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Energy Crisis

Over the last two centuries, energy needs have skyrocketed dramatically, especially
because of the transportation and industry sectors. However, fossil fuel are polluting and their
reserves are limited. We know today that these resources are close to exhaustion and our
societies are facing a major challenge: the energy crisis. Hence in fulfilling the requirement
and protecting the environment renewable energy can be the only solution for this, therefore
it becomes necessary to understand the phenomenon of solar energy generations and
scenario.
Renewable energy

Renewable energy is energy that is collected from renewable resources that are naturally
replenished on a human timescale. It includes sources such as sunlight, wind, rain, tides,
waves, and geothermal heat. Renewable energy stands in contrast to fossil fuels, which are
being used far more quickly than they are being replenished. Although most renewable
energy sources are sustainable, some are not. For example, some biomass sources are
considered unsustainable at current rates of exploitation. Renewable energy often provides
energy in four important areas: electricity generation, air and water heating/cooling,
transportation, and rural (off-grid) energy services. About 20% of humans' global energy
consumption is renewables, including almost 30% of electricity. About 8% of energy
consumption is traditional biomass, but this is declining. Over 4% of energy consumption is
heat energy from modern renewables, such as solar water heating, and over 6% electricity.
Globally there are over 10 million jobs associated with the renewable energy industries, with
solar photovoltaics being the largest renewable employer. Renewable energy systems are
rapidly becoming more efficient and cheaper and their share of total energy consumption is
increasing, with a large majority of worldwide newly installed electricity capacity being
renewable. In most countries, photovoltaic solar or onshore wind are the cheapest new-build
electricity. Many nations around the world already have renewable energy contributing more
than 20% of their energy supply, with some generating over half their electricity from
renewables. National renewable energy markets are projected to continue to grow strongly in
the 2020s and beyond. A few countries generate all their electricity using renewable energy.
Renewable energy resources exist over wide geographical areas, in contrast to fossil fuels,
which are concentrated in a limited number of countries. Deployment of renewable energy
and energy efficiency technologies is resulting in significant energy security, climate change

mitigation, and economic benefits. However renewables are being hindered by hundreds of
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billions of dollars of fossil fuel subsidies. In international public opinion surveys there is
strong support for promoting renewable sources such as solar power and wind power.
Renewable energy technology projects are typically large-scale, but they are also suited to
rural and remote areas and developing countries, where energy is often crucial in human
development. As most of the renewable energy technologies provide electricity, renewable
energy is often deployed together with further electrification, which has several benefits:
electricity can be converted to heat, can be converted into mechanical energy with high
efficiency, and is clean at the point of consumption. In addition, electrification with
renewable energy is more efficient and therefore leads to significant reductions in primary
energy requirements. In 2021, China accounted for almost half of the increase in renewable
electricity. In 2021, Norway, known for its production of hydroelectricity, consumed hydro
energy worth 45% of its total energy supply.

Renewable energy flows involve natural phenomena such as sunlight, wind, tides, plant
growth, and geothermal heat, as the International Energy Agency explains: Renewable
energy is derived from natural processes that are replenished constantly. In its various forms,
it derives directly from the sun, or from heat generated deep within the earth. Included in the
definition is electricity and heat generated from solar, wind, ocean, hydropower, biomass,
geothermal resources, and biofuels and hydrogen derived from renewable resources.
Renewable energy resources and significant opportunities for energy efficiency exist over
wide geographical areas, in contrast to other energy sources, which are concentrated in a
limited number of countries. Rapid deployment of renewable energy and energy efficiency,
and technological diversification of energy sources, would result in significant energy
security and economic benefits. It would also reduce environmental pollution such as air
pollution caused by the burning of fossil fuels, and improve public health, reduce premature
mortalities due to pollution and save associated health costs that could amount to trillions of
dollars annually. Multiple analyses of de-carbonization strategies have found that quantified
health benefits can significantly offset the costs of implementing these strategies. Renewable
energy sources, that derive their energy from the sun, either directly or indirectly, such as
hydro and wind, are expected to be capable of supplying humanity energy for almost another
1 billion years, at which point the predicted increase in heat from the Sun is expected to make
the surface of the Earth too hot for liquid water to exist. Climate change and global warming
concerns, coupled with the continuing fall in the costs of some renewable energy equipment,

such as wind turbines and solar panels, are driving increased use of renewables. New
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government spending, regulation and policies helped the industry weather the global financial
crisis better than many other sectors. As of 2019, however, according to the International
Renewable Energy Agency, renewables overall share in the energy mix (including power,
heat and transport) needs to grow six times faster, in order to keep the rise in average global
temperatures "well below" 2.0 °C (3.6 °F) during the present century, compared to pre-
industrial levels. As of 2011, small solar PV systems provide electricity to a few million
households, and micro-hydro configured into mini-grids serves many more. Over 44 million
households use biogas made in household-scale digesters for lighting and/or cooking, and
more than 166 million households rely on a new generation of more-efficient biomass cook-
stoves. United Nations' eighth Secretary-General Ban Ki-moon has said that renewable
energy has the ability to lift the poorest nations to new levels of prosperity. At the national
level, at least 30 nations around the world already have renewable energy contributing more
than 20% of energy supply. National renewable energy markets are projected to continue to
grow strongly in the coming decade and beyond, and some 120 countries have various policy
targets for longer-term shares of renewable energy, including a 20% target of all electricity
generated for the European Union by 2020. Some countries have much higher long-term
policy targets of up to 100% renewables. Outside Europe, a diverse group of 20 or more other
countries targets renewable energy shares in the 2020-2030 time frame that range from 10%
to 50%.

