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Abstract: 

Solid Waste Management (SWM) is now one of the challenging issues for modern societies due to change in consumption 

pattern and uncontrolled urbanization and industrialization. The Pune city current scenario for SWM collection up to reached 2100 

to 2400 TPD. Municipal Solid Waste (MSW) includes household, commercial, institutional, street sweeping, construction and 

demolition, and sanitation waste. MSW also 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). Solid waste management is fast becoming an insurmountable challenge 

across urban India, requiring urgent solutions, especially in view of rapid urbanization and in ability of local urban authorities to 

tackle it. Development of a Municipal Solid Waste Management (MSWM) plan is a complex process. As a foundation and 

prerequisite for efficient MSWM plan, quantification and prediction of Solid Waste (SW) generation is very much essentials. 

Municipal Solid Waste (MSW) prediction cannot be done directly and depends on so many factors. In actual practices, Due to 

uncertainties and unavailability of sufficient data, modeling method sare needed for prediction of MSW generation. 

 

Keyword: Solid Waste, Solid Waste management (SWM), Population, Urbanization, Public Interest Litigation (PIL), Urban Local 

Bodies(ULB), MIS Solution ,Environmental Awareness, Economic Growth. 
 

I. INTRODUCTION 
 

India is the second largest nation in the world, with a 

population of 1.21 billion, accounting for nearly 18% of 

world’s human population, but it does not have enough 

resources or adequate systems in place to treat its solid wastes. 

Its urban population grewatarateof31.8% during the last decade 

to377 million, which is greater than the entire population of 

US, the third largest country in the world according to 

population. India is facing a sharp contrast between its 

increasing urban population and available services and 

resources. Solid waste management (SWM) is one such service 

where India has an enormous gap to fill. In India, government 

policy and non-governmental organizations (NGOs) are 

expected to organize the sector present in different regions, and 

to help integrating it into the overall formal system. Municipal 

solid waste management is a major environment alissuein 

India. Due to rapid increase in urbanization, industrialization 

and population, the generation rate of municipal solid waste in 

Indian cities and towns is also increased. For example, solid 

wastes include domestic, commercial, industrial, (due to 

construction and demolition), agricultural, institutional and 

miscellaneous. Mismanagement of municipal solid waste can 

cause adverse environmental impacts, public health risk and 

other socio-economic problem. Poor collection and inadequate 

transportation are responsible for the accumulation of MSW at 

every nook and corner.  

 
Source :-( Logistics Management Institute, 2005) 

 

 

Table.1. per capita waste generation rate depending upon the population size of cities and towns; source (1) 

Original 

Classification 

Classification for 

this Study 

 
Population Range (2001 Census) 

No. of 

Cities 

Per Capita 

kg/day 

Class 1 Metropolitan 5,000,000 Above 6 0.605 

 Class A 1,000,000 4,999,999 32 0.448 

Class B 700,000 999,999 20 0.464 

Class C 500,000 699,999 19 0.487 

Class D 400,000 499,999 19 0.448 

Class E 300,000 399,999 31 0.436 

Class F 200,000 299,999 58 0.427 

Class G 150,000 199,999 59 0.459 

Class H 100,000 149,999 111 0.445 

Class 2  50,000 99,999 6 0.518 

Class 3 20,000 49,999 4 0.434 

Class 4 10,000 19,999 1 0.342 

 TOTAL 

:-366 
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Table no.2.- sources and types of municipal solid waste; source (1) 

Sources Typical waste 

generators 

Components of solid waste 

Residential Single and multifamily 

dwellings 

Food wastes, paper, cardboard, plastics, textiles, glass, 

metals, ashes, special wastes (bulky items, consumer 

electronics, 

batteries, oil, tires) and household hazardous wastes 

Commercial Stores, hotels, 

restaurants, 

markets, office buildings 

Paper, cardboard, plastics, wood, food wastes, glass, 

metals, 

special wastes, hazardous wastes 

Institutional Schools, government 

centre, hospitals, prisons 

Paper, cardboard, plastics, wood, food wastes, glass, 

metals, 

special wastes, hazardous wastes 

Municipal 

services 

Street cleaning, 

landscaping, parks, 

beaches, recreational 

areas 

Street sweepings, landscape and tree trimmings, general 

wastes from parks, beaches, and other recreational areas 

 

Them a in objective of the study was to find ways in which the 

enormous quantity of solid wastes currently disposed-off on 

land can be reduced by recovering materials and energy from 

wastes, in a cost effective and environmental friendly manner. 

