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PROLOGUE 

A lot of thought process went into the kind of topic that would be taken up for the 

Environmental Studies Project for the Monsoon Semester of the academic Year 2009. A 

thorough analysis revealed that the environment that we were part of, was grappling with 

issues, some of which were humongous in magnitude and a few of them, were budding 

issues. However, all these issues were ominous for life on earth.  

An analysis and a subsequent grading of environmental problems in terms of their 

magnitude and impact were done. Its also common sense that, the major environmental 

problems like Global Warming, Ozone Hole Depletion, Deforestation etc have all been 

discussed in depth at a global level thanks to the awareness that has come about. Though it 

is another thing that such awareness levels are seen only after a prolonged period of lull, 

which is a major cause of concern, the world over. 

Armed with these thoughts, we decided to venture into a topic, which was of an 

environmental concern at a global level, yet something which was largely untouched. 

Plastics and Paper Wastes were one such avenue which was a budding environmental 

hazard and yet, was highly untouched. What would happen if the world we lived in, was 

surrounded by plastics and paper wastes?? – this was one question which lingered on our 

minds and am sure, it very well does in the minds of a million others. So, through this project, 

we intend to find means and ways to being in an effective system of plastic and paper waste 

disposal and management. In lieu of effectiveness and specificity, we have just included our 

campus into our study. A broader study could be done, depending on the feedback received 

on the current proposal. So, here we go…  
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INTRODUCTION 

According to United Nations Statistics Division (UNSD): 

 "Wastes are materials that are not prime products (that is products produced for the 

market) for which the generator has no further use in terms of his/her own purposes of 

production, transformation or consumption, and of which he/she wants to dispose. Wastes 

may be generated during the extraction of raw materials, the processing of raw materials into 

intermediate and final products, the consumption of final products, and other human 

activities. Residuals recycled or reused at the place of generation are excluded."  

We produce a lot of waste in our day to day life. Waste is unwanted or unusable material. 

The development of humans, both technologically and socially is directly linked to the wastes 

generated. The compositions of different wastes have varied over time and location, with 

industrial development and innovation being directly linked to waste materials. Examples of 

this include plastics and nuclear technology. An insight into the generation of wastes 

produces interesting inputs into our thought process.   

 

There are different types of wastes released into the environment: 

 municipal solid waste (MSW) 

 construction waste and demolition waste (C&D) 

 institutional waste, commercial waste, and industrial waste (IC&I) 

 medical waste (also known as clinical waste) 

 hazardous waste, radioactive waste, and electronic waste 

 biodegradable waste 
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COSTS 

1. Environmental Costs 

Waste can attract rodents and insects which cause gastrointestinal parasites, yellow 
fever, worms, the plague and other conditions for humans. Exposure to hazardous 
wastes, particularly when they are burned, can cause various other diseases including 
cancers. Waste can contaminate surface water, groundwater, soil, and air which cause 
more problems from humans, other species, and ecosystems. Waste treatment and 
disposal produces significant green house gas (GHG) emissions, notably methane, 
which is contributing significantly to global climate change. 

2. Social Costs 

Waste management is a significant environmental justice issue. Many of the 
environmental burdens cited above are more often borne by marginalized groups, such 
as racial minorities, women, and residents of developing nations. NIMBY (not-in-my-
back-yard) is a popular term used to describe the opposition of residents to a proposal 
for a new development close to them. However, the need for expansion and sitting of 
waste treatment and disposal facilities is increasing worldwide. There is now a growing 
market in the trans-boundary movement of waste, and although most waste that flows 
between countries goes between developed nations, a significant amount of waste is 
moved from developed to developing nations. 

 

3. Economic Costs 

The economic costs of managing waste are high, and are often paid for by municipal 
governments. Money can often be saved with more efficiently designed collection routes, 
modifying vehicles, and with public education. Environmental policies such as pay as you 
throw can reduce the cost of management and reduce waste quantities. Waste recovery 
(that is, recycling, reuse) can curve economic costs because it avoids extracting raw 
materials and often cuts transportation costs. The location of waste treatment and 
disposal facilities often has an impact on property values due to noise, dust, pollution, 
unsightliness, and negative stigma. The informal waste sector comprises mostly of waste 
pickers who scavenge for metals, glass, plastic, textiles, and other materials and then 
trade them for a profit. This sector can significantly alter or reduce waste in a particular 
system, but other negative economic effects come with the disease, poverty, exploitation, 
and abuse of its workers. 
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WASTE MANAGEMENT 

Waste management is a combination of all possible techniques to obtain the best 

environmental results. Each system should be evaluated on case by cases basis taking all 

factors like options, suitability, location, availability of technology, transport, infrastructure 

and markets. The following factors are to be considered: 

 Reduction at the source: 

Reduction of usage of products is the best way of reducing waste production. One 

way is through better technology like reduction in weight of the plastics, changing 

lifestyle and educating the people to reduce the consumption. 

