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ABSTRACT 

Due to increase in population, urbanization and industrialization; accumulation of solid organic 

waste materials in the environment has drastically increased. Open dumping, sanitary land filling 

and composting are major methods for organic waste disposal. Open dumping leads to 

unhygienic environment and cause epidemics breakdown. Land filling of biodegradable waste 

causes environmental degradation, mainly through the production of highly polluting leachate 

and methane gas. Composting reduces the waste volume to be handled than any other technology 

and requires less capital investment. Thus, composting process is the most environment friendly 

method of solid waste disposal. This paper aims to verify the fact that composting is the best 

waste disposal method for sustainable food waste management. During this study, the quantity of 

food waste generated from the girl’s and boy’s hostel of KIT’s campus was found out by 

conducting a fifteen days survey. The characteristics of the food waste under study were 

analyzed and five composting pilot models were prepared comprising of anaerobic, aerobic 

composting with and without cow dung and vermicomposting. Based on the two months study, it 

can be concluded that for the food waste, the suitable waste disposal method is vermicomposting. 

It is observed that vermicomposting is a quick, easy to operate and maintain method than the 

aerobic and anaerobic composting. The compost obtained by vermicomposting is of good quality 

and can directly used by the farmers for getting higher agricultural yields.  
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INTRODUCTION 

Solid waste is the unwanted or useless solid materials generated from combined 

residential, industrial and commercial activities in a given area. It may be categorized according 
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to its origin (domestic, industrial, commercial, construction or institutional); according to its 

contents (organic material, glass, metal, plastic paper etc.); or according to hazard potential 

(toxic, non-toxin, flammable, radioactive, infectious etc.). A society receives energy and raw 

material as inputs from the environment and gives solid waste as output to the environment. In 

the long-term perspective, such an input-output imbalance degrades the environment. 

Solid waste management reduces or eliminates adverse impacts on the environment and 

human health and helps towards the economic development and improved quality of life. A 

number of processes are involved in effectively managing solid wastes in a human society. These 

include monitoring, collection, transport, processing, recycling and disposal. Thus, solid waste 

management comprises of purposeful and systematic control of the generation, storage, 

collection, transport, separation, processing, recycling and disposal of solid waste. 

Study Area 

KIT’s College of Engineering, Kolhapur ranks one of the top colleges in the city in 

providing technical education for both under graduates and post graduate students. It is one of 

the top engineering colleges according to the government statistics. Today it has around 3000 

students and around 150 faculties. In spite of all these advances in technical and educational 

fields it faces severe environmental concerns which need to be addressed immediately. The 

waste management issues in the college have been a hot topic in several years. Lack of dustbins, 

heap of waste at the backside of the ladies hostel and behind the canteen is a common sight in 

college campus.  

For this study, the quantity of food waste generated from the girl’s hostel and boy’s 

hostel was found by conducting a fifteen days survey. The characteristics of the food waste under 

study were analyzed and five composting pilot models were prepared comprising of anaerobic, 

aerobic composting with and without cow dung and vermicomposting. Based on the two months 

study, it was concluded that for the food waste, the suitable waste disposal method is 

vermicomposting.  
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OBJECTIVES 

Following are the objectives of the project:  

1. To study the various solid waste disposal methods.  

2. To carry out a brief study of quantity of food waste collected from the girl’s hostel, boy’s 

hostel and canteen.  

3. Pilot study of various composting methods.  

4. To adopt the best alternative of food waste disposal in KIT’s campus.  

 

Composting 

About 35%–40% of the municipal solid waste generated in India comprises of organic 

waste. 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 an organized method of producing 

manure by adopting the natural phenomenon of decomposition. Compost is particularly useful as 

organic manure which contains plant nutrients (Nitrogen, Phosphorous and Potassium) as well as 

micro nutrients which can be utilized for the growth of plants. It is the way to recycle the yard 

and kitchen wastes, and is a critical step in reducing the volume of garbage needlessly sent to 

landfills for disposal. 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. 