Renewable energy often displaces conventional fuels in four areas: electricity generation,
hot water/space heating, transportation, and rural (off-grid) energy services:
Power generation

By 2040, renewable energy is projected to equal coal and natural gas electricity generation.
Several jurisdictions, including Denmark, Germany, the state of South Australia and some
US states have achieved high integration of variable renewables. For example, in 2015 wind
power met 42% of electricity demand in Denmark, 23.2% in Portugal and 15.5% in Uruguay.
Interconnectors enable countries to balance electricity systems by allowing the import and
export of renewable energy. Innovative hybrid systems have emerged between countries and
regions.
Heating

Solar water heating makes an important contribution to renewable heat in many countries,
most notably in China, which now has 70% of the global total (180 GWth). Most of these

systems are installed on multi-family apartment buildings and meet a portion of the hot water
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needs of an estimated 50-60 million households in China. Worldwide, total installed solar
water heating systems meet a portion of the water heating needs of over 70 million
households. The use of biomass for heating continues to grow as well. In Sweden, national
use of biomass energy has surpassed that of oil. Direct geothermal for heating is also growing
rapidly. The newest addition to heating is from geothermal heat pumps which provide both
heating and cooling, and also flatten the electric demand curve and are thus an increasing
national priority. Bioethanol is an alcohol made by fermentation, mostly from carbohydrates
produced in sugar or starch crops such as corn, sugarcane, or sweet sorghum. Cellulosic
biomass, derived from non-food sources such as trees and grasses is also being developed as
a feedstock for ethanol production. Ethanol can be used as a fuel for vehicles in its pure form,
but it is usually used as a gasoline additive to increase octane and improve vehicle emissions.
Bioethanol is widely used in the USA and in Brazil. Biodiesel can be used as a fuel for
vehicles in its pure form, but it is usually used as a diesel additive to reduce levels of
particulates, carbon monoxide, and hydrocarbons from diesel-powered vehicles. Biodiesel is
produced from oils or fats using transesterification and is the most common biofuel in
Europe.

A solar vehicle is an electric vehicle powered completely or significantly by direct solar
energy. Usually, photovoltaic (PV) cells contained in solar panels convert the sun's energy
directly into electric energy. The term "solar vehicle" usually implies that solar energy is used
to power all or part of a vehicle's propulsion. Solar power may be also used to provide power
for communications or controls or other auxiliary functions. Solar vehicles are not sold as
practical day-to-day transportation devices at present but are primarily demonstration
vehicles and engineering exercises, often sponsored by government agencies. High-profile
examples include Planet Solar and Solar Impulse. However, indirectly solar-charged vehicles

are widespread and solar boats are available commercially.

Hydropower

Since water is about 800 times denser than air, even a slow flowing stream of water, or
moderate sea swell, can yield considerable amounts of energy. There are many forms of
water energy:
Historically, hydroelectric power came from constructing large hydroelectric dams and
reservoirs, which are still popular in developing countries. The largest of them are the Three

Gorges Dam (2003) in China and the Itaipu Dam (1984) built by Brazil and Paraguay.
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Small hydro systems are hydroelectric power installations that typically produce up to 50
MW of power. They are often used on small rivers or as a low-impact development on larger
rivers. China is the largest producer of hydroelectricity in the world and has more than 45,000
small hydro installations.

Run-of-the-river hydroelectricity plants derive energy from rivers without the creation of a
large reservoir. The water is typically conveyed along the side of the river valley (using
channels, pipes and/or tunnels) until it is high above the valley floor, whereupon it can be
allowed to fall through a penstock to drive a turbine. This style of generation may still
produce a large amount of electricity, such as the Chief Joseph Dam on the Columbia River
in the United States. Many run-of-the-river hydro power plants are micro hydro or pico hydro
plants.

Hydropower is produced in 150 countries, with the Asia-Pacific region generating 32 percent
of global hydropower in 2010. Of the top 50 countries by percentage of electricity generated
from renewables, 46 are primarily hydroelectric. China is the largest hydroelectricity
producer, with 721 terawatt-hours of production in 2010, representing around 17 percent of
domestic electricity use. There are now three hydroelectricity stations larger than 10 GW: the
Three Gorges Dam in China, Itaipu Dam across the Brazil/Paraguay border, and Guri Dam in
Venezuela.

Wave power, which captures the energy of ocean surface waves, and tidal power, converting
the energy of tides, are two forms of hydropower with future potential; however, they are not
yet widely employed commercially. According to the Energy Information Administration, the
theoretical annual energy potential of waves off the coasts of the United States is estimated to
be as much as 2.64 trillion kilowatthours, or the equivalent of about 66% of U.S. electricity
generation in 2020. A demonstration project operated by the Ocean Renewable Power
Company on the coast of Maine, and connected to the grid, harnesses tidal power from the
Bay of Fundy, location of the world's highest tidal flow. Ocean thermal energy conversion,
which uses the temperature difference between cooler deep and warmer surface waters,

currently has no economic feasibility.