 Re-use: 

Ensure extended life, reducing amount of wastes. 

 Recycling: 

Mechanical (collection and sorting), Chemical and Energy recycling. 

 Disposal in Landfills 

The action programme for implementation of the above requires the following steps: 

 Preventive measures: Minimizing use of plastics, segregation of wastes and 

compliance of environmental guidelines. 

 Promotional measures: Improvement in waste collection system and recycling 

technologies. 

 Mitigative measures: Public awareness programmes and penalty for littering, fire 

protection and safety measures. 
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PLASTICS 

Plastic is everywhere in today’s lifestyle. It’s used for packaging, protecting, serving, and 
even disposing of all kinds of consumer goods. Through industrial revolution mass 
production of goods started and plastic seemed to be a cheaper and effective raw material.  
 
Today, every vital sector of the economy starting from agriculture to packaging, automobile, 
building construction, communication or infotech has been virtually revolutionised by the 
applications of plastics. Use of this non-biodegradable (according to recent studies, plastics 
can stay as long as 4500 years on earth) product is growing rapidly and the problem is what 
to do with plastic-waste. 
 
Studies have linked the improper disposal of plastic to problems as distant as breast cancer, 
reproductive problems in humans and animals, genital abnormalities and much more. If a 
ban is put on the use of plastics on emotional grounds, the real cost would be much higher, 
the inconvenience much more, the chances of damage or contamination much greater. The 
risks to the family health and safety would increase and, above all the environmental burden 
would be manifold. Hence the question is not ‘Plastics v/s No Plastics’ but it is more 
concerned with the judicious use and re-use of plastic-waste.  
 

 
Types and forms of plastic wastes 
 
There is a wide range of plastic wastes that find their way to waste dealers. Predominantly it 
is film packaging and polyethene carry bags followed by blow moulded containers and 
broken and discarded moulded items. These include: 
 

 Discarded PVC mineral water bottles/PET mineral water and liquor bottles  

 Discarded PS cups or disposable catering plates 

 Discarded PVC chappals and shoes 

 PE, PVC, PP films, packages, shopping bags and medicine foils, used moulded 
items like containers and house-hold non–durables, etc 

  Broken plastic articles of PE, PVC, PS, PP, PET, nylon, ABS, etc 

 Hospital wastes, syringes, bottles, tubing in PS, PVC, etc  
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Plastic wastes and concerned issues 

The quantum of solid waste is ever increasing due to increase in population, developmental 
activities, changes in life style, and socio-economic conditions, Plastics waste is a significant 
portion of the total municipal solid waste (MSW). It is estimated that approximately 10 
thousand tons per day (TPD) of plastics waste is generated i.e. 9% of 1.20 lacs TPD of 
MSW in the country. The plastics waste constitutes two major categories of plastics; 
 
(i) Thermoplastics and  

 
(ii) (ii) Thermoset plastics. 
 
 Thermoplastics, constitutes 80% and thermoset constitutes approximately 20% of total 
post-consumer plastics waste generated in India. The Thermoplastics are recyclable 
plastics which include; Polyethylene Terephthalate (PET), Low Density Poly Ethylene 
(LDPE), Poly Vinyl Chloride(PVC), High Density Poly Ethylene (HDPE), Polypropylene(PP), 
Polystyrene (PS) etc. However, thermoset plastics contains alkyd, epoxy, ester, melamine 
formaldehyde, phenolic formaldehyde, silicon, urea formaldehyde, polyurethane, metalised 
and multilayer plastics etc. The environmental hazards due to mismanagement of plastics 
waste include the following aspects: 
 

  Littered plastics spoils beauty of the city and choke drains and make important 
public places filthy; 

  Garbage containing plastics, when burnt may cause air pollution by emitting polluting 
gases; 

  Garbage mixed with plastics interferes in waste processing facilities and may also 
cause problems in landfill operations; 

 Burning of plastics release toxic and carcinogenic elements into the environment 

 Plastics are non-biodegradable and hence threat to the environment. 