Composting can be carried out in two ways i.e., aerobically and anaerobically. During 

aerobic composting aerobic micro-organisms oxidize organic compounds to Carbon di oxide, 

Nitrite and Nitrate. Carbon from organic compounds is used as a source of energy while nitrogen 

is recycled. Due to exothermic reaction, temperature of the mass rises. During anaerobic process, 

the anaerobic micro organisms break down the organic compounds through a process of 

reduction. A very small amount of energy is released during the process and the temperature of 

composting mass does not rise much. The gases evolved are mainly Methane and Carbon di 

oxide. An anaerobic process is a reduction. 
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Types of Composting  

Broadly, the composting systems can be grouped in three headings: 

1. Aerobic composting 

2. Anaerobic composting  

3. Vermicomposting  

The combination of aerobic and anaerobic composting is known as Beccari method. 

Composting in pits anaerobically is called as Bangalore method. Aerobic system of composting 

can be operated either manually or mechanically in open windrow, pits or enclosed digesters. 

Open windrow system is preferred in tropical region, while in temperate region closed digester 

system is used. The pit method of composting is known as Indore method. They can be used to 

digest most of your kitchen waste, turning it and their bedding material into high quality castings 

which can be added to the soil and used on house plants, vegetable seedlings and flowers.  

Vermicomposting (worm composting) systems are simple to maintain. They take very little 

time and effort. Maintaining an enclosed bin specifically for 'vermicomposting' is an excellent 

way to take care of food wastes. With the exception of holes for drainage and ventilation, worm 

bins for indoor use are typically completely enclosed, with a lid of some sort to cover the top.  

Factors governing the composting process  

There are various factors, which governs the composting process. They are as follows:  

1. Temperature  

2. pH  

3. Moisture content  

4. Carbon: Nitrogen ratio (C/N)  

5. Inoculums  

6. Oxygen supply / Aeration  

7. Insect control  

8. Odor  

9. Microbial aspect of composting  

10. Time required for composting 
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DATA ANALYSIS AND METHODOLOGY  

Analysis of food waste generated at KIT’s campus:  

The quantity of food waste generated daily from the girl’s hostel and boy’s hostel is 

dumped in the pit behind situated behind the hostel. It has lead to breeding of mosquitoes in the 

vicinity of hostel and is affecting the health of the students drastically. Same is the scenario for 

the canteen as well.  

To analyze how each person contributes to the food waste generated in the campus, we 

had conducted a survey for fifteen days and from this we got to know the total amount of food 

waste generated daily in the KIT’s campus. The results of the survey are illustrated in be next 

table. 

Table No. 01: Details of Quantity of Food Waste generated daily 

 

Food waste analysis:  

The food waste sample was collected and following parameters were studied:  

1. Moisture content  

2. Density  

 

Sr. 

No. 

DATE QUANTITY OF FOOD WASTE(Kg) 
GIRL’S HOSTEL BOY’S HOSTEL CANTEEN 

01. 18/01/18 12.33 23.29 21.25 
02. 19/01/18 12.40 24.76 22.86 
03. 20/01/18 11.75 22.76 20.22 
04. 24/01/18 13.46 25.28 21.88 
05. 25/01/18 11.32 21.35 20.24 
06. 27/01/18 10.98 21.88 20.54 
07. 31/01/18 11.23 23.56 22.91 
08. 01/02/18 12.62 25.18 20.53 
09. 02/02/18 10.86 22.36 21.67 
10. 03/02/18 11.54 24.30 22.43 
11. 07/02/18 11.55 21.53 20.90 
12. 08/02/18 10.86 21.65 20.45 
13. 09/02/18 11.50 23.50 22.73 
14. 14/02/18 12.26 25.27 20.95 
15. 15/02/18 10.90 22.60 21.40 

 AVERAGE 11.70 23.28 21.40 
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1. Moisture content  

Moisture content of solid waste is usually expressed as the mass of moisture per unit mass of 

wet or dry material. In the wet mass method the moisture in the sample is expressed as 

percentage of wet mass of the material. Moisture content of food waste varies between 50-80%. 

Procedure  

• Accurately weighed 500 gm sample of food waste is taken.  

• It is then spread in the pan and kept in the oven for drying. Generally sample is dried at 

77 P

0
PC to 110 P

0
PC.  

• After 24 hours, oven is turned off and sample is kept for cooling for about 15 to 20 

minutes.  

• The weight of the dry sample is taken.  

• Using the formula the moisture content of food waste is calculated.  

Moisture content=
Wet weight - Dry weight

Wet weight
*100 

 

Results: The moisture content of the food waste is 75.12%. 