Wind power

Air flow can be used to run wind turbines. Modern utility-scale wind turbines range from
around 600 kW to 9 MW of rated power. The power available from the wind is a function of
the cube of the wind speed, so as wind speed increases, power output increases up to the

maximum output for the particular turbine. Areas where winds are stronger and more
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constant, such as offshore and high-altitude sites, are preferred locations for wind farms.
Typically, full load hours of wind turbines vary between 16 and 57 percent annually but
might be higher in particularly favorable offshore sites.

Wind-generated electricity met nearly 4% of global electricity demand in 2015, with nearly
63 GW of new wind power capacity installed. Wind energy was the leading source of new
capacity in Europe, the US and Canada, and the second largest in China. In Denmark, wind
energy met more than 40% of its electricity demand while Ireland, Portugal and Spain each
met nearly 20%.

Globally, the long-term technical potential of wind energy is believed to be five times total
current global energy production, or 40 times current electricity demand, assuming all
practical barriers needed were overcome. This would require wind turbines to be installed
over large areas, particularly in areas of higher wind resources, such as offshore. As offshore
wind speeds average ~90% greater than that of land, so offshore resources can contribute

substantially more energy than land-stationed turbines.

Solar energy

Solar energy, radiant light and heat from the sun, is harnessed using a range of ever-evolving
technologies such as solar heating, photovoltaics, concentrated solar power (CSP),
concentrator photovoltaics (CPV), solar architecture and artificial photosynthesis. Solar
technologies are broadly characterized as either passive solar or active solar depending on the
way they capture, convert, and distribute solar energy. Passive solar techniques include
orienting a building to the Sun, selecting materials with favorable thermal mass or light
dispersing properties, and designing spaces that naturally circulate air. Active solar
technologies encompass solar thermal energy, using solar collectors for heating, and solar
power, converting sunlight into electricity either directly using photovoltaics (PV), or
indirectly using concentrated solar power (CSP).

A photovoltaic system converts light into electrical direct current (DC) by taking advantage
of the photoelectric effect. Solar PV has turned into a multi-billion, fast-growing industry,
continues to improve its cost-effectiveness, and has the most potential of any renewable
technologies together with CSP. Concentrated solar power (CSP) systems use lenses or
mirrors and tracking systems to focus a large area of sunlight into a small beam. Commercial
concentrated solar power plants were first developed in the 1980s. CSP-Stirling has by far the

highest efficiency among all solar energy technologies.
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In 2011, the International Energy Agency said that "the development of affordable,
inexhaustible and clean solar energy technologies will have huge longer-term benefits. It will
increase countries' energy security through reliance on an indigenous, inexhaustible and
mostly import-independent resource, enhance sustainability, reduce pollution, lower the costs
of mitigating climate change, and keep fossil fuel prices lower than otherwise. These
advantages are global. Hence the additional costs of the incentives for early deployment
should be considered learning investments; they must be wisely spent and need to be widely
shared". Solar power accounts for 505 GW annually, which is about 2% of the world's
electricity. Solar energy can be harnessed anywhere that receives sunlight; however, the
amount of solar energy that can be harnessed for electricity generation is influenced by
weather conditions, geographic location and time of day. Australia has the largest proportion

of solar electricity in the world, supplying 9.9% of the country's electrical demand in 2020.

Bioenergy

Biomass is biological material derived from living, or recently living organisms. It most often
refers to plants or plant-derived materials which are specifically called lignocellulosic
biomass. As an energy source, biomass can either be used directly via combustion to produce
heat, or indirectly after converting it to various forms of biofuel. Conversion of biomass to
biofuel can be achieved by different methods which are broadly classified into: thermal,
chemical, and biochemical methods. Wood was the largest biomass energy source as of 2012;
examples include forest residues — such as dead trees, branches and tree stumps —, yard
clippings, wood chips and even municipal solid waste. In the second sense, biomass includes
plant or animal matter that can be converted into fibers or other industrial chemicals,
including biofuels. Industrial biomass can be grown from numerous types of plants, including
miscanthus, switchgrass, hemp, corn, poplar, willow, sorghum, sugarcane, bamboo, and a
variety of tree species, ranging from eucalyptus to oil palm (palm oil).

Plant energy is produced by crops specifically grown for use as fuel that offer high biomass
output per hectare with low input energy. The grain can be used for liquid transportation fuels
while the straw can be burned to produce heat or electricity. Plant biomass can also be
degraded from cellulose to glucose through a series of chemical treatments, and the resulting
sugar can then be used as a first-generation biofuel.

