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Municipal Solid Waste Management 
Introduction 

Civilization began & developed around river banks. Things were manageable at those times 
as people lived in harmony with nature. Industrialization changed everything. At the end of the 
19th century the industrial revolution saw the rise of the world of consumers. Concentrated 
population packets developed at and around industrial area. Rapid Urbanization process posed 
many challenges before planning authorities. Government, local administration tried & is trying 
their level best to provide all basic amenities to this population. While doing so, one difficult 
challenge before administration is to manage waste generated by this large population. Solid 
waste generation is a continually growing problem at global, regional and local levels.  

Solid wastes are those organic and inorganic waste materials produced by various activities 
of the society, which have lost their value to the first user. Improper disposal of solid wastes 
pollutes all the vital components of the living environment (i.e., air, land and water) at local and 
global levels. The problem is more acute in developing nations than in developed nations, as 
their economic growth as well as urbanization is more rapid. There has been a significant 
increase in MSW (municipal solid waste) generation in India in the last few decades. This is 
largely because of rapid population growth and economic development in the country. Due to 
rapid growth of urban population, as well as constraint in resources, the management of solid 
waste poses a difficult and complex problem for the society and its improper management 
gravely affects the public health and degrades environment. The population of Mumbai grew 
from around 8.2 million in 1981 to 12.3 million in 1991, registering a growth of around 49%. On 
the other hand, MSW generated in the city increased from 3200 tonnes per day to 5355 tonnes 
per day in the same period registering a growth of around 67% (CPCB 2000). This clearly 
indicates that the growth in MSW in our urban centers has outpaced the population growth in 
recent years. This trend can be ascribed to our changing lifestyles, food habits, and change in 
living standards.  

Waste referred as rubbish, trash, garbage, or junk is unwanted or unusable material. 
According to European councils’ directive “Waste is any substance or object which the holder 
discards or intends or is required to discard." Waste if it is hazardous or toxic, it could even be a 
harbinger of disease and death, not just for living beings, but for all that sustains life, for 
example, water, air, soil and food.  

 Solid waste can be defined as any solid or semi-solid substance or object resulting from 
human or animal activities, discarded as useless or unwanted. It is an extremely mixed mass of 
wastes, which may originate from household, commercial, industrial or agricultural activities. 
Solid waste is a broad term, which encompasses all kinds of waste such as Municipal Solid 
Waste (MSW), Industrial Waste (IW), Hazardous Waste (HW), Bio-Medical Waste (BMW) and 
Electronic waste (E-waste) depending on their source & composition. It consists of organic and 
inorganic constituents which may or may not be biodegradable. On one hand, the recyclable 
components of solid waste could be useful as secondary resource for production processes. On 
the other hand, some of its toxic and harmful constituents may pose a danger if not handled 
properly. Source reduction, recycling and composting, waste-to-energy conversion facilities, and 
land filling are the four basic approaches to waste management. 

Generation of MSW: 
Municipal solid waste (MSW), also called Urban Solid Waste, and is a waste type that 

includes predominantly household waste (domestic waste) with sometimes the addition of 
commercial wastes, construction and demolition debris, sanitation residue, and waste from 
streets collected by a municipality within a given area. They are in either solid or semisolid form 
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and generally exclude industrial hazardous wastes. MSW can be broadly categorized into five 
broad categories as- 

• Biodegradable waste: food and kitchen waste, green waste (vegetables, flowers, leaves, 
fruits), paper (can also be recycled).  

• Recyclable material: paper, glass, bottles, cans, metals, certain plastics, etc.  
• Inert waste: construction and demolition waste, dirt, rocks, debris.  

• Composite wastes: waste clothing, Tetra Packs, waste plastics such as toys.  

• Domestic hazardous waste (also called "household hazardous waste") & toxic waste: 
medication, e-waste, paints, chemicals, light bulbs, fluorescent tubes, spray cans, 
fertilizer and pesticide containers, batteries, shoe polish.  

