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Abstract 

 

The collection and treatment of municipal solid waste have become an intense problem due to speed up economic development, 

fast urbanization, cumulatively increased population and industrialization. Increased attention has been given by the government 

in recent years to handle this problem in a safe and hygienic manner. The purpose of this paper is to review the collection o f 

municipal solid waste (MSW) and landfill deposition. Unscientific landfills leads to deterioration in air quality, public health, 

etc. Every landfill is an environment hazard and the dump yards have become breeding grounds for dengue, malaria and water -

borne diseases. There are concerns over medical consequences from landfill sites and older incinerators, including cancer, 

mortality, birth defects and low birth weight. Ozone-depleting substances released from discarded electronic appliances and 

building materials (e.g. foams), as well as industrial waste practices, contribute to ozone-layer depletion. 
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I. INTRO DUCTIO N 

Increase in rapid population, economic growth, and city size incessant expanding, municipal solid waste (MSW) is growing more  

and more, confine a big challenge to the urban living environment and the sustainable development of society .The per capita 

MSW growth in India ranges from 0.2 to 0.5 kg/day and amount of per capita MSW generated in India is increasing at a rate of 

11.33% annually (Pappu et al., 2007; Shekdar, 2009).UNECA (2009) have also reported that with growing urbanization, and 

continuous increase consumerism the quantities of urban solid waste will continue to increase and also become more intricate.  

As per census 2011, India has population of over 1.21 billion where 31.2% contains the urban population. Alone urban India 

generates about 48 million ton of municipal solid waste (MSW) annually which is estimated to increase up to 250 million ton b y 

year 2047. (Sharholy et al., 2007; CPCB, 2000). In these fields, municipal authorities are accountability for waste management 

that includes collection, segregation, transportation, and dumping of solid waste, however these methods are often unscientif ic 

and chaotic and remains one of the chief challenge for the authorities. The management of municipal waste problem is getting  

more severe due to various reasons like bad land use and infrastructure, poor technical and less financial capacity, lack of 

enforcement of regulations, poor coordination between authorities, deficient policies and no political priorities (Kumar et a l. 

2009). Hence, despite the legislations, waste collected by the authorities is deposits in the outer part of the city in an unsc ientific 

manner where the waste adversely affects the human health and environment (Mor et al.2006a,b; Kaur et al., 2015; 

Chattopadhyay et al., 2009; Contreras et al., 2008). After that landfill gas emissions from conventional solid waste collection in 

developing countries are also effectevely contributing to global climate change (Tan et al., 2014). Traditional land filling is less 

and less attention for these cities due to its disadvantages of less efficient energy recovery and more greenhouse gas emissio n in 

comparison to the popular incineration means to treat the MSW (Han, Long, Li, & Qian, 2010). From another energy saving 

methods, the need of the waste-to-energy technologies is expected to increase five times in less than 10 years (Pike_Research, 

2012). On the other hand, waste incineration can minimize its mass by up to 90%, hence effectively decreases the need of 

landfills and final disposal. It can also be utilised on to provide more cost-effective waste management regimes by reducing the 

number of the trips over long distances after the incineration and optimization the MSW collection strategy from the waste 

generation points to the incineration plants. 

II. CATEGO RIES O F SO LID WASTE MANAGEMENT O F MUNICIPAL SOLID WASTE 

Categories of Solid Waste Management of municipal solid waste is related with the control of generation, storage, collection,  

transfer and transportation, treatment , and dumping of solid wastes in such a way so that is in accord with the best principles of 

peoples health, economics, engineering conservation , aesthetics, and other environmental prospectss. In its scope, it consis ts of 

all administrative, financial, legal, planning and engineering functions related to the whole spectrum of solution to problems of 

solid waste thrust upon the society by its inhabitants (Tchobanaglous, et al, 1997). Municipal solid waste can be categorized  

based on source as shown in table 1. 
 

 
 



Opportunity and Challenges of Municipal Waste Disposal in India   
(IJIRST/ Volume 3 / Issue 02/ 044) 

 

 
All rights reserved by www.ijirst.org 254 

Table – 1 
Solid Waste categories based on source 

 

A. Municipal Solid Waste 

The name municipal solid waste (MSW) is generally assumed to include all of the waste generated in a society, from the 

exception of waste generated by municipal services, treatment plants, industrial and agricultural processes (Tchnobanoglous, G 

and Kreith, F., 2002). In the urban prospects the term municipal solid wastes is of special relevence . The term includes to all 

wastes collected and controlled by the municipality and cons ists of most diverse categories of wastes. It includes of wastes from 

several different sources such as, domestic wastes, commercial wastes, institutional wastes and building materials wastes.  