Biomass can be converted to other usable forms of energy such as methane gas or
transportation fuels such as ethanol and biodiesel. Rotting garbage, and agricultural and

human waste, all release methane gas — also called landfill gas or biogas. Crops, such as corn
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and sugarcane, can be fermented to produce the transportation fuel, ethanol. Biodiesel,
another transportation fuel, can be produced from left-over food products such as vegetable
oils and animal fats. There is a great deal of research involving algal fuel or algae-derived
biomass due to the fact that it is a non-food resource and can be produced at rates 5 to 10
times those of other types of land-based agriculture, such as corn and soy. Once harvested, it
can be fermented to produce biofuels such as ethanol, butanol, and methane, as well as
biodiesel and hydrogen. The biomass used for electricity generation varies by region. Forest
by-products, such as wood residues, are common in the United States. Agricultural waste is
common in Mauritius (sugar cane residue) and Southeast Asia (rice husks). Animal
husbandry residues, such as poultry litter, are common in the United Kingdom.

Biofuels include a wide range of fuels which are derived from biomass. The term covers
solid, liquid, and gaseous fuels. Liquid biofuels include bio-alcohols, such as bioethanol, and
oils, such as biodiesel. Gaseous biofuels include biogas, landfill gas and synthetic gas.
Bioethanol is an alcohol made by fermenting the sugar components of plant materials and it
is made mostly from sugar and starch crops. These include maize, sugarcane and, more
recently, sweet sorghum. The latter crop is particularly suitable for growing in dryland
conditions, and is being investigated by International Crops Research Institute for the Semi-
Arid Tropics for its potential to provide fuel, along with food and animal feed, in arid parts of
Asia and Africa.

With advanced technology being developed, cellulosic biomass, such as trees and grasses, are
also used as feedstocks for ethanol production. Ethanol can be used as a fuel for vehicles in
its pure form, but it is usually used as a gasoline additive to increase octane and improve
vehicle emissions. Bioethanol is widely used in the United States and in Brazil. The energy
costs for producing bio-ethanol are almost equal to, the energy yields from bio-ethanol.
However, according to the European Environment Agency, biofuels do not address global
warming concerns. Biodiesel is made from vegetable oils, animal fats or recycled greases. It
can be used as a fuel for vehicles in its pure form, or more commonly as a diesel additive to
reduce levels of particulates, carbon monoxide, and hydrocarbons from diesel-powered
vehicles. Biodiesel is produced from oils or fats using transesterification and is the most
common biofuel in Europe. Biofuels provided 2.7% of the world's transport fuel in 2010.
Biomass, biogas and biofuels are burned to produce heat/power and in doing so harm the
environment. Pollutants such as sulphurous oxides (SOx), nitrous oxides (NOx), and

particulate matter (PM) are produced from the combustion of biomass. The World Health
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Organization estimates that 3.7 million prematurely died from outdoor air pollution in 2012

while indoor pollution from biomass burning effects over 3 billion people worldwide.

Geothermal energy

High temperature geothermal energy is from thermal energy generated and stored in the
Earth. Thermal energy is the energy that determines the temperature of matter. Earth's
geothermal energy originates from the original formation of the planet and from radioactive
decay of minerals (in currently uncertain but possibly roughly equal proportions). The
geothermal gradient, which is the difference in temperature between the core of the planet
and its surface, drives a continuous conduction of thermal energy in the form of heat from the
core to the surface. The adjective geothermal originates from the Greek roots geo, meaning
earth, and thermos, meaning heat.

The heat that is used for geothermal energy can be from deep within the Earth, all the way
down to Earth's core — 4,000 miles (6,400 km) down. At the core, temperatures may reach
over 9,000°F (5,000°C). Heat conducts from the core to the surrounding rock. Extremely high
temperature and pressure cause some rock to melt, which is commonly known as magma.
Magma convects upward since it is lighter than the solid rock. This magma then heats rock
and water in the crust, sometimes up to 700 °F (371 °C).

Low temperature geothermal refers to the use of the outer crust of the Earth as a thermal
battery to facilitate renewable thermal energy for heating and cooling buildings, and other
refrigeration and industrial uses. In this form of geothermal, a geothermal heat pump and
ground-coupled heat exchanger are used together to move heat energy into the Earth (for
cooling) and out of the Earth (for heating) on a varying seasonal basis. Low-temperature
geothermal (generally referred to as "GHP") is an increasingly important renewable
technology because it both reduces total annual energy loads associated with heating and
cooling, and it also flattens the electric demand curve eliminating the extreme summer and
winter peak electric supply requirements. Thus low temperature geothermal/GHP is
becoming an increasing national priority with multiple tax credit support and focus as part of

the ongoing movement toward net zero energy.

Reference:

https://en.wikipedia.org/wiki/Renewable energy#Mainstream_technologies
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Title of Issue: Hazards of Plastic and its recycling
Coordinator: Dr.A.A.Waghmare
Department: Botany and Zoology
Introduction

Plastic pollution is defined as the accumulation of the different types of plastic
material on land, as well as in water bodies like rivers, oceans, canals. lakes, etc. As a
commaodity. it is used on a large scale all around the world. Basically. it is a synthetic
polymer that consists of many organic and inorganic compounds. and is mostly derived
from petrochemicals like olefins. Plastic materials are mainly classified as thermoplastics
(polystyrene and polyvinyl chloride) and thermosetting polymers (polyisoprene). Apart
from these. they can also be classified as biodegradable, engineering, and clastomer
plastics. Although they are extremely useful in many ways, and have been an important
part of the global polymer industry. their production as well as disposal, pose a great
threat to all the life forms on Earth.