Sources of waste, waste generators& solid waste contents can be tabulated as bellow: 

Source Typical waste generators Solid waste contents 
Residential Single and multifamily 

dwellings 
Food wastes, paper, cardboard, plastics, 
textiles, leather, yard wastes, wood, 
glass, metals, ashes, special wastes (e.g., 
bulky items, consumer electronics, 
batteries, oil, tires), and household 
hazardous wastes. 

Industrial Light and heavy 
manufacturing, fabrication, 
construction sites, power 
and chemical plants. 

Housekeeping wastes, packaging, food 
wastes, construction and demolition 
materials, hazardous wastes, ashes, 
special wastes. 

Commercial Stores, hotels, restaurants, 
markets, office buildings, 
etc. 

Paper, cardboard, plastics, wood, food 
wastes, glass, metals, special wastes, 
hazardous wastes. 

Institutional Schools, hospitals, prisons, 
government centers. 

Paper, cardboard, plastics, wood, food 
wastes, glass, metals, special wastes, 
hazardous wastes. 

Construction and 
demolition 

New construction sites, 
road repair, renovation 
sites, demolition of 
buildings 

Wood, steel, concrete, dirt, etc. 

Municipal services Street cleaning, 
landscaping, parks, 
beaches, other recreational 
areas, water and 
wastewater treatment 
plants. 

Street sweepings; landscape and tree 
trimmings; general wastes from parks, 
beaches, and other recreational areas; 
sludge. 

Process 
(manufacturing, etc.) 

Heavy and light 
manufacturing, refineries, 
chemical plants, power 
plants, mineral extraction 
and processing. 

Industrial process wastes, scrap 
materials, off-specification products, 
slay tailings. 

Agriculture Crops, orchards, vineyards, 
dairies, feedlots, farms. 

Spoiled food wastes, agricultural 
wastes, hazardous wastes (e.g., 
pesticides). 
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Quantity of Solid Waste: 

In the year 1947, cities and towns in India generated an estimated 6 million tones of solid 
waste; which increased in the year 1997 to about 48 million tones (SOER 2009). One can 
imagine the exponential rise in waste generation in five decades. Ministry of Urban 
Development, in its manual on solid waste management (year 2000), has estimated a waste 
generation of 1,00,000 MT. MSW generation in Indian cities (around 5,100 Urban Local 
Bodies) is estimated to have increased to 6 million MB in 2006 (Central Pollution Control 
Board 2000, TERI 2001). In addition, Indian consumption of plastics is around 4 MTPA 
(million tonnes per annum). 

CPCB, with the assistance of National Environmental Engineering Research Institute 
(NEERI), has conducted a survey of solid waste management in 59 cities (35 metro cities and 24 
state capitals) in 2004-05. According to this, Mumbai and Delhi generated the largest amount of 
municipal solid waste in 2005, which is 5,922 tonnes/day for Delhi and 5,320 tonnes/day for 
Mumbai, followed by Chennai (3,036 tonnes/day) and Kolkata (2,653 tonnes/day). But if we 
consider the per capita generation of solid waste, it is the largest in Chennai, where it is about 
0.620 kg/day. The lowest per capita waste generation is in Mumbai, which is about 0.45 kg/day.  

Solid Waste Generated in India's Top Ten Cities 
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Status of Municipal Solid Waste Management in Selected Metro Cities, 2004-05 

 

Particulars  Kolkata Chennai  Delhi  Mumbai 

Area (Sq. Km) 187.33 174 1484.46 437.71 

Population (Census 2001) 45,72,645 4343645 10303452 11978450 

MSW generation 
(tones/day) 

2653 3036 5922 5320 

MSW generation rate 
(Kg/c/day) 

0.58 0.62 0.57 0.45 

Source: SOER,2009,MoEF 

Note: kg/c/day : kilogram per capita per day 

 

Municipal Solid Waste generation in Maharashtra- 
The population of Maharashtra as per 2001 census is about 9.68 crores, which comprises 

4.1 crore Urban population. There are 250 urban local bodies (ULBs) in Maharashtra. Which 
comprises 23 Municipal Corporations, 220 Municipal Councils, 3 Cantonment Boards and 4 
Nagar Pachayats. Per capita MSW generation in various towns of the state range between 100 to 
600 gram per day.  

