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2.3 - Teaching- Learning Process
2.3.1. Student centric methods, such as experiential
learning, participative learning and problem solving

methodologies are used for enhancing learning
experiences
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GLASS ORGANIC

Civilization began & developed around river banks. Things were

manageable at those times as people lived in harmony with nature.

Industrialization changed everything. At the end of thel9th century the

| industrial revolution saw the rise of the world of consumers. Concentrated

population packets developed at and around industrial area. Rapid |
Urbanization process posed many challenges before planning authorities.
Government, local administration tried & is trying their level best to provide
all basic amenities to this population. While doing so, one difficult challenge
before administration is to manage waste generated by this large population.
Solid waste generation is a continually growing problem at global, regional

and local levels.
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Solid wastes are those organic and inorganic waste materials produced by
various activities of the society, which have lost their value to the first user.
Improper disposal of solid wastes pollutes all the vital components of the
living environment (i.e., air, land and water) at local and global levels. The
problem is more acute in developing nations than in developed nations, as
their economic growth as well as urbanization is more rapid. There has been a
significant increase in MSW (municipal solid waste) generation in India in the
last few decades. This is largely because of rapid population growth and
economic development in the country. Due to rapid growth of urban
population, as well as constraint in resources, the management of solid waste
poses a difficult and complex problem for the society and its improper
management gravely affects the public health and degrades environment.

Waste management rules in India are based on the principles of
"sustainable development", "precaution” and "polluter pays". These principles
mandate municipalities and commercial establishments to act in an
environmentally accountable and responsible manner—restoring balance, if
their actions disrupt it. The increase in waste generation as a by-product of
economic development has led to various subordinate legislations for
regulating the manner of disposal and dealing with generated waste are made
under the umbrella law of Environment Protection Act, 1986 (EPA). Specific
forms of waste are the subject matter of separate rules and require separate
compliances, mostly in the nature of authorisations, maintenance of records
and adequate disposal mechanisms.

With rapid urbanisation, the country is facing massive waste

management challenge. Over 377 million urban people live in 7,935 towns and

cities and generate 62 million tones of municipal solid waste per annum. Only
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is dumped in landfill sites. Solid Waste Management (SWM) is one among the

basic essential services provided by municipal authorities in the country to
keep urban centres clean. However, almost all municipal authorities deposit
solid waste at a dump yard within or outside the city haphazardly. Experts
believe that India is following a flawed system of waste disposal and
management.

The key to efficient waste management is to ensure proper segregation
of waste at source and to ensure that the waste goes through different
streams of recycling and resource recovery. Then reduced final residue is then
deposited scientifically in sanitary landfills. Sanitary landfills are the ultimate |
means of disposal for unutilised municipal solid waste from waste processing

| facilities and other types of inorganic waste that cannot be reused or recycled.
Major limitation of this method is the costly transportation of MSW to far
| away landfill sites.

A report by IIT Kanpur (2006) found the potential of recovering at least
15 per cent or 15,000 MT of waste generated every day in the country, This,

| the report said, could also provide employment opportunities to about
500,000 rag-pickers. The report added that despite immense potential in big
cities in this area, participation from non-profits or community is limited.
In some urban centres, people working in the informal sector collect solid
waste for each doorstep to get a collection fee and derive additional income
from sale of recyclables. The informal recycling industry plays a major role in

waste management. It also ensures that less waste reaches landfills.
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Everyday, tonnes of solid waste is disposed off at various landfill sites.

This waste comes from homes, offices, industries and various other
agricultural related activities. These landfill sites produce foul smell if waste is
not stored and treated properly. It can pollute the surrounding air and can
seriously affect the health of humans, wildlife and our environment. The
following are major sources of solid waste:
Residential

Residences and homes where people live are some of the major sources
of solid waste. Garbage from these places include food wastes, plastics, paper,
glass, leather, cardboard, metals, yard wastes, ashes and special wastes like
bulky household items like electronics, tires, batteries, old mattresses and
used oil. Most homes have garbage bins where they can throw away their
solid wastes in and later the bin is emptied by a garbage collecting firm or

person for treatment.
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Industrial

industries are known to be one of the biggest contributors of solid
waste. They include light and heavy manufacturing industries, construction
sites, fabrication plants, canning plants, power and chemical plants. These

industries produce solid waste in form of housekeeping wastes, food wastes,

packaging wastes, ashes, construction and demolition materials, special

wastes, medical wastes as well as other hazardous wastes.
Commercial

Commercial facilities and buildings are yet another source of solid waste
today. Commercial buildings and facilities in this case refer to hotels, markets,
restaurants, go downs, stores and office buildings. Some of the solid wastes

generated from these places include plastics, food wastes, metals, paper,
glass, wood, cardboard materials, special wastes and other hazardous wastes.
Institutional