Plastic generally degrades in about 500 - 1000 years, though we may never know
its actual degradation time, as this material has been in long-term use only since the last
century. During its manufacture, many hazardous chemicals are emitted that can lead to
dreadful diseases in humans as well as other animals. Ethylene oxide, xylene,
and benzene are some of the chemical toxins present in plastic, which can have
hazardous effects on the environment. It is not easy to dispose it off, and it can cause
permanent harm to living beings. Several additives found in plastic. such as phthalates.
adipates, and even alkylphenols, have been recognized as toxic materials. Vinyl chloride,
which is used in the manufacturing of PVC pipes, is classified as a carcinogen.

History and Scope:

1862: Alexander Parkes demonstrates the first man-made plasticat the Great
International Exhibition in London. Parkesine, as he dubbed it. was made from cellulose.
1907: Leo Baekeland develops Bakelite, the first synthetic, fossil-fuel based plastic made
from phenol (a coal waste-product) and formaldehyde.

1946: The first National Plastics Exhibition opens in New York City to showcase all the
new consumer uses for the plastics developed to aid in World War II. During the war,
plastic production had increased nearly four-fold. |

Early 1970s: Reports published in Science about the prevalence of plastic pellets in the
North Atlantic lead to more research into the prevalence of plastic on the seafloor and its
impact on marine animals.

1979: Plastic grocery bags are introduced in the U.S.

1980: Woodbury. New Jersey becomes the first U.S. city to adopt a curbside recycling
program following litter awareness-campaigns in the 1960s and 1970s

1990s: Widespread use of plastic microbeads in cosmetics begins.

1997: Charles Moore discovers the Great Pacific Garbage Patch. the world's largest
collection of floating garbage, when sailing home to Los Angeles.




2002: Bangladesh becomes the first country to ban plastic bags after discovering they
blocked drains during a severe flood.

2007: San Francisco becomes the first U.S. city to institute a plastic bag ban.

2008: A government study confirms that Bisphenol A, a chemical used to manufacture
hard plastic bottles and the lining of baby-formula cans, may increase risks of early
puberty. breast cancer, prostate issues and behavioral problems.

2014: The Netherlands becomes the first country to ban microbeads in cosmetics.
2017: Thel ' ic_Plan increases global concern about ocean plastics with
striking footage of how they impact ocean animals.

Causes of Plastic Pollution

While solving the problem of plastic pollution may seem as easy as just
implementing recycling or cleaning up empty bottles, the truth is that the plastic causing
the pollutioncan range in size from big to microscopic. The major contributors to this

problem today include:
1. Plain Old Trash

Plastic is everywhere, even on those items you may not expect it to be. Milk cartons are
lined with plastic, water bottles are handed out everywhere, and some products may even
contain tiny plastic beads. Every time one of these items gets thrown away or washed
down a sink, the toxic pollutants have more of a chance to enter the environment and do

harm.
Trash dumps and landfills are unfortunate major problems, as they allow pollutants to
enter the ground and affect wildlife and groundwater for years to come.

2. Itis Overused
As plastic is less expensive, it is one of the most widely available and overused item in
the world today. When disposed, it does not decompose easily and pollutes the land or air

nearby when burned in the open air.

3. Fishing Nets

Commercial fishing is an economic necessity for many parts of the world, and tons of
people eat fish for their daily survival. However, this industry has helped contribute to the
problem of plastics pollution in the oceans in several ways. The nets used for certain
large-scale trolling operations are usually made of plastic. First, these spend long times
submerged in water, leaking toxins at will, but they also often get broken up or lost, left
to remain wherever they fall. This not only kills and harms local wildlife, but also ensures
that pollutants enter the water and fish of the area.



4. Disposing of Plastic and Garbage

This may sound a bit confusing, but because plastic is meant to last, it is nearly
impossible to break down. Burning plastic is incredibly toxic, and can lead to harmful
atmospheric conditions and deadly illness. Therefore, if it is in a landfill, it will never
stop releasing toxins in that area. ‘
Even recycling doesn’t cut down on plastic, as it essentially uses the existing plastic,
albeit in a new form. The process of recycling plastic can also lead to plastic irritants
being released in a number of ways.

Effects of Plastic Pollution

It seems rather obvious that this amount of a material that isn’t meant to break down can
wreak havoc on natural environments, leading to long-term issues for plants, animals, and
people. Some of the major long-term effects of plastic pollution are:

1. It Upsets the Food Chain

Because it comes in sizes large and small, polluting plastics even affect the world’s
tiniest organisms such as plankton. When these organisms become poisoned due to
plastic ingestion, this causes problems for the larger animals that depend on them for
food. This can cause a whole slew of problems, each step further along the food chain.
Plus, it means that plastic are present in the fish that many people eat everyday.

2. Groundwater Pollution

Water conservation is already a concern in places ranging from California to parts
of India, but the world’s water is in great danger because of leaking plastics and waste. If
you’ve ever seen a garbage dump, imagine what happens every time it rains — then
imagine that being in your drinking water. Groundwater and reservoirs are susceptible to
leaking environmental toxins.

Most of the litter and pollution affecting the world’s oceans also derives from
plastics. This has had terrible consequences on many marine species, which can lead to
consequences for those that eat fish and marine life for nutrients — including people.