For class I cities in Maharashtra, the waste generation rates are in the range of 14 to 63 
kg per capita per day, which includes Mumbai having the highest range of 0.63 kg per capita per 
day (pcpd). The average waste generation rate for the state is estimated as 35 kg pcpd.  

As per the projection, the waste quantities are estimated to increase from 6.18 million 
tones per year in the year 2004 to 8.05 million tones per year in 2011 and 11.77 million tones 
per year in 2021. In total over 21632.3 tones per day (TPD) of MSW is generated of which 
around 50% is generated in Mumbai (8500 TPD), Thane (680 TPD), Pune (1740 TPD) and 
Kalyan (1050 TPD). Compare to other Metropolitan cities in India, MSW generation is highest 
in Mumbai. 

 Available data indicates that Waste generated in Maharashtra contains about 55% of 
Non-biodegradable and 45% biodegradable components.  

Quantity of solid waste generated in all Municipal corporations in the state is as below- 

Status of Solid Waste Generation in Municipal Corporations of Maharashtra 

(Status as on March-2008) 
 

Sr. No Name of the Municipal 
Corporation 

Population Quantity of Solid waste 
Generated MT/D 

1 Mumbai 11914393 7000 

2 Thane 1600000 600 

3 Kalyan Dombivali 1400000 550 

4 Ulhasnagar 473000 300 

5 Navi-Mumbai 1043882 500 
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Sr. No Name of the Municipal 
Corporation 

Population Quantity of Solid waste 
Generated MT/D 

6 Pune 4000000 1000 

7 Pimpri 
Chinchwad 

1200000 440 

8 Nasik 1077236 230 

9 Solapur 879000 300 

10 Malegoan 409109 125 

11 Jalgoan 552827 110 

12 Dhule 341662 70 

13 Ahemdnagar 350000 76 

14 Kolhapur 484101 165 

15 Sangli Miraj Kupwad 436639 170 

16 Nagpur 2500000 770 

17 Aurangabad 1000000 300 

18 Nanded Waghala 430598 149 

19 Amravati 650000 150 

20 Bhiwandi- Nijampur 598000 284 

21 Akola 450000 150 

22 Mira- Bhayyander 826691 450 
Source: MPCB 

Note: - MT/Day: Metric Tone per Day 

Quantity of solid waste generated in all Municipal councils in the state, tabulated region wise 
(MPCB regional offices) as below-  

    Status of Solid Waste Generation in Municipal Councils of Maharashtra 
(Status as on March-2008) 

Sr. 
No 

Name of 
Region 

Name of Municipal Councils Covered in 
the region 

Total 
Population 

Quantity of 
Solid Waste 
Generated 

MT/D 

1 Amaravati  Achalpur, Anjjangaon Surji, Chandur 
Rly.,Chikhaldara,Dhamangaon, Daryapur, 
Shenduraja Ghat, Warud, Morshi, 
Chandur Bazar, Pusad, Digras, Darwha, 
Wani, Yavatmal, Pandharka wada, 
Umarkhed, Ghatanji, Buldana, Mehekar, 
Chikhali, Deulgaon Raja, Sindakhed Raja, 
Lonar, Malkapur, Nandura, Jalgaon – 
Jamod, Khamgaon, Shegaon, Washim, 
Risod, Karanja, Mangrulpir, Akot, 

1588815 

 

397.55 
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Sr. 
No 

Name of 
Region 

Name of Municipal Councils Covered in 
the region 

Total 
Population 

Quantity of 
Solid Waste 
Generated 

MT/D 

Telhara, Balapur, Patur, Murtizapur 

2 Aurangabad  Gangapur, Vaijapur, Paithan, Kannad, 
Sillod, Khultabad, Chhawani Cant.Board, 
Jalna, Partur, Ambad, Bhokardan, Beed, 
Ambajogai, Majalgaon, Dharur, Georai, 
Kandhar, Hadgaon, Loha, Kinwat, 
Dharamabad, Umeri, Degloor, 
Kundalwadi,Biloli,Mudkhed,Mukhed, 
Latur,Ausa,Ahmedpur,Udgir,Nilanga, 
Murum,Kallam,Omerga,Naldurg,Tuljapu,
Osmanabad,Paranda,Bhoom,Purna,Pathri,
Jintur,Selu,Gangakhed,Manwat,Parbhani,
ParliVajinath,Sonpeth,Hingoli, 
Basmathnagar, Kalamnuri 