The guiding principle of this study is that “responsible 

management of wastes must be based on science and best 

available technology and not on ideology and economics that 

exclude environmental costs and seem to be inexpensive now, 

but can be very costly in the future”. 
 

Introduction to MSW Rules 2000, Government of India:- 
MSW rules 2000 made by the Government of India to regulate 

the management and handling of municipal solid wastes 

(MSW) provide a framework for treatment and disposal of 

MSW. These rules were the result of a ‘Public Interest 

Litigation (PIL)’ in the Supreme Court of India(SC).The MSW 

rules 2002 and other documents published by the Government 

of India (GOI) recommend adoption of different technologies, 

which include biomethanation, gasification, pyrolysis, plasma 

gasification, refuse derived fuel (RDF),waste-to-energy 

combustion (WTE), sanitary landfills (SLF). However, the 

suitability of technologies to Indian conditions has not been 

sufficiently studied, especially with regard to the sustainable 

management of the entire MSW stream and reducing its 

environmental and health impacts. 

 

 GENERAL ISSUES:- 
 

a) Non-Revenue Expenditure:- 

The fundamentals of the responsibilities have been quite 

clearly mentioned in the Waste Management Handling Rule 

2000 and accordingly an assessment was done, which mentions 

the proposed expenditure share of two agencies, ULBs and 

State Government for a particular State. This break up clearly 

defines that the ULB share is negligible and State Share is 

huge. ULBs are recovering about 15% of the cost from their 

properly tax but the flow of fund for the balance amount is 

depended of flow of fund from State in general. However Non-

revenue expenditure keeps on increasing for the ULBs. It is 

now being necessary to take a few ULBs across India, as test 

case, mainly for non-Metro Cities to evaluate the current 

situation of the ULBs for assessing the unbalanced Expenditure 

and Recovery/Earnings ratio and evolve a substance possibility 

of this part of the issue.[3] 

 

b) Collection Procedures:- 
 

 Daily door step collection is inadequate. 

 No separate bins are generally used at home. 

 The waste is normally thrown in nearby vacant areas, 

government vacant land, drains, streets etc. [3] 

 

c) Transfer of Waste:- 

 Commissioning of more Transfer Station. 

 Replace old vehicles and procure additional Ghantagadis as 

per required of uniform carrying capacity.[3] 

 

d) Management:- 

 Lack of coordination between, primary collections, primary 

and secondary transportation. 

 The scientific and systematic storage of waste at source is 

not in practice. 

 IT SWM monitoring system to track all types of waste 

streams from acent realized monitoring system. [3] 

 

1.1.1 PRACTICALISSUE:- 

a) Lack of Resources &JnNURM:- 

Scarcity of suitable landfill sites is a major constraint, 

increasingly being faced by ULBs. Such difficulties are paving 

the way to building regional landfills and WTE and mechanical 

biological treatment (MBT) solutions. The tremendous 

pressure on the budgetary resources of States/ULBs due to 

increasing quantities of MSW and lack of infrastructure has 

helped the minvolve private sector in urban development. GOI 

has also invested significantly in SWM projects under the 12th 

Finance Commission and Jawaharlal Nehru National Urban 

Renewal Mission (JnNURM). The financial assistance 

provided by GOI to states and ULBs amounted to USD 510 

million (INR 2,500 crores). [2] 

 

b) Lack of Data:- 
Due to lack of data and infrastructural, financial and human 

resources, the Supreme Court mandate of complete compliance 

to the rules by 2003 could not be achieved by urban local 

bodies (ULBs) and that goal still remains to be a distant dream. 