3. Land Pollution
When plastic is dumped in landfills, it interacts with water and form hazardous
chemicals. When these chemicals seep underground, they degrade the water quality.
Wind carries and deposits plastic from one place to another, increasing the land litter. It
can also get stuck on poles, traffic lights, trees, fences, tower etc. and animals that may

come in the vicinity and might suffocate them to death.

3. Air Pollution



Burning of plastic in the open air, leads to environmental pollution due to the release of
poisonous chemicals. The polluted air when inhaled by humans and animals affect their
health and can cause respiratory problems.

3. It Kills Animals
Despite countless TV ads over the years showing ducks or dolphins trapped in six-ring
plastic can holders, these items are still used and discarded en masse each day. Whether
because the mass of plastic has displaced animals or the related toxins have poisoned
them, plastic pollution does a lot of damage to the world’s ecosystems.

4. It is Poisonous
Man artificially makes plastic by using a number of toxic chemicals. Therefore, use of
and exposure to plastics has been linked to a number of health concerns affecting people
around the world. The processes of making, storing, disposing of, and just being around
plastics can be extremely harmful to living things.

5. Itis Expensive
It costs millions of dollars each year to clean affected areas after exposure, not to mention
the loss of life to plants, animals, and people. As land becomes more valuable, just
finding a place to put garbage is becoming a problem in many parts of the world.
Plus, excess pollution has lead to decreased tourism in affected areas, significantly
impacting those economies.




Solutions to Plastic Pollution

The reality is that the only way this problem can be addressed is by individuals and
companies around the world agreeing to implement practices that reduce waste on every
level. The top tips for reducing plastic waste are:

1. Shop Friendly
Plastic bags were once a modern convenience but can be efficiently replaced by reusable
bags, many of which fold up compactly in order to be portable. Just think about how
many bags you typically carry out of a grocery store, and multiply that by the number of
times you grocery shop. That’s a lot of plastic! Carry a bag and always reuse plastic bags
as much as possible if you have them.

2. Get Rid of Bottled Water
People are meant to drink lots of water each day, and plastic water bottles have become a
great way to stay hydrated throughout the day. However, most of these are only
recommended for single use, and that means that every time someone finishes a bottle it
goes into the trash. Many companies now sell reusable water bottles as a substitute,
reducing plastic waste and exposure to leaking bottles.

3. Forget to-go Containers
You would be surprised at how much plastic is involved in the making and packaging of
food containers. Think the coffee shop’s drink cup is paper? It’s likely lined with plastic
for insulation (pour a cup of coffee on some cardboard and see what happens).
Plastic food containers, lids, and utensils are all easily replaced by reusable containers,

which will cut down significantly on even a single meal’s waste.

4. Educate Businesses
Speak to local restaurants and businesses about options that they can switch to for
packaging, storing, and bagging items. Many companies are starting to come up with
excellent low-cost replacements, such as bamboo utensils in place of plastic ones.

5. Get Involved
Speak to lawmakers and get involved with government on any level, and you’ll see how
many special interest groups have made it so that we are dependent on plastic without
needing to be. Encourage development of items, and propose alternatives when
applicable.

6. Recycle Everything
Try and select items that come in non-plastic recycled and recyclable packaging, to do
your best to properly handle items that can’t be reused. Check everything before you put
it in the trash, as more and more items are able to be recycled these days.

Constitutional Provision:
The need for protection and conservation of environment and sustainable use of
natural resources is reflected in the constitutional framework of India and also in the



international commitments of India. The Constitution under Part IVA (Art 51A-
Fundamental Duties) casts a duty on every citizen of India to protect and improve the
natural environment including forests. lakes, rivers and wildlife, and to have compassion
for living creatures. Further, the Constitution of India under Part IV (Art 48A-Directive
Principles ol State Policies) stipulates that the State shall endeavour to protect and
improve the environment and to safeguard the forests and wildlife of the country.

Several environment protection legislations existed even before Independence of
India. However, the true thrust for putting in force a well-developed framework came
only after the UN Conference on the Human Environment (Stockholm, 1972). After the
Stockholm Conference, the National Council for Environmental Policy and Planning was
set up in 1972 within the Department of Science and Technology to establish a regulatory
body to look after the environment-related issues. This Council later evolved into a full-
fledged Ministry of Environment and Forests (MoEF).

MoEF was established in 1985, which today is the apex administrative body in the
country for regulating and ensuring environmental protection and lays down the legal and
regulatory framework for the same. Since the 1970s, a number of environment
legislations have been put in place. The MoEF and the pollution control boards ("CPCB",
ie, Central Pollution Control Board and "SPCBs". ie, State Pollution Control Boards)
together form the regulatory and administrative core of the sector.

Some of the important legislations for environment protection are as follows:

« The National Green Tribunal Act, 2010

« The Air (Prevention and Control of Pollution) Act. 1981

« The Water (Prevention and Control of Pollution) Act. 1974
« The Environment Protection Act, 1986

+ The Hazardous Waste Management Regulations, etc.

These important environment legislations have been briefly explained in the succeeding
paragraphs.