2506272 

 

580.2 

3 Kalyan  Ambernath, Kulgaon Badlapur 306000 
 

127 

4 Kolhapur  Ichalkaranji, Kurundwad, Kagal, 
Gadhinglaj, Murgud, Malkapur, Panhala 

Vadgaon, Jaysingpur, Islampur, Ashta 
Vita, Tasgaon, Ratnagiri, Rajapur, 
Chiplun, Khed, Dapoli, Malvan, Vengurla 
Sawantwadi, Kankavali 

803533 
 

196.3 

5 Nagpur  Wardha, Hinganghat, Pulgaon, Deoli, 
Sindhi,Arvi,Umrer,Ramtek,Kamthee, 
Narkhed, Katol, Kalmeshwar, Khapa, 
Mowad,Mohpa,Saoner,Gondia,Tirora, 
Pouni,Tumsar,Bhandara,Ballarpur, 
Chandrapur,Rajura,Mul,Brahmapuri, 
Bhadravati,Varora,Gadchiroli,Wadsa 

1444918 

 

479.8 

6 Nashik  Satana, Nandgaon, Sinnar, Bhagur, 
Trimbak, Yeola, Manmad, Lgatpuri, 
Devolali Cant. Board, Yawal, Bhusawal, 
Amalner, Chalisgaon, Savada, Chopda, 
Parola, Pachora Faizapur, Raver, Erandol, 
Dharangaon, Jammner, Pathardi, Devalali 
Prawara, Shrirampur, Rahuri, Kopergaon, 
Shirdi, Rahata, Shrigonda, Sangamner, 
Bhingar Cant. Board, Shirpur,Dondaicha, 
Nandurbar, Shahada, Navapur, Taloda 

1816682 

 

 

 

383.24 

7 Navi 
Mumbai  

Uran  25000 8 
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Sr. 
No 

Name of 
Region 

Name of Municipal Councils Covered in 
the region 

Total 
Population 

Quantity of 
Solid Waste 
Generated 

MT/D 

8 Pune  Indapur, Daund, Shirur, Bhor, Jejuri, 
Saswad Cant. Board, Baramati, Lonavala, 
Talegaon, Junnar*,Alandi,Khadaki cant. 
Board,Pune Cant. Board,Dehu- Road 
Cant. Board,Satara, Karad, Wai, 
Mahableshwar, Panchagani,Rahimatpur, 
Phaltan,Mhasawad,Pandharpur,Maindargi,
Kurduwadi,Sangola,Barshi,Mangalwedha,
Akkalkot,Dudhani, Karmala 

1159079 

 

259.2 

9 Raigad  Khopoli, Panvel, Pen, Karjat, Matheran, 
Mahad,Shriwardhan,Roha,Murud-Janjira, 
Alibag 

323983 

 

77 

10 Thane  Dahanu, Jawahar, Palghar, Manikpur-
Navghar,Vasai,Virar, Nallasopar 

578124 
 

219 

Source: MPCB 

Note: - MT/Day: Metric Tone per Day 

Issues:  
  With rising urbanization and change in lifestyle and food habits, the amount of municipal 
solid waste has been increasing rapidly and its composition is also changing. With rapid 
migration of rural masses to urban areas, particularly in metro cities, MSW is being produced at 
an ever - increasing rate. The increasing population directly influences the municipal solid waste 
generated in the surrounding areas. Again industrialization affects level of urbanization and 
increases population levels there by increasing the overall waste generated.  

