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Abstract— The motive of Municipal solid waste management 

(MSWM) is one of the major environmental problems of 

Indian cities. Improper management of municipal solid waste 

(MSW) causes hazards to inhabitants. Various studies reveal 

that about 90% of MSW is disposed of unscientifically in 

open dumps and landfills, creating problems to public health 

and the environment. In the present study, an attempt has 

been made to provide a comprehensive review of the 

characteristics, generation, collection and transportation, 

disposal and treatment technologies of MSW practiced in 

India. The study pertaining to MSWM for Indian cities has 

been carried out to evaluate the current status and identify the 

major problems. Various adopted treatment technologies for 

MSW are critically reviewed, along with their advantages and 

limitations. The study is concluded with a few fruitful 

suggestions, which may be beneficial to encourage the 

competent authorities/ researchers to work towards further 

improvement of the present system. 
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I. INTRODUCTION 

Rapid Urbanization and population explosion in Kunraghat 

Gorakhpur  has led to the migration of people from villages 

to cities due to AIIMS Gorakhpur ,MMMUT Gorakhpur and 

some another Government project, which results in 

generating large amount of  MSW daily. The MSW amount 

is expected to increase significantly in the near future as the 

Kunraghat strives to attain an Urbanization status by the year 

2030. 

 
Fig. 1: Satellite Map of kunraghat 

Poor collection and inadequate transportation are 

responsible for the accumulation of MSW at every nook and 

corner. 

The management of MSW is going through a critical 

phase, due to the unavailability of suitable facilities to treat 

and dispose of the larger amount of MSW generated daily in 

metropolitan cities. Unscientific disposal causes an adverse 

impact on all components of the environment and human 

health (Rathi, 2006; Sharholy et al., 2005; Ray et al., 2005; 

Jha et al., 2003; Kansal, 2002; Kansal et al., 1998; Singh and 

Singh, 1998; Gupta et al., 1998).Generally, MSW is disposed 

of in low-lying areas without taking any precautions or 

operational controls. Therefore, MSWM is one of the major 

environmental problems of Indian megacities. It involves 

activities associated with generation, storage, collection, 

transfer, transport, processing and disposal of solid wastes. 

But, in most cities, the MSWM system comprises only four 

activities, i.e., waste generation, collection, transportation, 

and disposal. The management of MSW requires proper 

infrastructure, maintenance and upgradation for all activities. 

This becomes increasingly expensive and complex due to the 

continuous and unplanned growth of urban centers. The 

difficulties in providing the desired level of public service in 

the urban centers are often attributed to the poor financial 

status of the managing municipal corporations (Mor et al., 

2006; Siddiqui et al., 2006; Raje et al., 2001; MoEF, 2000; 

Ahsan, 1999). In the present study, an attempt has been made 

to provide a comprehensive review of MSWM for Indian 

cities to evaluate the current status and identify the problems 

of MSWM. The study also aims at encouraging competent 

authorities/researchers to work towards the improvement of 

the present system through suggestions and 

recommendations. 

In India due to increasing population and 

urbanization, the waste management has emerged as a huge 

challenge in the country. Not only the waste has increased in 

quantity, but the characteristics of waste have also changed 

tremendously over a period, with the introduction of so many 

new gadgets and equipment. It is estimated that about 62 

million tonnes of waste is generated annually in the country, 

out of which 5.6 million is plastic waste, 0.17 million is 

biomedical waste. In addition, hazardous waste generation is 

7.90 million TPA and 15 lakh tonne is e-waste. The per capita 

waste generation in Indian cities range from 200 grams to 600 

grams per day (2011). 43 million TPA is collected, 11.9 

million is treated and 31 million is dumped in landfill sites. 

According to the Central Pollution Control Board 

(CPCB), the average Indian generates about 490 grams of 

waste per day. Although the per capita waste is low compared 

to western countries, the volume is huge. The generation of 

solid waste in Indian cities has been estimated to grow with 

1.3 percent annually. The expected generation of waste in 

2025 will therefore be around 70 grams per capita per day. 