B. Types of Municipal Solid Waste 

Municipal solid waste is a category of solid waste generated from society, commercial and agricultural operations. This 

comprises wastes from households, stores, offices, and other non-manufacturing operations. The source of municipal solid waste 

is shown below in table 2. 
Table – 2 

The sources of municipal solid waste 

 

III. MSW GENERATIO NS  

To make effective MSW management system information regarding the quantity and composition of solid waste is necessary, as 

combination and quantity of waste is influenced by a number of factors consisting living standards, whether condition, art of 

living, source of generation and the social economic conditions of the place (Sharholy et al. 2007). Union Territories like Delhi 

and Pondicherry generate 7012 TPD (ton per day) and 371 TPD of MSW respectively wh ile Chandigarh generates 

approximately 351 TPD of MSW. An overview of composition of major fractions of solid waste of three UT’s is given in fig.1. 

Chandigarh has 47 sectors and MSW generation rates varies from 2.51 TPD to 5.3 TPD having per capita waste generation rate 

of 0.382 kg/day. The major composition of MSW generated in city is organic in nature that contributes around 45 to 56% of the  

total wastes followed by combustibles that account for 21 to 31% and remaining inert (Mor et al., 2013). High frac tion of organic 

waste material indicates high moisture content in the waste samples (average 53.43%). 
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Table – 3 
Municipal solid waste generation rates in deferent cities in India 

 
Source: Status of MSW generation, collection, treatment and disposal in cit ies (CPCB, 2005 

A. MSW Collection Practices 

The area of waste storage and type of waste containers are mainly dependent on frequency and method of solid waste collection . 

MSW (both inorganic and organic fraction) generated in the city is normally stored in th e common bins without any segregation 

and same type of methods are also followed in other countries (Alam et al. 2008). In the past, MSW was thrown in here and the re 

like “haudies” that were constructed in the back lanes of the residential or commercial areas. However, now Municipal 

Counselling Committee (MCC) has initiated DtDC, which is also imperative as per direction of MSW Rules, 2000. The private 

sectors such as RWA also support the DtDC of waste in specific sectors and MCC has been given cycle carts to the each sector 

for them. Individual waste collectors are also involved and charge a fee of 45 to 60 per month per house for the collection o f 

waste. 

These solid waste collectors at initial stage (informally) separation of waste into organics, paper, glass, plastics and metals and 

then waste is transferred to ‘Collection-cum-transfer stations or Sehaj Safai Kendra's’ (SSK's) established over an area of 65 x 45 

sq.ft. MCC proposed construction of 132 SSKs in Chandigarh to make it a ‘Bin -free city’ but currently only 31 SSKs are located 

in different sectors of the city and are operational. SSK's has storage and separation facility of waste having two types of bins i.e. 

for MSW and for collecting other waste like horticulture waste. Where SSK's does not exis ts at present, collection bins have also 
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been placed at specified areas for collection of the solid waste. Mechanical street sweeping machine are also in practice for  

cleaning the streets and the roads. 

The collection efficiencies of various states given in figure 1 

 
Fig. 1: Collection Efficiencies of various states 

Source: Gupta et al., 1998; Khan, 1994; Maudgal, 1995 

B. MSW Storage 

As detailed in fig.2, around 930 collection bins are placed at several collection points and SSKs having capacity of 4.5 m3 - 6.5 

m3. Compared to Chandigarh, majority of the hauled containers in Delhi have the capacity of 1 to 4 m3 (Talyan et al. 2008). 

According MSW legislations containers should be made of light recyclable material should have appropriate size, corrosion 

resistant, durable, strong, and covered ability to resist stray animals. The collection efficiency of solid municipal waste in 

Chandigarh is approximately 70 to 80%. Although as per MSW legislation MSW should be collected per day but it has been seen 

that in some areas, solid waste bins are not collected daily. They are collected either after 2 to 4 days or until the bin is 

overflowed. Municipal solid waste remains at the collection points for longer time and helps for a breeding ground for pests , flies 

and stray animals and spillages of waste causes pungent smell in the area. Apart from this, different locations in the city mainly 

the slum areas and surrounding low income sectors the number of waste collection bins are either zero or are less in number 

leading to littering of solid waste in the surrounding area. 