Composition of MSW in a Typical Indian City 
 The general composition of solid waste being generated from the cities of India is 40% 

Food & Garden waste, 5% glass & Ceramics , 3% Metal, 15% inert, 4% Plastic/ Rubber, 6 % 
Textile, 27 % Paper. 
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Important issues related with MSW generation are- 

1) Non-point source: 
There are different sources which generate the Municipal solid waste in large quantities 

which is difficult to manage. Any place where human activity is involved finds solid waste. 
Waste is generated in the form of vegetable remaining & food waste, used plastic bags, plastic 
containers/ bottles, from residential area. During celebration of different festivals & events, such 
waste is generated in significant quantity adding another pollutant- thermocol in it. It has created 
very serious problem of disposal because of its life span. Due to urbanization & population 
growth, many construction activities are seen in recent years resulting into creation of 
construction/ demolition wastes or debris. To give an example, if the external surface of a 
building of 20 floors is repaired, the waste generated would be nearly 200 truckloads. One can 
imagine how much construction debris is generated in recent years.  

Industries are one of the major sources of MSW generation, this sector generate wastes 
from activities like Raw material Packaging, transportation, final product packaging, indisposed 
defective product  etc. Workers working in such sectors also contribute to waste generation 
through office stationeries, paper, daily activates especially excreta and other liquid and solid 
waste from the community. Offices, Commercial Complex, Industries, Educational Institutes, 
Residential complexes generate overall wastes in remarkable quantities. 

2)    Attitude: 
People at large don’t care about waste and so never take efforts to dispose it properly. 

Waste generation is mostly related with attitude of society towards it. In developed countries 
people are aware about how to minimize generation of waste. Limited population makes it 
simple for them. In developing countries particularly with large population things become 
difficult. 

3) Impacts:  
 
 When the waste is dumped, because of its composition it does not decompose very 

quickly, making space unavailable for other waste. Given below are some examples to 
understand how much time it takes for various materials to decompose.  
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Type of litter Approximate time it takes to 
degenerate the litter 

Organic waste such as vegetable and fruit peels, 
leftover foodstuff, etc. a week or two 

Paper 10-30 days 

Cotton cloth 2-5 months 

Wood 10-15 years  

Woolen items 1 year 

Tin, aluminum, and other metal items such as 
cans 100-500 years  

Plastic bags One million years?  

Glass bottles Undetermined 

 

Unmanaged heaps of waste cause adverse impacts to the environment as well as human 
health. Waste is a serious health hazard and lead to the spread of infectious diseases. Unattended 
waste lying around attracts flies, rats, and other creatures that in turn spread disease. Air 
pollution is another factor to be considered. Normally it is the wet waste that decomposes and 
releases a bad odour. This leads to unhygienic conditions and thereby causes rise in the health 
problems. Other than this, co-disposal of industrial/ residential hazardous waste with municipal 
waste can expose people to chemical and radioactive hazards. Uncollected solid waste can also 
obstruct storm water runoff, resulting in the forming of stagnant water bodies that become the 
breeding ground for disease causing agents. Wastes dumped along roads, riverbanks, abandoned 
quarries, seas, and lakes results in the inevitable effect of contaminating water supplies as well 
as the whole aquatic chain. Animals grazing on dumps can pass on diseases via the food chain.  
 

4) Institutional mechanism: 
In developing countries where population is increasing & illiteracy is alarming, it is difficult 

to manage waste generation. Most of the manforce in the governing body is utilized in providing 
basic services like water, health etc. Waste management particularly generation becomes least 
priority issue. Unauthorized structures, small shops, construction activities, local markets 
generate huge solid waste. Local bodies most of the times does not have budgetary support to 
handle waste generation in better manner. Manforce dealing with waste generation is not 
equipped enough. Trained, motivated working staff always contributes better in minimizing 
waste generation. 

 Area of jurisdiction becomes important when many governing agencies are associated 
with development works. Responsibility of waste generated during this development works is 
always an issue. Solid waste Management in areas outside Municipal Corporation Limit is also 
an issue of contention. 
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Law provisions: 
1) Municipal Solid Waste (Management & Handling) Rule, 2000: 
The Ministry of Environment and Forest has notified the Municipal Solid Waste 

(Management & Handling) Rule, 2000 under the Environment (Protection) Act, 1986 to manage 
the Municipal Solid Waste (MSW) generated in the country. According to this rule there is 
specific provision for Collection, Segregation, Storage, Transportation processing and Disposal 
of MSW & it apply to all Municipal authorities. Under the Management of Municipal Solid 
Waste section, it is stated that any municipal solid waste generated in a city or town, should be 
managed & handled in accordance with the compliance criteria and the procedure laid down in 
Schedule-II of the rule.   