Considering that the urban population of India is expected to 

grow to 45 percent from the prevailing 28 percent, the 

magnitude of the problem is likely to grow even larger unless 

immediate steps are taken. While the quantity of solid waste 

generated by society is increasing, the composition of waste 

is becoming more and more diversified, with increasing use 

of packaging materials made of both paper and plastic. Thirty 

years ago, the composition of solid waste generated by the 

Indian farmer was characterized by one-fifth non-

biodegradable waste and four fifths biodegradable waste. At 

present, this ratio is about to reverse as today, a mere 40 

percent of all solid waste is biodegradable while 60 percent is 

non-biodegradable. 
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II. OBJECTIVES OF THE STUDY 

The study on `Solid Waste Management of Kunraghat of 

Gorakhpur District' has two specific objectives. They are 

 To analyse the quality and quantity of solid waste 

generated in Kunraghat. And 

 To assess the major impacts of solid waste pollution in 

Kunraghat. 

III. QUALITATIVE AND QUANTITATIVE ANALYSIS OF MSW 

There are many categories of MSW such as food waste, 

rubbish, commercial waste, institutional waste, street 

sweeping waste, industrial waste, construction and 

demolition waste, and sanitation waste. MSW contains 

recyclables (paper, plastic, glass, metals, etc.), toxic 

substances (paints, pesticides, used batteries, medicines), 

compostable organic matter (fruit and vegetable peels, food 

waste) and soiled waste (blood stained cotton, sanitary 

napkins, disposable syringes). 

 
Table 1: Qualitative and Quantitative Analysis of MSW 

The quantity of MSW generated depends on a 

number of factors such as food habits, standard of living, 

degree of commercial activities and seasons. Data on quantity 

variation and generation are useful in planning for collection 

and disposal systems. With increasing urbanization and 

changing life styles, Indian cities now generate eight times 

more MSW than they did in 1947. Presently, about 90 million 

t of solid waste are generated annually as byproducts of 

industrial, mining, municipal, agricultural and other 

processes. The amount of MSW generated per capita is 0.490 

Kg/person/day and estimated to increase at a rate of 1–1.33% 

annually. 

Kunraghat generates approximate 15,194 kg of 

municipal waste per day. Table 2 displays the waste 

generated in kunraghat cities in Gorakhpur. It also shows the 

per capita waste generation in these cities. 

MSW generation rates in small towns are lower than 

those of metro cities, and the per capita generation rate of 

MSW in India ranges from 0.2 to 0.5kg/day. It is also 

estimated that the total MSW generated by 31,007 people 

living in kunraghat areas was 1, 82, 328 kg/yr in 2016. 

IV. MSW CHARACTERISTICS AND COMPOSITION 

The composition and the quantity of MSW generated form 

the basis on which the management system needs to be 

planned, designed and operated. In Kunraghat, MSW differs 

greatly with regard to the composition and hazardous nature, 

when compared to MSW in the western countries the 

composition of MSW at generation sources and collection 

points was determined on a wet weight basis .The physical 

characteristics of MSW in kunraghat are presented in fig. 

 
Fig. 2: Characteristics of MSW Kunraghat, 2016 

 
Table 2: Sources and Types of Municipal Solid Waste; 

Source 

In the present study, an attempt has been made to 

provide a comprehensive review of MSWM for Indian cities 

to evaluate the current status and identify the problems of 

MSWM. The study also aims at encouraging competent 

authorities/researchers to work towards the improvement of 

the present system through suggestions and 

recommendations. 

 
Fig. 3: MSWM 

V. STORAGE AND COLLECTION OF MSW 

Storage of MSW at the source is substantially lacking in most 

of the urban areas. The bins are common for both 

decomposable and non-decomposable waste (no segregation 

of waste is performed), and the waste is disposed at a 

communal disposal center. Storage bins can be classified as 

movable bins and fixed bins.  