As a result, even after a decade since the issuance of the MSW 

Rules 2000, the state of MSW management systems in the 

country continues to raise serious public health concerns. 

Although some cities have achieved some progress in SWM, 

many cities and towns have not even initiated measures. [2] 

 

c) Improper Waste Management:- 
Big cities collect about 70-90% of MSW generated, where as 

small ercities and towns collect less than 50% of waste 

generated. More than 91% of the MSW collected formally is 

land filled on open lands and dumps. It is estimated that about 
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2% of the uncollected wastes are burnt openly on the streets. 

About 10% of the collected MSW is openly burnt or is caught 

in landfill fires.[2] 
 

d) Societal Apathy:- 

Since the social status assigned to SWM is very low and 

people think it as a degraded task, they tend to throw their 

waste wherever they find a vacant and lonely place, outside 

bins, alongside road etc. so the work of collecting staff 

increases manifold and the result is waste is scattered here and 

there. Even if it is cleaned one day people again fill it in few 

days converting it to dumpsite. [2] 

 

OBJECTIVES:- 

 System to achieve 100 % door to door coverage of 

segregated waste collection. 

 Segregation of all waste should be in bio degradable, non-

biodegradable waste before primary collection or at 

secondary collection point. 

 Methodologies to process 100% of waste collected in Pun 

city. 

 System to develop an integrated waste management system 

through citizen engagement using IT solutions for 

monitoring the entire system. 

 Implementation of technologies available for processing, 

treatment and disposal of waste to reduce waste at 

dumping site. 

 To promote public and private partnership and 

involvement of local stakeholders to successfully 

implement the management plan. 
 

SCOPE:- 

 This focuses on various options available for the disposal 

of municipal solid waste (MSW) sustainably and attempts 

to provide a documented picture of their suitability to 

India. The Project Work will explain the present solid 

waste management (SWM) crisis in India, its impacts on 

public health, environment and quality of life and touch 

upon efforts towards SWM in thepast. 

 To understand and predict the potential success of a waste 

management plan with the communityparticipation. 

 The findings of this research contribute to the body of 

SWM literature. From a practical perspective, the analysis 

reveals that decision- makers such as mangers, engineers 

and consultants etc. have to look beyond their boundaries 

and there is an urgent need to study the various streams of 

SWM in a holistic way to curb the growing menace 

created by the generation of solid wastes. 
 

METHODOLOGY TO BEUSED:- 

An extensive literature review has been conducted to identify 

the methodology used in the SWM. [5] Composting:- 

Composting is nature's way of recycling. Composting 

biodegrades organic waste i.e. food waste, manure, leaves, 

grass trimmings, paper, wood, feathers, crop residue etc., and 

turns it into a valuable organic fertilizer. Composting is a 

natural biological process, carried out under controlled aerobic 

conditions (requires oxygen). In this process, various 

microorganisms, including bacteria and fungi, break down 

organic matter into simpler substances. The effectiveness of 

the composting process is dependent upon the environmental 

conditions present within the composting system i.e. oxygen, 

temperature, moisture, material disturbance, organic matter 

and the size and activity of microbial populations. 
 

Vermi Composting:- 

Vermi compost (Vermi-compost, vermiculture) is the product 

of the composting process using various species of worms, 

usually red wigglers, white worms, and other earthworms, to 

create a mixture of decomposing vegetable or food waste, 

bedding materials, and vermicast. Vermicast (also called worm 

castings, worm humus, worm manure, or worm feces) is the 

end-product of the breakdown of organic matter by 

earthworms. These castings have been shown to contain 

reduced levels of contaminants and a higher saturation of 

nutrients than the organic materials before vermicomposting. 

Vermicompost contains water-soluble nutrientsand is an 

excellent, nutrient-rich organic fertilizer and soil conditioner. It 

is used in farming and small scale sustainable, organic 

farming. Vermicomposting can also be applied for treatment of 

sewage sludge. A variation of the process is vermifiltration (or 

vermin digestion) which is used to remove organic matter, 

pathogens and oxygen demand from wastewater or directly 

from black water of flush toilets. 