Being urbanized and industrial state, Government of Maharashtra made important 
law provisions to handle waste generation. 

 
2) Maharashtra Non-Biodegradable Garbage (Control) Act 2006: 
 The State government has legislated special enactment entitled Maharashtra non-

biodegradable garbage (control) act 2006 to regulate the non-biodegradable Municipal solid 
waste generated in the urban areas. As per Maharashtra Municipal Solid Waste Rules 2006, 
notified under this act; No person, by himself or through another shall knowingly or otherwise 
throw/ cause to thrown any non-biodegradable garbage, Construction debris or any 
biodegradable garbage in any drain, ventilation shaft, pipe & fittings, sewage lines, natural or 
manmade lake, wetlands; Which may likely to -  injure the drainage & sewage system, interfere 
with the free flow or affect the treatment & disposal of drain & sewage contents, be dangerous 
or cause a nuisance or be prejudicial to public health and damage the lake, river water & 
wetland. Also No person shall knowingly or otherwise, place or permit to place any 
biodegradable or non-biodegradable garbage in any public place or open to public view. 

 The act also states that, it shall be the duty of the owners and occupiers of every land 
and building to store and segregate the waste generated by them into a minimum of two 
receptacles one for biodegradable waste and one for non-biodegradable waste.  

 

3) Maharashtra Plastic Carry Bags (Manufacture and Usage) Rules 2006: 
To minimize the environment and health impact of plastic waste State government issued 

Maharashtra plastic Carry Bags (Manufacture and Usage) Rules 2006 under Maharashtra Non-
biodegradable Garbage Control Act 2006. To control plastic waste generation, manufacturing 
(and stocking, distributing or selling) plastic carry bags made of virgin or recycled plastic of 
thickness less than 50 micron and of the size 8 x 12 inches are banned in the State.  

 

Municipal Solid Waste (MSW) collection: 
  Collection is the component of waste management which comprises lifting and removal / 
passage of a waste material from the source of production to either the point of treatment or final 
disposal. Collection of generated solid waste is the crucial part in MSW management. Efficiency 
in collecting solid waste & segregating it decides how well solid waste is managed. Collection 
includes not only the gathering of solid waste, but also the transport of these materials, after 
collection, to the location where the collection vehicle is emptied. This location may be a 
material processing facility, a transfer station or a landfill disposal site.  

 Now a days it is one of the most important issue in municipal administration, particularly 
in metro cities. Huge generation of MSW is one of the reasons behind the administrative 
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difficulty. As per the Maharashtra pollution Control Board (MPCB) report, estimate total solid 
waste generated in 22 Municipal Corporations is 13889 MT/D & solid waste generated in 231 
Municipal Councils is 2727.29 MT/D. so one can imagine the task of collecting the generated 
municipal solid waste. Major part of this MSW is Non point source, so collecting it becomes 
difficult. According to State of Environment Report, 2009 about 90 per cent of the municipal 
solid waste generated in Mumbai and Chennai is being collected. However, in Delhi there is no 
adequate system of collection as only 77 per cent of the municipal solid waste generated is 
collected. 

Collection of MSW broadly involves following functional elements- 
Stage I: Collection from Non point Source:  

This stage includes door-to-door collection of waste. Most collection is done by garbage 
collectors who are employees or firms under contract to the government. Garbage collectors 
employed by local governing bodies manually collect the waste generated at the household level 
and dump it in the community bins at specified street corners. Municipality is not responsible for 
door to door collection of waste from houses, offices, small shops and small markets. Here 
people are required to deposit their wastes in communal containers/ community bins (stationary 
or haul types), from which it is collected by municipal crew. The vehicle used in this stage for 
collection, is small and simple & varies from place to place. It may be two-wheeled cart pulled 
by an individual or bell ringing vehicles (ghanta gadi).  