The institutional centers like schools, colleges, prisons, military barracks
and other government centers also produce solid waste. Some of the common
solid wastes obtained from these places include glass, rubber waste, plastics,
food wastes, wood, paper, metals, cardboard materials, electronics as well

as various hazardous wastes.
Construction and Demolition Areas

Construction sites and demolition sites also contribute to the solid
waste problem. Construction sites include new construction sites for buildings
and roads, road repair sites, building renovation sites and building demolition
sites. Some of the solid wastes produced in these places include steel

materials, concrete, wood, plastics, rubber, copper wires, dirt and glass.
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Municipal services
The urban centers also contribute immensely to the solid waste crisis in
most countries today. Some of the solid waste brought about by the municipal

services include, street cleaning, wastes from parks and beaches, wastewater

treatment plants, landscaping wastes and wastes from recreational areas

including sludge.
Treatment Plants and Sites

Heavy and light manufacturing plants also produce solid waste. They
include refineries, power plants, processing plants, mineral extraction plants
and chemicals plants. Among the wastes produced by these plants include,
industrial process wastes, unwanted specification products, plastics, metal

parts just to mention but a few.

Agriculture
Crop farms, orchards, dairies, vineyards and feedlots are also sources of
solid wastes. Among the wastes they produce include agricultural wastes,

spoiled food, pesticide containers and other hazardous materials.

Biomedical

This refers to hospitals and biomedical equipment and chemical
manufacturing firms. In hospitals there are different types of solid wastes
produced. Some of these solid wastes include syringes, bandages, used gloves,
drugs, paper, plastics, food wastes and chemicals. All these require proper

disposal or else they will cause a huge problem to the environment and the

people in these facilities.
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PROBLEMS CREATED BY SOLID WASTE

Solid waste is a major concern, especially in developing countries, due

to various environmental problems, such as - air poliution, soil pollution,

water pollution and generation of greenhouse gases from landfill sites.

There are many negative impacts associated with improper solid waste

management (Sudha et al. 2011). Contamination of water bodies and soil

due to improper disposal of waste often results in spread of diseases.

The adverse effects on environment due to un-seientific management |

ofsolid waste can be summarized as —

1. Unmanaged waste degrades the urban environment.

2. Waste, that is treated or disposed off in unscientific way can cause

severe aesthetic nuisance in terms ofsmell and appearance.

. Emission of Green house gases from the dumping ground.

| 4. Uncollected wastes often end up in drains causing blockages, which

result artificial water logging.

. Polluted water flowing from waste dumps and disposal sites

(leachate) pollute water bodies.

6. Flies and mosquito breed in some constituents of solid waste which

are very effective vectors that spread diseases.,

| 7. Rats find shelter and food in waste dumps. Rats consume and spoil

food and spread diseases.

. Waste like broken glass, razor blades, hypodermic needles and other

healthcare wastes, aerosol cans and potentially explosive containers,
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and chemicals from industries may pose risks of injury or poisoning,

particularly among the rag pickers.

9. Fires on disposal sites can cause major air pollution leading to illness

and reducing visibility which makes the disposal sites unstable.
Explosions of cans may possibly spread to adjacent property.

10. Waste items which are recycled without being cleaned effectively
or sterilized can transmit infection to later users.

11.The open burning of waste causes air pollution along with the

emission of different toxic gases like dioxins.
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Due to improper waste disposal systems particularly by municipal waste
management teams, wastes heap up and become a problem. People clean
their homes and places of work and litter their surroundings which affects the
environment and the community.

This type of dumping of waste materials forces biodegradable materials
to rot and decompose under improper, unhygienic and uncontrolled
conditions. After a few days of decomposition, a foul smell is produced and it
becomes a breeding ground for different types of disease causing insects as
well as infectious organisms. On top of that, it also spoils the aesthetic value
of the area.

Solid wastes from industries are a source of toxic metals, hazardous
wastes, and chemicals. When released to the environment, the solid

wastes can cause biological and physicochemical problems to the

environment and may affect or alter the productivity of the soils in that

particular area.
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Toxic materials and chemicals may seep into the soil and pollute the

ground water. During the process of collecting solid waste, the hazardous
wastes usually mix with ordinary garbage and other flammable wastes making
the disposal process even harder and risky.