 

Incineration:- 

Thermal treatment using incineration technology has been 

recognized as an alternate attractive method for MSW disposal 

due to the primary advantages of hygienic control, relative 

harmlessness, volume reduction (about 90%), mass reduction 

(about 70%) and energy recovery. As a result, incineration of 

MSW has received a great deal of attention in countries with 

little landfill space MSW incineration technology with direct 

gasification and melting has been taken as a comprehensive 

technology offering high temperature, long time for gas 

transiting, Vitrification of various residues, no lixiviation of 

heavy metal and lower quantity of dioxin. Organic 

composition gasifying and mineral melting are 1 combined to 

obtain fuel gas, metal and slag using this technology. 

Incineration does have its problems and is consequently 

criticized due to incomplete combustion of materials giving 

rise to harmful emissions, presence of chlorine leading to 

highly toxic dioxin and furan emissions, high operating costs 

and use of supplementary fuels to achieve high combustion 

temperatures. Products derived from MSW thermo-chemical 

conversion, such as syng as and bio-oil, may be directly used as 

fuel, added to petroleum refinery stocks, upgraded using 

catalysts to premium grade fuel or used as chemical feedstock. 

Specially, production of a liquid fuel product increases the ease 

of handling, storage and transport and hence, the product does 

not have to be used at or near the recycling plant. 

 

Waste to Energy:- 

Waste-to-energy (WtE) or energy-from-waste (EfW) is the 

process of generating energy in the form of electricity and/or 

heat from the primary treatment of waste, or the processing of 

waste into a fuel source. WtE is a form of energy recovery. 

Most WtE processes generate electricity and/or heat directly 

through combustion, or produce a combustible fuel commodity, 

such as methane, methanol, ethanol or synthetic fuels. 

 

Anaerobic Digestion and bio meth nation:- 
Anaerobic processes represent one of the most attractive 

treatment methods for organic solid waste and, in particular, 

for the organic fraction of MSW which is in the range of 30–50 

% by dry weight. The anaerobic digestion process produces 

biogas, which can be used as a clean renewable energy source 

.Application of anaerobic digestion to MSW is yet to obtain 

commercial acceptance in. It is not widely practiced due to 

problems like low methane yield and process instability. Batch 

and semi-continuous anaerobic digestion systems are widely 

used for bio-energy conversion of organic fraction of wastes in 

India. Batch digestion system is the simplest method to use due 
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to its ease of application, operation, low investment and 

associated maintenance costs. The interest in this technology is 

related to the possibility of producing methane that can be used 

as a renewable energy source in order to obtain certified 

emission reduction credits under Clean Development 

Mechanism of the Kyoto Protocol. 

 

Production of Refuge Derived Fuel (RDF) or Palletization:- 

RDF is an alternative fuel produced from energy- rich MSW 

materials diverted from landfills that can be used as a 

substitute energy source in different industries. It helps resolve 

the problems of over- consumption of energy means, and 

lessens the process discharges in the air and water. Sometimes, 

high heavy metal concentration may be encountered in RDF, 

depending on the method of sample pre- treatment 

andselection.RDF involves a process where the main end 

product is the production of a fuel obtained from the 

combustible fraction of MSW. RDF manufacturing process 

steps are: separating at source, sorting or mechanical 

separation, size reduction (shredding, chipping and milling), 

separation and screening, blending, drying and pelletizing. 

RDF has a higher calorific value than raw was teand this is 

reflected in the higher thermal output per tone of feedstock 

when compared with raw waste. Important fields of application 

are the cement industry (co-combustion in rotary kilns) and 

coal-fired power plants. 