Stage II: Collection from Point Source:  
Waste collected from non point source is deposited to definite point sources namely 

communal bins. Communal bins are placed near markets, in apartment complexes, and in other 
appropriate locations. Shopping complex, hotels, public places like gardens, religious places are 
other definite point sources. Vehicles collects large amount of waste from these point sources 
and then transport it to transfer stations and disposal sites. Manually or mechanically loaded 
compactors are often used in this stage. Placing communal bins at appropriate locations for 
deposit and storage of waste is important to manage waste properly. For better MSW 
management garbage should be lifted frequently from these point sources. Frequency in lifting 
garbage from these points really matters otherwise garbage pile up & create other problems. It is 
challenging task particularly in metros. In Mumbai 983 Municipal and Private Vehicles are used 
for collection of waste making 1396 number of trips each day.(2009,BMC website ) 

Stage III: Transportation to Disposal sites:  
Transfer refers to the movement of waste or materials from collection points to disposal 

sites. Transportation of waste from collection point to disposal sites is carried out by using 
different types of vehicles depending on the distances to be covered by them. Larger vehicles 
carry the waste from the collection points to the disposal sites. Comparatively small vehicles 
discharge waste at transfer stations where the wastes are loaded into larger vehicles for 
transportation to the disposal sites. In metro cities transfer stations are located at different places 
to support intermediate transfer of waste from the surrounding areas upto the dumping grounds. 
Transfer stations are centralized facilities where waste is unloaded from smaller collection 
vehicles and re-loaded into larger vehicles (including in some instances barges or railroads) for 
transport to a disposal or processing site. The transportation of garbage from the transfer stations 
is done generally using Trailers and Bulk Refuse Carriers. In large cities, open flatbed trucks, 
covered trucks, and some compactors are in use, whereas in smaller cities tractor-trailers, 
tricycles and animal carts are common. Study shows that in metros like Mumbai, around 60 per 
cent of waste is transported through stationary compactors, mobile compactors and closed 
tempos; 10 per cent is through partially open dumpers whereas 20 per cent is through tarpaulin-
covered vehicles, which includes silt and debris.  
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  Collection & transportation of MSW can be schematically shown as- 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

Issues: 

 Segregation of waste:  
The waste dumped in community bins is a mixed type of waste, i.e. all types of waste 

biodegradable, recyclable, inert & non- biodegradable waste is found in one bin, which become 
very hard to manage. Following table shows Varity of waste material generally found in a 
dustbin. 

Classification of Wastes 

Biodegradable Wastes Non-Biodegradable Wastes 
Organic Waste Recyclable Waste Others (Inorganic 

/Hazardous Waste) 
• Used Tea Leaves/ powder • Rubber • Some medicines 

• Egg Shells • Shampoo bottles • Paints 

• Kitchen waste • Glass • Fluorescent tubes 

• Fruit peels • Wires • Spray cans 

• Meat • Metal/ Metal objects • Fertilizers and pesticide 
containers 

• Bones • Plastic • Batteries 

• Flowers • Rags • Shoe polish 

• House dust after cleaning • Leather  

• Fruit peels • Rexine  

• Garden Waste   

Paper (recyclable)   

Door-to-door collection 

Community bins  

Collection from Community bins (Carried out once in 24 hrs) requires manual & 
multiple handling of waste to dump into transportation vehicles. 

Transfer Station (TS) Disposal sites 

Disposal sites 
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People at large are not aware about segregation of waste. Different colour bins are promoted in 
some cities to segregate waste. But segregation at one point is not enough. It should be followed 
at all stages. If collected waste is well segregated, then it will be treated well in the end. 
Segregated recyclable waste, if reused, then quantity of waste can be reduced. 