 Plastic bags cause over 100,000 sea turtle and other marine animal deaths every 

year when animals mistaken them for food  

 The manufacture of plastic bags add tonnes of carbon emissions into the air annually  

 In the UK, banning plastic bags would be the equivalent of taking 18,000 cars off the 
roads each year  

 Between 500 billion and 1 trillion plastic bags are used worldwide each year  

 Approximately 60 - 100 million barrels of oil are required to make the world’s plastic 
bags each year  

 Most plastic bags take over 400 years to biodegrade. Some figures indicate that 
plastic bags could take over 1000 years to break down. This means not one plastic 
bag has ever naturally biodegraded.  

 China uses around 3 billion plastic bags each day!  

 In the UK, each person uses around 220 plastic bags each year  

 Plastic bags (particularly thin dry cleaning bags) can cause unsupervised infants to 
suffocate when not handled properly. 

 When disposed of improperly, they are unsightly and endanger many forms of wildlife 
 

 

 

 



11 
 

PAPER  

 

Paper recycling 

Paper recycling is the process of recovering waste paper and remaking it into new paper 
products. There are three categories of paper that can be used as feedstock for making 
recycled paper: mill broke pre-consumer waste, and post-consumer waste. Mill broke is 
paper trimmings and other paper scrap from the manufacture of paper, and is recycled 
internally in a paper mill. Pre-consumer waste is material that was discarded before it was 
ready for consumer use. Post-consumer waste is material discarded after consumer use 
such as old magazines, old telephone directories, and residential mixed paper. Paper 
suitable for recycling is called "scrap paper". 

Process of recycling 

Successful recycling requires clean recovered paper, so you must keep your paper free from 

contaminants, such as food, plastic, metal, and other trash, which make paper difficult to 

recycle. Contaminated paper which cannot be recycled must be composted, burned for 

energy, or landfilled.  

Collection and Transportation 
Sorted paper is taken to a local recycling centre or recycling bin. Often, a paper stock dealer 
or recycling centre will collect recovered paper from your home or office. At the recycling 
centre, the collected paper is wrapped in tight bales and transported to a paper mill, where it 
will be recycled into new paper.  

Storage 

Paper mill workers unload the recovered paper and put it into warehouses, where it is stored 

until needed. The various paper grades, such as newspapers and corrugated boxes, are 

kept separate. When the paper mill is ready to use the paper, forklifts move the paper from 

the warehouse to large conveyors.  

Re-pulping and Screening 

The paper moves by conveyor to a big vat called a pulper, which contains water and 

chemicals. The pulper chops the recovered paper into small pieces. Heating the mixture 

breaks the paper down more quickly into tiny fibres. Eventually, the old paper turns into a 

mushy mixture called pulp. The pulp is forced through screens containing holes and slots of 

various shapes and sizes. The screens remove small contaminants such as bits of plastic 

and globs of glue. This process is called screening.  

Cleaning 
Mills also clean pulp by spinning it around in large cone-shaped cylinders. Heavy 
contaminants like staples are thrown to the outside of the cone and fall through the 
bottom of the cylinder. Lighter contaminants collect in the centre of the cone and 
are removed. This process is called cleaning.  

 

De-inking 

sometimes the pulp undergoes a "pulp laundering" operation called deinking (de-inking) to 

remove printing ink and "stickies" (sticky materials like glue residue and adhesives). Small 
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particles of ink are rinsed from the pulp with water in a process called washing. Larger 

particles and stickies are removed with air bubbles in another process called flotation.  

Air and soap-like chemicals called surfactants are injected into the pulp. The surfactants 
cause ink and stickies to loosen from the pulp and stick to the air bubbles as they float to the 
top of the mixture. The inky air bubbles create foam or froth which is removed from the top, 
leaving the clean pulp behind.  