 

2. Density 

Knowledge of the waste density is essential for the design of all elements of the solid waste 

management system like storage, transportation and disposal. Density is defined as the weight of 

material per unit volume. The interest of knowing the density of waste is to access the total mass 

and volume of waste that must be managed. The density of food waste can be up to 290 kg/m P

3
P.  

Procedure  

• Accurately weighed 500 gm sample of food waste is taken.  

• Its dry mass is determined.  

• The dry density is calculated by using the formula.  

Discarded Density=
Dry mass
Volume

 

Results: The discarded density of the food waste is 218.246 kg/mP

3
P. 
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Experimental Setup 

Following models of composting for food waste are prepared: 

1. Anaerobic  without cow-dung 

2. Aerobic without cow-dung 

3. Anaerobic with cow-dung 

4. Aerobic with cow-dung 

5. Vermi-composting 

According to various researchers, cow dung helps to improve the decomposition rate of the 

food waste. To confirm those researches, models of anaerobic and aerobic composting with and 

without cow dung are prepared.  

The plastic buckets with 0.02 m P

3
P i.e., 20 liters volume are used as vessel for the composting 

setup. Following procedure is adopted to setup the aerobic and anaerobic composting setup: 

1) First volume of bucket is accurately measured. 

2) With the help of marker 4 cm thick layers are marked over the bucket. 

3) Now the first layer of soil is given inside the bucket up to a thickness of 4 cm as 

mentioned earlier. 

4) The second layer of waste is given over the soil layer. 

5) Same procedure is continued up to a total height of 28 cm i.e., 7 alternate layers of soil 

and waste. 

6) For the setups with cow dung, a layer of fresh cow dung is introduced in-between.  

7) To maintain the moisture content, water is sprinkled. 

8) For first six days no rotation is given 

9) After the first six days, rotations are given after every four to six days. 

10) No rotations are given for anaerobic composting setups. 

For vermicomposting setup following procedure is adopted: 

1) First volume of bucket is accurately measured. 

2) Then the holes are pierced at the bucket bottom so that the extra moisture is removed as 

it is dangerous to the worms. 

3) With the help of marker 4 cm thick layers are marked over the bucket. 
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4) The first layer of cow dung is given of 4 cm thickness. 

5) The second layer of waste is given over the cow dung layer. 

6) Then the waste layer is given over it followed by alternate layers of cow dung and soil. 

7) Same procedure is continued up to a total height of 28 cm i.e., 7 alternate layers of soil, 

waste and cow dung. 

8) Then earthworms of species Eisenia foetida (red earthworm) are introduced. 

9) No rotations are to be given to the vermicomposting as the worms themselves rotate. 

 

Table No. 02: Rotation Data 

Sr. 

 

AEROBIC 

 

 

AEROBIC 

 

 

VERMICOMPOSTING 
01. 06/02/18 06/02/18  
02. 16/02/18 16/02/18  
03. 23/02/18 23/02/18  
04. 27/02/18 27/02/18  
05. 01/03/18 01/03/18 No Rotation 
06. 08/03/18 08/03/18  
07. 14/03/18 14/03/18  
08. 21/03/18 21/03/18  
09. 28/03/18 28/03/18  
10. 31/03/18 31/03/18  

 

RESULTS AND DISCUSSIONS 

Vermicomposting: 

The vermicompost was ready to use after a month. The texture of the compost was 

perfect. The worms were found to be healthy. It can be concluded that vermicomposting is best 

alternative for food waste composting. 

Aerobic Composting:  

According to the literature available, aerobic composting requires 2 months duration for 

completing the entire process. The model under study was analyzed for one month. Hence, 

required time was not given to the model for completing the composting process. Hence the 

compost was not ready after a month. 
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Anaerobic Composting:  

Anaerobic composting requires at least four to six months for the entire reduction of 

waste. The model was prepared for a month analysis. Thus, the model under study did not give 

the expected results. 

CONCLUSION  

The objective of the project was to analyze the current food waste management in KIT’s 

campus and put forward a new and effective alternative for food waste management to reduce 

the nuisance caused due to food waste dumped openly in the campus.  

For the food waste it was observed that the suitable waste disposal method is 

vermicomposting. It is a quick and easy to maintain and operate composting method. Aerobic 

and anaerobic composting are time consuming processes. 
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