The movable bins are flexible in transportation but 

lacking in durability, while the fixed bins are more durable 

but their positions cannot be changed once they have been 

constructed. The collection of MSW is the responsibility of 

corporations/ municipalities. The predominant system of 

collection in most of the cities is through communal bins 
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placed at various points along the roads, and sometimes this 

leads to the creation of unauthorized open collection points. 

In addition, the welfare associations on specified monthly 

payment arrange collection in some urban areas. A sweeper 

who sweeps the roads manually is allotted a specific area 

(around 250 m2). The sweepers put the road wastes into a 

wheelbarrow, and then transfer the waste to dustbins or 

collection points. MSW collection efficiency is a function of 

two major factors: manpower availability and transport 

capacity. 

 
Fig. 4: Movable bins 

VI. MANAGEMENT OF MSW  

 Reduce, Reuse and Recycling at the sources 

 Door to door collection of waste  

 Collection of waste from storage points  

 Transportation of waste to a transfer station  

 Construction, operations and maintenance of transfer 

station  

 Secondary transportation of waste from the transfer 

station to a processing facility  

 Construction, operation and maintenance of the 

processing facility  

 Disposal of waste by means of scientific landfill  

 Construction, operations and maintenance of the landfill  

 Capping of existing dump sites  

 
Fig. 5: MSW 

A. Transportation of Waste 

Transportation of waste from the waste storage depots to the 

disposal site is done through a variety of vehicles such as 

bullock carts, three-wheelers, tractors, and trucks. A few 

cities use modern hydraulic vehicles as well. Most of the 

transport vehicles are old and open. They are usually loaded 

manually. The fleet is generally inadequate and utilization 

inoptimal. Inefficient workshop facilities do not do much to 

support this old and rumbling squad of squalid vehicles. The 

traditional transportation system does not synchronize with 

the system of primary collection and secondary waste storage 

facilities and multiple manual handling of waste results. 

B. Processing of Waste 

Generally no processing of municipal solid waste is done in 

the country. Only a few cities have been practising 

decentralized or centralized composting on a limited scale 

using aerobic or anaerobic systems of composting. In some 

towns un-segregated waste is put into the pits and allowed to 

decay for more than six months and the semi-decomposed 

material is sold out as compost. In some large cities aerobic 

compost plants of 100 MT to 700 MT capacities are set up 

but they are functioning much below installed capacity. A 

few towns are practising vermin composting on a limited 

scale. 

C. Disposal of Waste 

Disposal of waste is the most neglected area of MSWM 

services and the current practices are grossly unscientific. 

Almost all municipal authorities deposit solid waste at a 

dump-yard situated within or outside the city haphazardly and 

do not bother to spread and cover the waste with inert 

material. These sites emanate foul smell and become breeding 

grounds for flies, rodent, and pests. Liquid seeping through 

the rotting organic waste called leachate pollutes 

underground water and poses a serious threat to health and 

environment. Landfill sites also release landfill gas with 50 to 

60 per cent methane by volume. Methane is 21 times more 

potent than carbon dioxide aggravating problems related to 

global warming. 

It is estimated by TERI that in 1997 India released 

about 7 million tonnes of methane into the atmosphere. This 

could increase to 39 million tonnes by 2047 if no efforts are 

made to reduce the emission through composting, recycling, 

etc. 

VII. TECHNOLOGIES AVAILABLE FOR PROCESSING, 

TREATMENT AND DISPOSAL OF SOLID WASTE 

The main technological options available for processing/ 

treatment and disposal of MSW are composting, 

vermicomposting, anaerobic digestion/biomethanation, 

incineration, gasification and pyrolysis, plasma pyrolysis, 

production of Refuse Derived Fuel (RDF), also known as 

pelletization and sanitary landfilling/landfill gas recovery. 