 
Refining, Bleaching and Colour Stripping 
During refining, the pulp is beaten to make the recycled fibres swell, making them ideal for 
papermaking. If the pulp contains any large bundles of fibres, refining separates them into 
individual fibres. If the recovered paper is coloured, colour stripping chemicals remove the 
dyes from the paper. Then, if white recycled paper is being made, the pulp may need to be 
bleached with hydrogen peroxide, chlorine dioxide, or oxygen to make it whiter and brighter. 
If brown recycled paper is being made, such as that used for industrial paper towels, the 
pulp does not need to be bleached.  

Papermaking 

Now the clean pulp is ready to be made into paper. The recycled fibre can be used alone, or 

blended with new wood fibre to give it extra strength or smoothness. The pulp is mixed with 

water and chemicals to make it 99.5% water. This watery pulp mixture enters the headbox, a 

giant metal box at the beginning of the paper machine, and then is sprayed in a continuous 

wide jet onto a huge flat wire screen which is moving very quickly through the paper machine.  

On the screen, water starts to drain from the pulp, and the recycled fibres quickly begin to 
bond together to form a watery sheet. The sheet moves rapidly through a series of felt-
covered press rollers which squeeze out more water.  

The sheet, which now resembles paper, passes through a series of heated metal 
rollers which dry the paper. If coated paper is being made, a coating mixture can 
be applied near the end of the process, or in a separate process after the 
papermaking is completed. Coating gives paper a smooth, glossy surface for 
printing.  

 
Finally, the finished paper is wound into a giant roll and removed from the paper machine. 

One roll can be as wide as 30 feet and weigh as much as 20 tons. The roll of paper is cut 

into smaller rolls, or sometimes into sheets, before being shipped to a converting plant 

where it will be printed or made into products such as envelopes, paper bags, or boxes.  
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PRESENT SCENARIO IN THE CAMPUS 

Our main objective, being to ascertain the disposal and management of plastic and paper 

wastes at NITC, focus shifted into quantifying the amount of wastes that were produced at 

the campus. The wastes produced at the campus are broadly classified as follows: 

 Solid Wastes 

 Plastic Wastes 

 Paper Wastes 

 Food Waste 

 Kitchen Waste 

Besides a whole list of others. 

But when it comes to the campus as a whole, plastics and paper wastes predominate the 

total amount of wastes produced in a day, besides the domestic waste procured from the 

staff quarters.  

Items Quantity (kg per month)  
 

Plastics (PET bottles)  
 

40-50  
 

Paper wastes  
 

800-1200  
 

Other items*  
 

200-250  
 

* Cans, glass bottles, etc  

 

 

THE CURRENT PRACTICE 

Paper Wastes 

The current practice involves collection of wastes from the hostels, in baskets which can 

carry upto 4 kilograms. A hostel generally produces an average of 3 baskets of waste in a 

day which quantifies to roughly 12 kilograms. There are 12 hostels in the campus, which 

would generate roughly 150 kilograms of wastes. Of these, the major chunk comprises of 

Paper Wastes which come in many forms. They are: 

 Newspapers used for reading purposes. 

 Used answer scripts of the examinations. 

 Newsprint used for academic purposes. 

When it comes to paper, the current practice involves collection in baskets and depositing 

them in the various landfills that have been strategically positioned inside the campus. The 

various landfills present in the campus are the following: 
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 Adjacent to the E Hostel 

 Behind the Electronic Lecture Hall Complex 

 Adjacent to the New Lecture Complex 

 Near Electrical workshop 

 Near the Ladies Hostel Complex 

Paper wastes from the nearby places is deposited in these landfills and later burnt when it 

reaches its capacity. The landfills currently present are wide enough to accommodate 

wastes to an extent that, burning is required to be carried out, once in 15 days. So when the 

capacity of the pit is reached, the paper wastes are burnt. 

 

Feasibility of the Current Practice  

The current practice of burning paper wastes is found to be acceptable in the sense that, it 

results in an effective means of disposal and a decent means of management. When the 

environmental aspect of it is taken into consideration, it is found that the current practice is 

found to be within the acceptable limits of its impact to the environment. The need for space 

to store the wastes is also eliminated as it is periodically burned. And also as the process of 

burning is done in the presence of personnel, the chances of the fire going out of control are 

eliminated. Hence this is a controlled means of burning which is found to be globally 

accepted. No fuel is needed for the combustion process to take place as paper catches fire 

pretty easily. 