The National Green Tribunal Act, 2010

The National Green Tribunal Act, 2010 (No. 19 of 2010) (NGT Act) has been
enacted with the objectives to provide for establishment of a National Green Tribunal
(NGT) for the effective and expeditious disposal of cases relating to environment
protection and conservation of forests and other natural resources including enforcement
of any legal right relating to environment and giving relief and compensation for damages
to persons and property and for matters connected therewith or incidental thereto.

The Act received the assent of the President of India on June 2, 2010, and was
enforced by the Central Government vide Notification no. S.0. 2569(E) dated October
18, 2010, with effect from October 18. 2010. The Act envisages establishment of NGT in
order to deal with all environmental laws relating to air and water pollution, the
Environment Protection Act, the Forest Conservation Act and the Biodiversity Act as
have been set out in Schedule I of the NGT Act.



Consequent to enforcement of the National Green Tribunal Act, 2010, the National
Environment Tribunal Act, 1995 and the National Environment Appellate Authority Act,
1997 stand repealed. The National Environment Appellate Authority established under s
3(1) of the National Environment Appellate Authority Act, 1997stands dissolved, in view
of the establishment of the National Green Tribunal under the National Green Tribunal
Act. 2010 vide Notification no. S.0. 2570(E) dated October 18. 2010.

The Air (Prevention and Control of Pollution) Act, 1981

The Air (Prevention and Control of Pollution) Act, 1981 (the "Air Act") is an act to
provide for the prevention, control and abatement of air pollutlon and for the
establishment of Boards at the Central and State levels with a view to carrying out the
aforesaid purposes.

To counter the problems associated with air pollution, ambient air quality standards
were established under the Air Act. The Air Act seeks to combat air pollution by
prohibiting the use of polluting fuels and substances, as well as by regulating appliances
that give rise to air pollution. The Air Act empowers the State Government, after
consultation with the SPCBs, to declare any area or areas within the Sate as air pollution
control area or areas. Under the Act, establishing or operating any industrial plant in the
pollution control area requires consent from SPCBs. SPCBs are also expected to test the
air in air pollution control areas, inspect pollution control equipment, and manufacturing
processes.

The Water (Prevention and Control of Pollution) Act, 1974

The Water Prevention and Control of Pollution Act, 1974 (the "Water Act") has
been enacted to provide for the prevention and control of water pollution and to maintain
or restore wholesomeness of water in the country. It further provides for the
establishment of Boards for the prevention and control of water pollution with a view to
carry out the aforesaid purposes. The Water Act prohibits the discharge of pollutants into
water bodies beyond a given standard. and lays down penalties for non-compliance. At
the Centre. the Water Act has set up the CPCB which lays down standards for the
prevention and control of water pollution. At the State level, SPCBs function under the
direction of the CPCB and the State Government.

Further, the Water (Prevention and Control of Pollution) Cess Act was enacted in
1977 to provide for the levy and collection of a cess on water consumed by persons
operating and carrying on certain types of industrial activities. This cess is collected with
a view to augment the resources of the Central Board and the State Boards for the
prevention and control of water pollution constituted under the Water (Prevention and
Control of Pollution) Act, 1974. The Act was last amended in 2003.

The Environment Protection Act, 1986

The Environment Protection Act, 1986 (the "Environment Act") provides for the
protection and improvement of environment. The Environment Protection Act establishes
the framework for studying. planning and implementing long-term requirements of
environmental safety and laying down a system of speedy and adequate response to
situations threatening the environment. It is an umbrella legislation designed to provide a



framework for the coordination of central and state authorities established under the
Water Act. 1974 and the Air Act. The term "environment" is understood in a very wide
term under s 2(a) of the Environment Act. It includes water, air and land as well as the
interrelationship which exists between water, air and land, and human beings, other living
creatures, plants, micro-organisms and property.

Under the Environment Act, the Central Government is empowered to take
measures necessary to protect and improve the quality of environment by setting
standards for emissions and discharges of pollution in the atmosphere by any person
carrying on an industry or activity; regulating the location of industries; management of
hazardous wastes, and protection of public health and welfare. From time to time, the
Central Government issues notifications under the Environment Act for the protection of
ecologically-sensitive areas or issues guidelines for matters under the Environment Act.

In case of any non-compliance or contravention of the Environment Act, or of the
rules or directions under the said Act. the violator will be punishable with imprisonment
up to five years or with fine up to Rs 1,00,000, or with both. In case of continuation of
such violation. an additional fine of up to Rs 3,000 for every day during which such
failure or contravention continues after the conviction for the first such failure or
contravention, will be levied. Further, if the violation continues beyond a period of one
year after the date of conviction, the offender shall be punishable with imprisonment for a
term which may extend to seven years.

Hazardous Wastes Management Regulations

Hazardous waste means any waste which, by reason of any of its physical,
chemical, reactive, toxic, flammable, explosive or corrosive characteristics, causes danger
or is likely to cause danger to health or environment, whether alone or when in contact
with other wastes or substances.

There are several legislations that directly or indirectly deal with hazardous waste
management. The relevant legislations are the Factories Act, 1948, the Public Liability
Insurance Act. 1991. the National Environment Tribunal Act. 1995 and rules and
notifications under the Environmental Act. Some of the rules dealing with hazardous
waste management are discussed below:

. Hazardous Wastes (Management, Handling and Transboundary) Rules, 2008,
brought out a guide for manufacture, storage and import of hazardous chemicals
and for management of hazardous wastes.