 

Pyrolysis/Gasification:- 

Pyrolysis is considered as an innovative alternative for treating 

MSW. Pyrolysis has been examined as an alternative for MSW 

disposal that allows energy and resource recovery. Pyrolysis is 

the thermal degradation of waste in the absence of oxygen, 

which results in the production of charcoal, liquid, and gaseous 

products. During pyrolysis, large molecules of the raw material 

are degraded into smaller ones at temperatures of 350–1000°C 

under atmospheric pressure in an inert atmosphere. Pyrolysis 

can use two alternative technologies: fast pyrolysis, which is to 

maximize the yield of liquid product, and traditional or 

conventional pyrolysis, which is to ensure the maximum yield 

of fuel gas. Fast pyrolysis of MSW can decrease not only the 

requirement of building more landfills, but also the risk of air 

and water pollution from landfills. In addition to reduced 

missions, better quality of solid residues can also be expected 

from pyrolysis. 

 

II. LITERATURE REVIEW:- 

 

 Effects of solid waste onenvironment:- 

 

Ranjith Kharvel Annepu (et.al 2012) study found that open 

burning of solid wastes and landfill fires emit nearly 22,000 

tons per year of pollutants into the air in the city of Mumbai 

alone. These pollutants include Carbon Monoxide (CO), 

Hydrocarbons (HC), Particulate Matter (PM), Nitrogen Oxides 

(NOx) and Sulphur Dioxide(SO2) plus an estimated 10,000 

TEQ grams of dioxins/furans. Open burning was found to be 

the largest polluter in Mumbai, among the activities that do not 

contribute any economic value to the city. Since open burning 

happens at ground level, the resultant emissions enter the lower 

level breathing zone of the atmosphere, increasing direct 

exposure to humans. 

 

Vijay Kumar &DrR.K.Pandit (et.al 2013) There study stated 

that the land filling practice in most Indian cities is one of them 

ostun scientific and unhygienic practices with serious 

environmental implications. So when wind blows the heap of 

solid waste get carried away by wind and spread in large areas 

and when there are rain the problem get aggravated. Because 

of waste thrown on the street the environment becomes ugly 

andunhygienic. 

 

Mane T. T. & Hingane Hemalata N. (et.al 2015)In the study 

it is clearly indicates that most of MSW in Pune is being 

disposed unscientifically. Generally MSW is collected and 

deposited in sanitary landfills. But open unscientific disposal 

practices attract birds, rodents and fleas to the waste dumping 

site and create unhygienic conditions. The anaerobic 

decomposition brings about degradation of most of the solid 

waste. This results in the emission of carbon dioxide (CO2) 

methane (CH4) and other trace gases which constitute about 

60% in a solid waste. Another problem arise due to unscientific 

disposal of landfill and open dumping is the problem of water 

pollution. 

 

 Urbanization:- 
DimpalVij (et.al 2012) Urbanization is an index of 

transformation from traditional rural economies to modern 

industrial one. As the result of rapid increase in production and 

consumption, urban society rejects and generates solid material 

regularly which leads to considerable increase in the volume of 

waste generated from several sources such as, Domestic 

wastes, commercial wastes, institutional wastes and industrial 

wastes. 

 

Nitin Mundhe, RavindraJaybhaye, Bhalachandra Dorik 

(et.al 2014) Due to industrialization, rural to urban migration 

and high growth rate of population have induced rapid 

urbanization in developing countries and obviously in India 

also. The haphazard urbanization created acute problem of 

solid waste management. 

 

 Role of Waste Management:- 

 

Tapas Kumar Ghatak(et.al 2015) the study generates certain 

issues related to Waste management which have been 

experienced while being involved in various cities in national 

and International arena and picks up certain addressed issue 

srelated to Waste management in Indian Cities. The main aim 

of this paper is to combine the opinion with alearned group of 

participant sand try to evolve an effective pathway for its 

management. One of the most prominent factors which is 

missing in the entire process is the role of Community as a 

stake holder and their inclusion in the entire process. 

 

Neha Gupta, Krishna Kumar Yadav, Vinit Kumar (et.al 

2015) Due to improper solid waste management, waste has 

become one of the pollution sources that has caused diverse 

environment impacts as well as detrimental towards human 

health and safety. India is one of the least urbanized countries 

of the world, yet its urban population is second largest amongst 

the countries of theworld. 