When hazardous wastes like pesticides, batteries containing lead,
mercury or zinc, cleaning solvents, radioactive materials, e-waste and plastics
are mixed up with paper and other scraps are burned they produce dioxins

| and gasses. These toxic gases have a potential of causing various diseases

including cancer.
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METHODS O

F SOLID WASTE MANAGEMENT

There are different methods of solid waste management. The following

are some of the recognized methods:

1) Sanitary Landfill :

In a sanitary landfill, garbage is spread out in thin layers, compacted and

covered with clay or plastic foam. In the modern landfills the bottom is

covered with an impermeable liner, usually several layers of clay, thick plastic

and sand. The liner protects the ground water from being contaminated due

to percolation of leachate.

Leachate from bottom is pumped and sent for treatment. When landfill

is full it is covered with clay, sand, gravel and top soil to prevent seepage of

water. Several wells are drilled near the landfill site to monitor if any leakage

is contaminating ground water. Methane produced by anaerobic

decomposition is collected and burnt to produce electricity or heat. Sanitary |

Landfills Site Selection:

e Should be above the water table, to minimize interaction with

groundwater.

| e Preferably located in clay or silt.

» Do not want to place in a rock quarry, as water can leech through the

cracks inherent in rocks into a water fracture system.

Do not want to locate in sand or gravel pits, as these have high leeching.

Unfortunately, most of Long Island is sand or gravel, and many landfills are

located in gravel pits, after they were no longer being used.

e Do not want to locate in a flood plain. Most garbage tends to be less dense

than water, so if the area of the landfill floods, the garbage will float to the

top and wash away downstream.
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The term incinerates means to burn something until nothing is left but
ashes. An incinerator is a unit or facility used to burn trash and other types of |
waste until it is reduced to ash. An incinerator is constructed of heavy, well-
insulated materials, so that it does not give off extreme amounts of external
heat.

The high levels of heat are kept inside the furnace or unit so that the |
waste is burned quickly and efficiently. If the heat were allowed to escape, the
waste would not burn as completely or as rapidly. Incineration is a disposal
method in which solid organic wastes are subjected to combustion so as to
convert them into residue and gaseous products. This method is useful for
disposal of residue of both solid waste management and solid residue from
waste water management. This process reduces the volumes of solid waste to
20 to 30 per cent of the original volume.

Incineration and other high temperature waste treatment systems are ||
sometimes described as “thermal treatment”. Incinerators convert waste

materials into heat, gas, steam and ash. Incineration is carried out both on a

small scale by individuals and on a large scale by industry. It is used to dispose

of solid, liquid and gaseous waste. It is recognized as a practical method of
disposing of certain hazardous waste materials. Incineration is a controversial
method of waste disposal, due to issues such as emission of gaseous
pollutants.
3) Composting :

Due to shortage of space for landfill in bigger cities, the biodegradable

yard waste (kept separate from the municipal waste) is allowed to degrade or |

17
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decompose in a medium. A good quality nutrient rich and environmental

friendly manure is formed which improves the soil conditions and fertility.
Organic matter constitutes 35%-40% of the municipal solid waste

generated in India. This waste can be recycled by the method of composting,

one of the oldest forms of disposal. It is the natural process of decomposition

| of organic waste that yields manure or compost, which is very rich in

nutrients.

Composting is a biological process in which micro-organisms, mainly
fungi and bacteria, convert degradable organic waste into humus like
substance. This finished product, which looks like soil, is high in carbon and
nitrogen and is an excellent medium for growing plants.

The process of composting ensures the waste that is produced in the
kitchens is not carelessly thrown and left to rot. It recycles the nutrients and
returns them to the soil as nutrients. Apart from being clean, cheap, and safe,
composting can significantly reduce the amount of disposable garbage.

The organic fertilizer can be used instead of chemical fertilizers and is
better specially when used for vegetables. It increases the soil’s ability to hold
water and makes the soil easier to cultivate. It helped the soil retain more of |
the plant nutrients.

Vermi-composting has become very popular in the last few years. In this
method, worms are added to the compost. These help to break the waste and
the added excreta of the worms makes the compost very rich in nutrients. In
the activity section of this web site you can learn how to make a compost pit |
or a vermi-compost pit in your school or in the garden at home.