 
Fig. 2: Annual estimation of emission reductions in t CO2 through CDM.  

C. Transportation of MSW 

The municipal solid waste collected from SSK's and other collection centre is transported either to dumping ground or to the 

processing unit located in outer area of city (Sector-38), Chandigarh. Maximum budget of MCC is available for collection and 

transportation, where it comprises salaries of human resources, maintenance, fuel and procurement of vehicles (CDPR, 2010), 

thus, there is a need to critically observe the expenditure on manpower, vehicles and other resources to improve efficiency o f 

solid waste management. Further transportation routes may be improved to save energy and fuel consumption from collection 

point to landfill site. The horticulture waste is transported using trolleys with carrying capacity of 1.0 to 1.5 T of municipal solid 

waste and it is densities using the compactor. The dumper placers are also in use which has capacity of 2.5 to 3 T.  In Kolkata, on 

average 310 vehicles are used for waste transportation, where 60% of the vehicles are privately owned .(Chattopadhyay et al. 

2009) 
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D. Disposal of MSW 

Kumar et al. (2009) concluded that per day disposal of municipal solid waste is imperative due to the presence of high 

degradable fraction of municipal solid waste which could cause nuisance. The landfill site situated in Sector 38 is spread ov er an 

area of 19.4 ha. Earlier, all types of solid waste consisting, industrial, biomedical, slaughterhouse and municipal solid waste were 

dumped on this landfill site. The management and handling Rules, 2000, Biomedical Waste (Management and Handling) Rules, 

1998, Waste (Management, Handling and Trans -boundary Movement) Rules, 1989 and E-waste (Management and Handling) 

Rules, 2011] only the inert parts and remains of waste processing (organics) are permitted to dispose off. The solid waste is  

disposed on the dumping s ite by the transporting vehicles and reducing the volume with the help of Bulldozer and covered with a 

soil. The effective micro-organism solution is sprayed on the solid waste before compacting it to prevent pungent smell and helps 

in breeding of flies and pests. However, landfill site is over 30 years old and has no method of leach ate and proper gas collection 

systems. Therefore, it has threat to surface and ground water aquifer because of the generation and permeation of leach ate in the 

soil. This is requirements the periodic monitoring of ground water quality and need to identify remedies to reduce the adverse 

impact of open landfill site. Emission of landfill gases (LFG's) at the dumping site can be clearly observed causing pungent smell 

and affecting the health of the workers who working in the vicinity of the landfill site. However no scientific observations for the 

right quantity of green house gases produced are made to test the concentration of these LFG's. 

Per capita generation, disposal and collection efficiency of MSW for Indian state in table 4 
Table - 4 

Per capita generation, disposal and collection efficiency of MSW for Indian state in table 4 

 
Source: Nema 2004 

E. Restoration and Maintenance of Dumping Site 

The method for rehabilitating or restoring a landfill into a sustainable dumping site is a systematic activity, which rely on the risk 

posed by each landfill site and its financial criteria (Rushbrook, 2001). Considering the environmental implications of landf ill 

site MCC has started the convers ion of fraction of dumping site into the sanitary landfill and its restoration. Out of 19.45 hec in 

the starting only 3.2 hec has been converted into sanitary landfill on trial basis. The sanitary landfill is constructing wit h proper 

linear system, leach ate collection system and proper gas collection system. By reclaiming area of existing landfill site and the 

development of a sanitary landfill site would be used for disposal of inert materials and terminates from the processing plan ts. 

However, it was seen that the sanitary landfill is not functional and the solid waste is still dumped in the nearby unlined landfill 

site. 

IV. MSW PRO CESSING AND MINIMIZATIO N 

Sharholy et al. (2007) concluded that different types of waste treatment technologies like composting, incineration, bio-

methanation and pelletisation are being adopted in the country, but their sustainability might be a management issue due to h igh 

uncertainty in the solid waste fraction. The present studies have stated that accepting integrating waste trea tment technologies 

like composting with effective source separation for organic fraction, waste recovery or recycling would help for achieving 

economic, social and environmental benefits (Herva et al., 2014; Dangi et al., 2013; Tan et al., 2014).Chandigarh , does not have 

a very large scale composting sites or plants but RDF plant is operational since 2008. The plant has the capability to conver t 

500T of waste daily into RDF and it the first kind of in the north part of India. The treatment of solid waste at  plant comprises 

segregation, homogenization, drying, and the volume and size reduction. 