 

Another aspect of looking at such a practice is through the monetary aspect of it. When such 

an analysis is done, it is found that the current system is found to be lacking. There is no 

generation of revenue through this process. The collected revenue could have been used for 

the development of the amenities at the campus. Sadly, nothing like this has ever happened. 

Taking this into account plus also as a means of a better economical aspect, we have 

proposed a few measures regarding the effective disposal and management of paper wastes 

at the campus. 
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PLASTIC WASTES 

The current practice involves collection of wastes from the hostels in baskets as described 

earlier. The collected wastes are taken into the various landfills and deposited in them. The 

plastic wastes cannot be burned as it poses an environmental disaster in the making. So, the 

current practice is to deposit the plastic wastes in the landfills. The various landfills present 

in the campus are the following: 

 Adjacent to the E Hostel 

 Behind the Electronic Lecture Hall Complex 

 Adjacent to the New Lecture Complex 

 Near Electrical workshop 

 Near the Ladies Hostel Complex 

 When the landfills reach their optimum capacity, the landfill is covered and an alternate pit is 

dug up. And the plastic articles covered under these landfills remain so for a long time. The 

remaining few articles, which if properly segregated in terms of its size and transported to 

Calicut city from where it is further transported to places where the recycling of plastics is 

done, even if it is on a small scale. 

But it is observed that, in the state of Kerala, thanks a lot of awareness on the environment 

and the impact of plastics on it, the plastic recycling as such hasn’t gained any momentum. 

Concerns for a more fragile environment have led to this sort of narrow mindedness in its 

inhabitants. And this has meant, if plastic ever needed to be recycled on a mass scale, there 

was no option, but to transport it to the neighboring states. States like Andhra Pradesh and 

Karnataka have become centres for plastic recycling. The reason is that, plastic recycling 

has surged a lot in these states, even if it is on the level of a cottage or a small scale industry. 

And this in turn, generates a lot of revenue for the state and its people.  

The concern for the environment is equally prevalent in these states too, but it’s just the 

narrow mindedness that has not been seen. And hence the current state of affairs. 

Feasibility of the Current Practice 

When the current practice of disposal and management of plastic wastes is analysed, it is 

found to be inadequate and unsatisfactory. That is because of the current practices. The 

current practice involves the collection and deposition of plastic articles in the landfills and 

closure of these landfills at a later stage. This would mean that, at a later stage, with time, 

there would come a stage when there wouldn’t be much space left for the deposition of 

plastic wastes. It is currently practiced because the demand for plastics has just started 

showing an increasing trend over the past few years. So this current practice needs a 

serious look into. 

Also, when the monetary aspects are looked into, it is seen that this plastic waste becomes 

more of a liability more and when the utility aspect of it is looked into, this is again a liability 

because it is not being transformed into an article of any importance. 
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Landfill near NLC 

  

Landfill near ELHC 
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Landfill near E Hostel 

 

Landfill near Electrical workshop 
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Waste management 

 Waste management can be implemented in our campus in two phases: 

i. Collection and sorting 

ii. Waste disposal 

 

Collection and sorting: 

 This can be done in two ways. Either sorting can be done after collection of all the 

wastes together, or sorting can be done at the source itself while collecting. The former 

method is quite tedious to sort and requires more labour. The latter method is easier in 

implementing.  However the inmates of the campus have to be made aware of the situation 

and persuaded to cooperate with the same. 

Waste disposal: 

The various methods of waste disposal mechanisms that can be implemented in our campus 

are discussed below along with its disadvantages.  

i. Landfills 

ii. Incineration 

iii. Recycling 

Landfills:  

This is the method that is implemented in our campus now. It is quite easy, however it 

results in wastage of land and is inefficient overall we would like this method to phased off 

from practice. 

Incineration: 

 Incineration is a waste treatment technology that involves the combustion of organic 
materials and/or substances.  Incineration is a "thermal treatment" method. Incineration of 
waste materials converts the waste into incinerator bottom ash, flue gases, particulates, and 
heat, which can in turn be used to generate electric power. The flue gases are cleaned of 
pollutants before they are dispersed in the atmosphere. Incineration may also be 
implemented without energy and materials recovery. 