« Biomedical Waste (Management and Handling) Rules, 1998, were formulated
along parallel lines, for proper disposal, segregation, transport, etc, of infectious
wastes.

« Municipal Solid Wastes (Management and Handling) Rules, 2000, aim at
enabling municipalities to dispose municipal solid waste in a scientific manner.

In view of the short-comings and overlapping of some categories causing inconvenience
in implementation of the Biomedical Waste (Management and Handling) Rules, 1998 as
well as the Municipal Solid Wastes (Management and Handling) Rules. 2000, the
Ministry of Environment. Forest and Climate Change has formulated the draft Bio-



Medical Waste (Management & Handling) Rules, 2015 (Draft BMW Rules) and the draft
Solid Waste Management Rules. 2015 (Dratt SWM Rules) and sought comments on the
draft Rules.

The Draft BMW Rules are to replace the Biomedical Waste (Management and Handling)
Rules, 1998, and the Draft SWM Rules are to replace the Municipal Solid Waste
(Management and Handling) Rules, 2000. The objective of the Draft BMW Rules is to
enable the prescribed authorities to implement the rules more effectively. thereby.
reducing the bio- medical waste generation and also for its proper treatment and disposal
and to ensure environmentally sound management of these wastes, and the Draft SWM
Rules aim at dealing with the management of solid waste including it segregation at
source, transportation of waste, treatment and final disposal.

« E - Waste (Management and Handling) Rules, 2011 have been notified on May
1. 2011 and came into effect from May 1. 2012, with primary objective to reduce
the use of hazardous substances in electrical and electronic equipment by
specifying threshold for use of hazardous material and to channelize the e-waste
generated in the country for environmentally sound recycling. The Rules apply to
every producer, consumer or bulk consumer, collection centre, dismantler and
recycler of e-waste involved in the manufacture, sale, purchase and processing of
electrical and electronic equipment or components as detailed in the Rules.

+ Batteries (Management & Handling) Rules, 2001 deal with the proper and
cffective management and handling of lead acid batteries waste. The Act requires
all manufacturers, assemblers, re-conditioners, importers, dealers. auctioneers, bulk
consumers, consumers, involved in manufacture, processing, sale. purchase and
use of batteries or components thereof. to comply with the provisions of Batteries
(Management & Handling) Rules, 2001.

Other Laws Relating to Environment
In addition. there are many other laws relating to environment, namely —

The Wildlife Protection Act, 1972

The Wild Life (Protection) Act, 1972 was enacted with the objective of effectively
protecting the wild life of this country and to control poaching, smuggling and illegal
trade in wildlife and its derivatives. The Act was amended in January 2003 and
punishment and penalty for offences under the Act have been made more stringent. The
Ministry has proposed further amendments in the law by introducing more rigid measures
to strengthen the Act. The objective is to provide protection to the listed endangered flora
and fauna and ecologically important protected areas.

The Forest Conservation Act, 1980

The Forest Conservation Act, 1980 was enacted to help conserve the country's
forests. It strictly restricts and regulates the de-reservation of forests or use of forest land
for non-forest purposes without the prior approval of Central Government. To this end
the Act lays down the pre-requisites for the diversion of forest land for non-forest
purposes.




The Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of
Forest Rights) Act, 2006, recognises the rights of forest-dwelling Scheduled Tribes and
other traditional forest dwellers over the forest areas inhabited by them and provides a
framework for according the same.

The Indian Forest Act, 1927 consolidates the law relating to forests. the transit of
forest-produce and the duty leviable on timber and other forest-produce.

Public Liability Insurance Act, 1991

The Public Liability Insurance Act, 1991 was enacted with the objectives to
provide for damages to victims of an accident which occurs as a result of handling any
hazardous substance. The Act applies to all owners associated with the production or
handling of any hazardous chemicals.)

The Biological Diversity Act, 2002

The Biological Diversity Act 2002 was born out of India's attempt to realise the
objectives enshrined in the United Nations Convention on Biological Diversity (CBD),
1992 which recognises the sovereign rights of states to use their own Biological
Resources. The Act aims at the conservation of biological resources and associated
knowledge as well as facilitating access to them in a sustainable manner. The National
Biodiversity Authority in Chennai has been established for the purposes of implementing
the objects of the Act.
Coastal Regulation Zone Notification

The Ministry of Environment and Forests had issued the Coastal Regulation Zone
Notification vide Notification no. S O. 19(E). dated January 06. 2011 with an objective to
ensure livelihood security to the fishing communities and other local communities living
in the coastal areas. to conserve and protect coastal stretches and to promote development
in a sustainable manner based on scientific principles. taking into account the dangers of
natural hazards in the coastal areas and sea level rise due to global warming.

Question/Assignments:
1. What are the hazards of Plastics?
2. Explain plastic is the pollutant?
3. Explain in brief recycling of plastic?
4. Give reasons plastic is not biodegradable?
5. Describe plastic affected food chain?
6. How polypropalin destroy ecosystem?
7. What are the effects of plastic on human health?

8. What are the measure diseases due to plastic?
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