To make a compost pit, you have to select a cool, shaded corner of the

garden or the school compound and dig a pit, which ideally should be 3 feet
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deep. This depth is convenient for aerobic composting as the compost has to

be turned at regular intervals in this process,

Preferably the pit should be lined with granite or brick to prevent nitrite
pollution of the subsoil water, which is known to be highly toxic. Each time
organic matter is added to the pit it should be covered with a layer of dried
leaves or a thin layer of soil which allows air to enter the pit thereby
preventing bad odour. At the end of 45 days, the rich pure organic matter is
ready to be used.

4) Pyrolysis:

Pyrolysis is a form of incineration that chemically decomposes organic
materials by heat in the absence of oxygen. Pyrolysis typically occurs under
pressure and at operating temperatures above 430 °C (800 °F).

In practice, it is not possible to achieve a completely oxygen-free
atmosphere. Because some oxygen is present in any pyrolysis system, a small
amount of oxidation occurs. If volatile or semi-volatile materials are present in
the waste, thermal desorption will also occur.

Organic materials are transformed into gases, small quantities of liquid,
and a solid residue containing carbon and ash. The off-gases may also be

| treated in a secondary thermal oxidation unit. Particulate removal equipment
is also required. Several types of pyrolysis units are available, including the
rotary kiln, rotary hearth furnace, and fluidized bed furnace. These units are

similar to incinerators except that they operate at lower temperatures and

with less air supply.
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ASTE MANAGEMENT

. The technology requires drying of soil prior to treatment.

. Limited performance data are available for systems treating hazardous
wastes containing polychlorinated biphenyls (PCBs), dioxins, and other
organics. There is concern that systems that destroy chlorinated organic

molecules by heat have the potential to create products of incomplete

combustion, including dioxins and furans. These compounds are extremely

toxic in the parts per trillion ranges. The MSO process reportedly does not
produce dioxins and furans.

. The molten salt is usually recycled in the reactor chamber. However,
depending on the waste treated (especially inorganic) and the amount of
ash, spent molten salt may be hazardous and require special care in
disposal.

. pyrolysis is not effective in either destroying or physically separating in
organics from the contaminated medium. Volatile metals may be removed
as a result of the higher temperatures associated with the process, but
they are not destroyed. By-products containing heavy metals may require
stabilization before final disposal.

. When the off-gases are cooled, liquids condense, producing an oil/tar

residue and contaminated water. These oils and tars may be hazardous

wastes, requiring proper treatment, storage, and disposal.
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CONCLUSION

In conclusions, it must be taken in consideration the fact that in each

county is an issue of differentiated waste, after type and content, which
necessities a specific solution. Because of the different strategies of limited
forming and re-capitalization of waste, of possible systems of selective
collection and treatment methods, results in practice often more possible |
variants of sanitation plan for a county. This must be verified from the
efficiency point of view, to be able to choose each time the optimal solution.

Along with the county conditions the next criteria can be applied:

- sanitation safety;
| - the impact over the environment;

- the rate reduction of waste and remained quantities;

- the existent situation on the capitalization materials market;

- rentability;

- the rank of population’s accepting;
- the organizer effort.

Elaborating the waste management concept finally leads to a choose
solution in the view of planning for the respective county, which has to be
| supported by decisions of the administration and political forums, which
constitutes the base for forming concrete measures in the waste
management. The implementation of each stage is made step by step. By this

reason, establishing priorities is recommended, as well as, the design of

timetable.

Because waste management concepts must represent an instrument,

which can contain new developments, but also to facility the purchasing of
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new equipments, these must be elaborate constantly (rarely once at 10 years).
A verifying of the concept or of part of it is necessary when:

- a new installation of treatment and removing waste will be realized;

- the technique has progressed considerably;

- the quantity or composition of waste has modified significantly.

The experience clearly shows that at elaborating an integrated waste
management concept a complete and complex procedure is necessary. We
have to start from the idea that administrations won’t be able to accomplish
by themselves this task, because of the small number of staff and actual
deficiencies in what regards the gualification. That's why collaboration with
independent experts is recommended during the elaboration. Next we have to
take in consideration the fact that in each county an issue of differentiated
waste exists after type and content, which require a specific solution.
Because of the different strategies of limitation and forming of waste, of
possible selective collection system and treatment methods have been

checked, resulted in practice of many time more possible variants of

sanitation planning for a county. This has to be checked from efficiency point

of view, and in this way we can choose each time the optimal solution.
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