Incinerators reduce the mass of the original waste by 80-85 % and the volume by 95-96 %, 
depending upon composition and degree of recovery of materials such as metals from the 
ash for recycling. This means that while incineration does not completely replace land filling, 
it reduces the necessary volume for disposal significantly. Alternatively, at landfills, the 
volume of the uncompressed garbage can be reduced by approximately 70%.  

Incineration seems to be a better choice than landfills as the burning is complete and 

wastage of land is prevented. However the gases that are produced after the process are 

released into the atmosphere causing pollution. Also the initial cost of the incinerator is high 

and it requires considerable energy for running the plant.  
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Recycling: 

Recycling is a technology by which a portion of the waste is recovered and is obtained in a 

good enough condition so that it can replace products of the same material in its virgin form. 

This reduces the demand on the production of the virgin material which is forming the waste 

and thereby reducing the amount of wastes produced. Also the recycled material is cheaper 

than the virgin material and in most cases has almost the same properties. 
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OUR PROJECT PROPOSAL  

Viewing the drawbacks of the existing system of waste management and the ever growing 

problems of wastes, we delve into the possibilities of a better waste management system 

that have less environmental impacts and more efficient and that can be easily adopted in 

our campus as a part of perpetual solution for the problem. 

We propose a better collection and segregating technique that cover each nook and corner 

of the campus.  

 

Collection and sorting  

For this purpose separate collecting bins have to be provided for various types of wastes 

namely plastic and glass wastes, metal cans, and paper wastes. Different colour codes have 

to be provided and lists of the wastes that can be added to the bin have to be provided. 

Some examples have been provided for the purpose of illustration:   

 

  

 

International colour codes are; 

1. Yellow for drink cans, metal tins, etc  

2. Red for plastics and glass 

3. Blue for paper 
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These wastes baskets should be kept at places that produce significant amount of wastes.  

1. The hostels premises are the key sources of wastes. For a better waste collection 

colour coded waste bins should be kept at each floor at a noticeable space of each 

hostel.  

2. Academic areas including the MB and DB produce more waste paper and so they 

have to be provided with waste bins.  

3. Rajpath and near ATM centre  

4. Administrative blocks 

5. Main Canteen and Mini canteen  

6. On the road that connects the hostels  

 

 

Transporting of the sorted wastes  

At regular intervals the wastes which are collected in the bins have to be transported to the 

processing unit. The sorted wastes have to be transported to the appropriate processing 

units.  
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Waste Processing 

In the case of paper wastes, it has to be separated into two groups-recyclable and paper of 

poor quality. The recyclable paper can be bundled into stacks and can be sent to the 

recycling plants through agents. This can be a source of income. The poor quality paper can 

be burned off.  

Plastics need to be carefully handled before passing on to treatment. The plastics need to be 

cleaned and cut into shreds. The main constituent of plastics is PET bottles. All these 

processes have to be done in a less populated area of the campus, say the valley side 

inside the residential area. 

Waste Disposal 

The plastic waste that has been treated as aforementioned can be recycled. For this we 

propose an injection molding system. 

Injection Molding 

The injection molding apparatus consists of one or more screws rotating in a barrel provided 

with a heating system. The plastics that are to be recycled are added into the machine 

through the hopper in the granule form. The heat and pressure which is provided by the 

rotation of the screw in the barrel injects the plastic into the mould of required shape which is 

kept close to the nozzle. The plastic collected in the mould are then allowed to cool and is 

ready to use as a new plastic product. 

The plastic which is recycled by this process can be used for various purposes that can be 

used in our daily life. For example it can be used to produce waste collecting bins, dusters 

and various other uses. The required moulds are created and then the process is done. 
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The working mechanism involved in the system is briefly explained here. The screw has a 

varying diameter. The diameter in the feeding area (where plastics are added) is less; it is 

increased slowly in the compression zone causing the pressure to increase assisting the 

effect of rotation. In the metering zone the diameter remains more or less the same. The 

variation of pressure with the length of the screw is schematically shown below. Also shown 

is the rotation effect on the plastics added. 
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Type of Extrusion moulding equipment  
 

Approximate cost  
 

Hand operated  
 

Rs.25,000/-  
 

Machine operated  
 

Rs.1,00,000/-  
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CONCLUSION 

Armed with the data that has been procured through detailed research, it is proposed for 

commissioning of an Incinerator at the campus to tackle the problems associated with plastic  

wastes and also as an effective means of disposal  and management. 