 

 Composition of municipal solidwaste:- 

 

Neha Gupta, Krishna Kumar Yadav, Vinit Kumar (et.al 
2015) Waste composition dependson a wide range of factors 

such as food habits, cultural traditions, climate and income. 

The composition of municipal solid waste at generation 

sources and collection points was determined on a wet weight 

basis and it consists mainly of a large organic fraction(40%–
60%),as hand fine earth(30%–40%), paper (3%–6%) and 

plastic, and glass and metals (each less than 1%). The C/N 

http://ijesc.org/


International Journal of Engineering Science and Computing, March 2019         20965                                                             http://ijesc.org/ 

ratio ranges between 800 and 1000kcal/kg. 

 

NitinMundhe, RavindraJaybhaye, Bhalachandra Dorik 
(et.al 2014) they categorized materials in MSW into three 

groups, Compostable, Recyclables and Inert. Compostable or 

organic fractions consist of market wastes and food waste. 

Recyclables are included paper, plastic, glass and metal. The 

fraction of MSW which can neither be composted nor recycled 

into secondary raw materials is called Inert. Inert material 

includes stones, as hand silt which enter the collection system 

due to littering on streets and at public places. 

 

 Technology:- 

Aditee Potdar MsAnju Singh Prof Seema, Unnnikrishnan 

Prof NeelimaNaik Prof Mayuri Naik Ms, Indrayani 

Nimkar Ms(et.al 2015) the appropriate selection of 

technology used for MSW management is dependent on many 

factors, such as technology efficiency, economic benefit as 

well as social and environmental acceptability. Existing MSW 

management system in India includes storage, collection, 

transportation, segregation, processing and disposal of MSW, 

most of which his poorly developed; Treatment and disposal 

methods in use in India for MSW mainly include land filling, 

composting (aerobic and vermin composting) and very few 

waste to energy initiatives (incineration, RDF and bio meth 

nation. India has lagged behind in terms of adopting 

technologies for solid waste management. In particular, 

collection, treatment and disposal of waste require urgent 

consideration 

 

RESEARCH GAP:- 

 Scientific handling of MSW. 

 Development of IT Solutions, Monitoring waste handling 

process. 

 Development of Sustainable solution. 

 Training and Education of rag-pickers. 

 To solve Issues like proper site selection, adequate 

financial support, and improper human resource 

management. 

 A turn-key project of the whole activity by contracting on 

BOT, PPP Mode. 

 Technology Gap between Management. 

 Insufficient handling and monitoring process. 

 

LIMITATIONS OF STUDY:- 

 Limitation of the study is the limited understanding of the 

psyche of the people impacted by a scheme of SWM. 

 Lack of co-operation and co-ordination among various 

agencies. 

 Lack of appropriate guidelines and lack of awareness 

about potential risks. 

 No strategic commitment by top management leading to 

financial constraints. 

 Several constraints such as cost, waste characteristics and 

the social practices and inhibitions exists that makes 

difficult for the civic agencies. 

 

EXPECTEDOUTCOME:- 

 The focus in project work of SWM studies is on the 

various emerging and new technologies being used to 

dispose the solid waste, but there exists a gap in studying 

the psyche of the people, who are involved and hold the 

key to any success for the management of such schemes. 

 

 A combination of techniques (such as landfilling and 

composting) is the best approach for the disposal of MSW 

in India. Incineration is the least preferred disposal option 

for MSW not only because of the heavy investment 

involved in the installation of air pollution control 

devices, but because the characteristics and composition 

of the municipal waste are unsuitable for incineration. 

 

 The Detailed Project Report (DPR) would consist of 

technical feasibility, preliminary design and cost 

estimation, financing plan for financial feasibility, cost 

benefit analysis, economic analysis, social impact, 

environmental analysis. It will include operational cost 

projection and analysis, cost recovery analysis to meet the 

capital cost partially.  
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