Opportunity and Challenges of Municipal Waste Disposal in India   
(IJIRST/ Volume 3 / Issue 02/ 044) 

 

 
All rights reserved by www.ijirst.org 258 

 
Fig. 3: The situation of MSW management in India from 2002 to 2011. 

A. Potential of Carbon Credits under CDM 

According to IPCC, (1996) methane emission from the degradation and landfill disposal of solid waste contributes 3 to 19% of 

the anthropogenic sources in the world. Emission from the MSW can be minimized by following integrated methods like MSW 

composting, conversion to RDF, bio methanation, collecting landfill gases. Besides, the environmental benefits, the waste sector 

in India has tremendous potential to earn Carbon Credits under clean development mechanism (CDM). CDM reckoned waste 

treatment projects help in improving the Carbon Credits leading to sustainable investment. If the total MSW dumped in 

Chandigarh is deviated from landfill to RDF plant and few options for the treatment of organic fraction of solid municipal wa ste 

is available, it would lead to reduction of 5452 tCO2 emission every year. In the period of ten year; the total reductions will be 

66868 tCO2 as illustrated in Fig. 3 and has potential to earn carbon credits (CDM, 2007). 

B. Recycling Potential 

 
Fig. 4: Schematic flow chart of common MSW management 

As explained above that no formal solid waste segregation is practiced in the city by municipal authority, majority of the 

recyclables present in the MSW are informally collected by the solid waste collectors from the sources where solid waste 

generated, which they sell to recycling dealers and earn money. Further, rag pickers play a crucial role in the management of 

solid waste as they are well experienced in segregation of municipal solid wastes. Aggarwal et al. (2005) reported that 17% o f 

recyclables in Delhi are picked up by the rag pickers from different areas of society. The municipal solid waste pickers 

commonly collect and recover high recycle value items such as paper, glass, leather, plastic, scrap metals by informal activities 

either from the collection points or from the dumping site. There are almost 100 to 300 rag picker engaged in the Chandigarh city 

for scavenging the recyclable materials and segregates the useful fraction from waste to earn money. The segregated recyclables 

are sold to the local dealers who further sell it to recycling units located in Jalandhar and Delhi as there is no recycling unit is 
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functional in Chandigarh. The common recycling is not given much weightage in the city as the private stakeholders are alread y 

working to segregate recyclables from the mixed municipal solid waste fraction at the collection point. However this 

anfractuosities is tremendously affecting both the sectors where formal segregation is affecting the product of the processin g 

plant and on the other hand processing of recyclables by the plant is affecting the livelihood of so many informal rag picker 

workers. There is a requirement to generate the optimal scenario that would be able to fulfil the demands of both the sectors . 

There are no such information are available on the amount of valuable recyclables like cans, high quality plastics, metal, bottles 

etc. informally collected by the worker of municipal solid waste handlers. 

V. MANAGING THE CHALLENGES AND PROSPECTS FO R OTHER CITIES  

According to overall assessment, the current study proposes a municipal solid waste management plan for better management in 

Chandigarh (Fig. 4). Further, below are some recommendations which would be helpful to improve the existing municipal solid 

waste management practices in the city and could also be adopted by other citie s in India and other developing countries 

.Segregation of municipal solid waste at source leads to subsequent minimization of waste that reaches the landfill site whic h is 

situated outskirt of city. It is proposed that municipal solid waste should be segregated at the starting point of source using colour 

coded bins into different fractions such as combustible, compostable and other fractions as shown in Fig. 4. The community or  

household side composting should be encouraged for biodegradable fraction (including dry leaves, papers and urban forestry) of 

municipal solid waste. This will not only minimize the burden to transport large quantity of municipal solid waste but also h elps 

in reducing the carbon emissions in effectively manners. The informal waste handlers or workers collect specific types of wastes 

such as bottles, plastics and cardboard paper etc. They could be formally part of any type of waste segregation system e.g. b y 

employing them in the RDF processing plant and paying suitable wages according  to rule and also provide other facilities like 

free medical, free training etc. 

The physical characteristics of MSW in metro cities are presented in Table 5. 
Table - 5 

The physical characteristics of MSW in metro cities are presented  

 
Source: Status of solid waste generation, collection, treatment and disposal in metro cities, (CPCB, 2000). 