Not all technologies are equally good. Each one of them has 

advantages and limitations. 

A. Composting 

Composting is a technology known in India since times 

immemorial. Composting is the decomposition of organic 

matter by microorganism in warm, moist, aerobic and 

anaerobic environment. Farmers have been using compost 

made out of cow dung and other agro-waste. The compost 

made out of urban heterogeneous waste is found to be of 

higher nutrient value as compared to the compost made out 

of cow dung and agro-waste. Composting of MSW is, 

therefore, the most simple and cost effective technology for 

treating the organic fraction of MSW. Full-scale 

commercially viable composting technology is already 

demonstrated in India and is in use in several cities and towns. 

Its application to farm land, tea gardens, fruit orchards or its 

use as soil conditioner in parks, gardens, agricultural lands, 

etc., is however, limited on account of poor marketing. 

Main advantages of composting include 

improvement in soil texture and augmenting of micronutrient 
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deficiencies. It also increases moisture-holding capacity of 

the soil and helps in maintaining soil health. Moreover, it is 

an age-old established concept for recycling nutrients to the 

soil. It is simple and straightforward to adopt, for source 

separated MSW. It does not require large capital investment, 

compared to other waste treatment options. The technology is 

scale neutral. 

Composting is suitable for organic biodegradable 

fraction of MSW, yard (or garden) waste/waste containing 

high proportion of lignocelluloses materials, which do not 

readily degrade under anaerobic conditions, waste from 

slaughterhouse and dairy waste. 

This method, however, is not very suitable for 

wastes that may be too wet and during heavy rains open 

compost plants have to be stopped. Land required for open 

compost plants is relatively large. Also, issues of methane 

emission, odour, and flies from badly managed open compost 

plants remain. At the operational level, if waste segregation 

at source is not properly carried out there is possibility of 

toxic material entering the stream of MSW. It is essential that 

compost produced be safe for application. Standardization of 

compost quality is, therefore, necessary. The MSW 

(Management and Handling) Rules 2000 (MSW Rules 2000) 

have specified certain limits to acceptable percentage of 

heavy metals in compost produced from MSW and a 

mechanism is put in place to ensure that the same are strictly 

implemented. 

Marketing of compost is a major concern for private 

operators. Lack of awareness among the farmers regarding 

the benefits of using compost is an impediment to its sale. 

Also, there is a need to market the product near the compost 

site to minimize transportation cost. 

1) Composting projects in India 

There are many small and large composting projects in the 

country though the exact figure is not known. The treatment 

capacity designed for these facilities in large cities ranges 

from 100–700 TPD (Annexe Table A8.9). Many have been 

closed down or are functioning at a lower capacity. Those 

functioning are generally being managed by the private sector 

through a contractual arrangement with municipal 

authorities. Most of the plants are facing a problem of 

marketing the compost due to an ineffective marketing 

mechanism. The capital investment requirement for such 

projects is typically in the range of Rs 10 to 20 million per 

100 MT per day plant depending on sophistication. 

B. Vermi Composting 

Vermi-compost is the natural organic manure produced from 

the excreta of earthworms fed on scientifically semi-

decomposed organic waste. A few vermi composting plants 

generally of small size have been set up in some cities and 

towns in India, the largest plant being in Bangalore of about 

100 MT/day capacity. Normally, vermi-composting is 

preferred to microbial composting in small towns as it 

requires less mechanization and it is easy to operate. It is, 

however, to be ensured that toxic material does not enter the 

chain which if present could kill the earthworms. 

C. Waste to Energy 

Even though the technology of waste to energy (WTE) 

projects has been proven worldwide, its viability and 

sustainability is yet to be to be demonstrated and established 

in the country. 