VI. PRINCIPLES O F DECOMPOSITIO N IN A LANDFILL 

The word "sanitary landfill" was first introduced in the 1930s to refer to the co mpacting of solid waste materials. Initially 

adopted by New York City and, California, the sanitary landfill used heavy earth -moving equipment to compress municipal solid 

waste materials and then bury them in soil. The practice of burring solid waste was practicing in Greek civilization over more 

than 2,000 years ago, but the Greeks did it without compacting or reducing the volume of the waste.  

Municipal solid waste deposited in landfills in absence of oxygen which decompose by a combination of chemical, biological 

and physical processes. This type of processes to produce two main by products: biogas and leachate. It is important to say that 

in Mexico as in many other developing countries, the lack of jobs force many people to manually recycle municipal solid waste . 

This fact means cardboard, textiles, wood, metal and plastic are removed from MSW, so that, at the end of this recycling process, 

the organic material content of MSW is over 85 %. Table 6 indicates the typical data on characteristics of leachate reported by 
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Bagchi (1994), Tchobanoglous et al. (1993) and Oweis and Khera (1990). Data on leachate quality has not been published in 

India. However, studies conducted by Indian Institute of Technology, Delhi, NEERI, Nagpur, and some State Pollution Control 

Boards have shown ground water contamination potential beneath sanitary landfills. 
Table – 6 

Typical Constituents of Leachate from MSW Landfills 

 
Source: Bagchi (1994), Tchobanoglous et. al. (1993) and Oweis and Khera (1990). Range of constituents Observed from 

different landfills 

A. Estimation of Landfill Gas Quality and Quantity 

The potential volume of landfill gas generation can be estimated to be 200 to 300m3. per tonne of municipal waste. 50 to 75 

percent of this gas can be recovered in mixed waste landfills using well-functioning recovery systems. The recovery time is 

difficult to predict and may vary from 10 to 20 years or even more. The typical constituent of municipal landfill gas is shown 

below. 
Table – 7 

Typical Constituents of Municipal Landfill Gas 

 
Source: CPCB (2008) 
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Gas outputs of 10 to 20 m3 per hour (corresponding to 60 to 100 KW of energy) have been noted in wells of 16 to 21 cm 

diameter drilled 11 m into waste at spacing of 31 to 70 m. For 1 MW yield from a landfill site, 15 to 20 such type of wells a re 

required. Recovery of landfill gas from shallow depth landfills is more complicated than from landfill of depths more than 5m. 

B. Landfill Gas Management 

The gas management strategies must follow one of the following three plans: 

 Controlled collection and treatment/reuse 

 Controlled passive venting 

 Uncontrolled release 

For all the MSW landfills, controlled passive venting is recommended. Simply for small (less than 100 tons per day), shallow 

(less than 5 m deep) and distantly located landfills, should uncontrolled release be approved.  Landfill gas tracking will be 

adopted at all sites and remedial measure (such as flaring) undertaken if the gas concentrations are above acceptable limits.  

C. Design of Environmental Monitoring System 

The purpose of an environmental monitoring arrangement is - 

 To find out whether a landfill is performing as designed. 

 To make sure that the landfill is meeting the requirements to the regulatory environmental standards.  

Monitoring at a landfill site is performed in four types  

 In the unsaturated subsurface zone (vadose zone) beneath and around the landfill. 

 On and surrounded by the landfill. 

 In the atmosphere/bordering air above and around the landfill. 

 In the under groundwater (saturated) zone beneath and around the landfill. 

The process of land filling is shown below in figure 5. 

 
Fig. 5: Land filling method 

VII.   CO MPO STING 

The organic substance of municipal solid waste (MSW) tends to decompose primary to various smells and odour issues. To make 

sure a protected disposal of the MSW it is desirable to decrease its po llution potential and numerous processing systems are 

planned for this purpose. Composting is the decomposition of organic stuff by microorganism in warm moist, aerobic and 

anaerobic environment. Composting of MSW is, as a result, the most simple and econo mical technology for operating the 

organic fraction of MSW (Asnani, 2006). 

Composting can be processed in two ways i.e., aerobically and anaerobically. Throughout aerobic composting aerobic 

microorganisms oxidize organic compounds to Carbon dioxide, Nitrit e and Nitrate. In anaerobic process, the anaerobic 

microorganisms, even as metabolizing the nutrients, break down the organic compounds through a process of reduction. An 

anaerobic process is a reduction process and the concluding result is subjected to s ome minor oxidation when applied to land 

(CPHEEO, 2000). 
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A. Vermi-Composting 

Vermi composting is a scheme for moulding organic waste into nutrient rich soil because it is processed by worms. It can’t truly 

be described as a sort of composting, which is a heat  producing procedure that would in fact kill worms; whereas vermin 

composting should set up environment in which worms can thrive and reproduce. The worms progression organic waste 

excreting them as organic substance rich, stable, and plant-available nutrients that look like tiny textured soil. It is the natural 

organic manure formed from the excreta of earthworms fed on systematically semi-decomposed organic waste (Ansani, 2006). 

Vermi composting amenities have already entered household and manufacturing marketing in countries like Germany, USA, 

Italy, Japan and Japan. It is now time for India to think about vermin technology commercially (Aalok et al., 2008).  

B. Bio-Methanation 

The bio methanation is the procedure of alteration of organic matter in wastes to methane and manure by microbial act in the 

absence of air during the process known as anaerobic digestion. Solid wastes from agro -based system have high organic content 

and therefore its handling by the method of bio-methanation is the viable as it generates useful products similar to biogas and 

enriched manure. The bio methanation method is a two stage process consisting of acidification and methanation (CPCB, 2007).  

The five MW MSW based power project was established at Lucknow in November 2003, based on fast rate bio methanation 

technique. Initially it was executed by Asia Bio-energy Ltd, Chennai on BOOM (Build, Own, Operate and Maintenance) 

foundation. Plant is planned to take care of nearrly 500–600 tons of MSW daily from Lucknow City (Axelsson and Kvarnstrom, 

2010). 

 
Fig. 6: Acidification and methanation phase 

C. Incineration 

The incineration processes completed in the presence of air and at the temperature of 850°C and waste are transformed in to 

carbon dioxide, non-combustible materials and water with solid residue i.e., bottom ash (Zaman, 2009; DEFRA, 2007). 

Indian cities have, incineration has generally limited to hospital and other biological wastes. It might be due to the high 

organic material (40%–60%), high moisture contact (40%–60%) and little calorific value content (800– 1100 kcal/kg) in solid 

waste (Rajput et al., 2009; Kansal, 2002; Joardar, 2000; Bhide and Shekdar, 1998). 

An incinerator has the capability of producing 3.80MW energy from 300 ton per day. MSW was installed at Timarpur, Delhi 

in the year 1987. It could not function successfully due to low net calorific value of MSW. The plant is lying idle and the 

investment is wasted (Asnani, 2006). 

VIII. CO NCLUSION 

In this paper, we have discussed waste collection, segregation and transportation problem arising when planning an efficient 

waste management system. In waste management, we have studied the problem of waste collection and transportation in a city 

where sources are scattered by heterogeneous way. I have proposed heuristic solution for optima l waste collection and 

transportation problem. The introduced method computes bonzer municipal solid waste collection and transportation path at eac h 

stage. This helps bring down waste collection and transportation costs, which have been rising and have be come a main factor 

for concern for policymakers. This paper is the first to propose such an allocation model that catches on the volume reductio n 
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capability of incineration plants to make for a more cost efficient waste collection regime. The government an d local authorities 

have a necessary role to play by not only building capacities but designing an effective MSW collection policy modified and 

rearranged to the unique characteristics of the country.  Municipal solid waste management in India and in other  developing 

countries are limited to the collection, transport and disposal like other developing countries. Mainly of those countries ar e 

grappling with the task of designing an efficient, sustainable  politically acceptable and physically realizable solid waste policy, 

taking into consideration monitored collection, cost effective transportation, treatment costs, dumping tipping fees and as well as 

environmental issues that will affect the different type disposal methods. This paper revealed an articulate  image of the present 

situation in MSW collection area under the perspective of the citizens and measures that could extricate waste management 

strategies failures. Awareness, art of living and capacity to differentiate between hazardous and non -hazardous municipal solid 

waste is comparatively low presenting to local authorities with the challenge to educate citizens and bestrew sustainable 

measures and exercises aiming to; (a) reinforce environmental sustainability, public health, family care and children safety and 

(b) exercise the doctrines of waste management: reduction and segregation at the source, reuse, minimize the generation and 

commitment to participate in recycling schemes. Finally, the study concluded that the lack of resources such as infrastru cture, 

suitable planning and data, financing and uninteresting leadership, are the key constraint in MSWM. The raising of service st ress 

combined with the lack of funds for municipalities are putting a huge damage on the existing MSWM process.  
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