The main factors that determine the techno-

economic viability of WTE projects are quantum of 

investment, scale of operation, availability of quality waste, 

statutory requirements and project risks. WTE projects 

generally involve higher capital investment and are more 

complex when compared to other options of waste disposal, 

but as pointed by Ministry of Non-Conventional Energy 

Sources (MNES), gains in terms of waste reduction, energy, 

etc. are also higher. Such plants are financially viable in 

developed countries mainly because of the tipping fees/gate 

fees charged by the facility for the service of waste disposal, 

in addition to its revenue income from power sales. It is 

thereafter the sole responsibility of the facility operator to 

treat and dispose of the accepted waste as per statutory 

requirements. However, at present in India, revenue from 

power sales is the only source of revenue for WTE plants. 

Most cities generate sufficient waste quantities to enable 

projects of total power generation capacities ranging from 5– 

50 MW, which corresponds to MSW generation ranging from 

500–5000 TPD. Technologically it is feasible to set up even 

smaller capacity projects of the 1–5 MW range, 

corresponding to around 100–500 TPD waste treatment. 

However, economies of scale generally favour centralized, 

large-scale projects.  

VIII. IMPACTS OF IMPROPER MSWM 

A. Improper solid waste management causes 

 Air Pollution,  

 Water Pollution and  

 Soil Pollution.  

B. MSW clogs drains, creating  

 Stagnant water for insect breeding and  

 Floods during rainy seasons  

C. Greenhouse gases are generated from the decomposition 

of organic wastes in landfills.  

D. Insect and rodent vectors are attracted to the waste and 

can spread diseases such as cholera and dengue fever.  

E. Some Health Problems linked to improper solid waste 

management are,  

 Nose & throat infections,  

 Lung infection,  

 Breathing problems,  

 Infection, Inflammation,  

 High PM10 exposure,  

 High pollution load,  

 Bacterial infections,  

 Obstruction in airways,  

 Elevated mucus production,  

 Covert lung hemorrhage,  

 Chromosome break,  

 Anemia,  

 Cardiovascular risk,  

 Altered immunity,  

 Allergy, asthma and  

 Other infections.  
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IX. CONCLUSION AND FUTURE MEASURES 

Management of solid waste has been a major challenge for 

the local governments. Lack of concerted effort to create 

awareness about good waste management practice and failure 

of the ULBs to provide this important municipal service to 

the public are primarily responsible for development of a poor 

waste management system in the country. The severity of the 

issue has increased due to rapid urbanization coupled with 

rising income levels that could increase the problem of waste 

management manifold in the near future. By creating the 

required infrastructure for environmentally sustainable and 

cost-effective collection & transportation system, recycling, 

processing & scientific disposal, it is possible to reduce the 

quantity of refuse reaching landfills and also extract value 

from the waste. 

With India undertaking adequate measures to 

address the financial constrains of the ULBs through Jn 

NURM and 13th Finance Commission grants it is important 

that the ULBs build capacity to appropriately allocate the 

funds and manage waste in an environmentally sound and 

cost-effective manner. Adequate planning and adopting 

waste management solutions that suits the socio-economic 

and geographical profile of the urban areas is particularly 

important. Lack of data is a major constraint towards this end. 

The government and other stakeholders need to come 

together to address the data gap in terms of waste quantity, 

composition among other aspects that would allow for 

informed decision making. 

The private sector has been assisting the ULBs to 

improve the management of waste in some segments of the 

MSW management. In some instances private sector 

participation has been able to enhance cost efficiency of 

delivery of the MSW management services. There is a need 

to take the public private partnerships to the next phase where 

such partnerships are based on a mature rationale. The 

emphasis of PPPs should be to leverage the private sector 

efficiency so as to ameliorate the ways in which waste is 

managed by the ULBs. 

The next stage of this project will involve 

developing recommendations for the stakeholders based on 

the extensive research undertaken during this exercise. To 

support the ULBs in their solid waste management strategies, 

capacity building exercises on the choice of financial and 

operational model would be conducted in a few select ULBs 

in the states of Tamil Nadu, Karnataka, Andhra Pradesh and 

Madhya Pradesh. 
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