Frequency & efficiency in waste collection 
In most of the cities, waste collection occurs as often as once per day.  But areas with a 

high density of small retail shops, slaughter houses, meat, fish and vegetable markets, hotels, 
restaurants & urban areas where storage space is limited, Community bins  regularly overflows 
due to heavy dumping of the waste. The frequency of collection and transportation of wastes is 
not satisfactory in those areas. There is lack of adequate number of containers on each street 
corner, at several places of densely populated street. The slum and pavement dwellers do not 
have access to proper services and hence dispose their waste in the public spaces like roads, 
drains or railway tracks. Hawkers contribute to littering of roads. Community bins are not 
properly placed or not at a point on the edge of a region which is easy to use & accessible to 
both generators and collection vehicles. Waste is dumped around the containers; the messier the 
site becomes, the fewer people attempt to approach the containers. Often, collection crews are 
not responsible for picking up waste that is not in the containers so the container site may remain 
messy and obstructed even after a new container is placed there. Many times types of containers 
used or which is provided by local body does not match with the transportation system of the 
local body. Due to this, manual handling of waste has to be done & then cost of the collection 
increases.  

Fund restriction- 
Financial constraint is the main cause of the failure of the Solid waste management. 

Metro cities like Mumbai, Delhi spend lots of money for solid waste management. MCGM have 
solid waste management Budget Estimates around 10479.3 Million Rupees (Year 2007-08). But 
all local bodies are not able to spend enough money on waste management. Due to resource 
crunch or inefficient infrastructure, not all of the waste gets collected and transported to the final 
dumpsites. 
The limited revenues earmarked for the municipalities make them ill-equipped to provide for 
high costs involved in the collection, storage, treatment, and proper disposal of MSW. As a 
result, a substantial part of the MSW generated remains unattended and grows in the heaps at 
poorly maintained collection centres.   

Manforce  
Solid waste management involves number of laborers in different stages, right from 

collection to disposal of waste. Those laborers are generally not fully trained about the proper 
procedure, information regarding equipments, use & maintenance of equipment. They are also 
unaware about the health hazards caused by unhygienic handling of waste. Lack of education 
and training severely limits collection and transfer services in the cities. The lack of coordination 
and overlapping of responsibility among agencies and different levels of local governing bodies 
involved in waste management also contribute to the problem. 

Equipments 
In most of the cities, the design, location and capacity of community bins is not 

appropriate both in terms of population they serve and quantity of waste generated in the area of 
their location. Further the provided bins are not in proper working condition. Damaged 
Community bins or open Community bins attract the stray animals in search of food, which 
result in the messy place around the bin & cause severe health hazards.  
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For waste-related equipment, daily or periodic cleaning or washing is highly recommended but 
in most of the cities there is no proper maintenance of equipment seen, including vehicles, 
containers, transfer points and tools. Equipments are in awful condition. Worker use the worn 
equipments, which are not periodically maintained & properly lubricated. The hi-tech equipment 
used for the waste related work is imported from other regions, so they can not be repaired or 
their parts are not available locally. 

Vehicles: 
Wrong vehicle selection, shortage of collection vehicles, inadequate transfer points and 

traffic congestion are factors affecting collection efficiency, resulting in low waste collection 
rates. Vehicles which are used for transportation are not designed as per requirement. In many 
urban centers, proper garages are not provided for the vehicles for protection from heat and rain. 
These vehicles are highly capital cost intensive and due to inadequate financial budget provision, 
older vehicles are deployed for Solid Waste transportation. This results in an uneconomic 
operation of the system. In most of the cities, maintenance facilities for these vehicles are 
inadequate, which adversely affect operational schedule of transport of waste. Traffic conditions 
are very congested during the daytime in cities. From many parts of the city, a waste collection 
truck can make only one journey to the disposal site in one shift. 

Impacts 
Direct handling of solid waste can result in various types of infectious and chronic 

diseases, with the waste workers and the rag pickers, being the most vulnerable. There are some 
occupational hazards associated with waste handling like Skin and blood infections resulting 
from direct contact with waste, and from infected wounds. Eye and respiratory infections 
resulting from exposure to infected dust. Cause infectious diseases that are transmitted by flies 
feeding on the waste & some chronic diseases like cancers resulting from exposure to dust and 
hazardous compounds. Some accidents like chemical burns also occur. The unhygienic use and 
disposal of plastics and its effects on human health has also become a matter of concern. 
Coloured plastics are harmful as their pigment contains heavy metals that are highly toxic. Some 
of the harmful metals found in plastics are copper, lead, chromium, cobalt, selenium, and 
cadmium. Stray animals eat vegetable, food material along with plastic carry bags, which are 
used for dumping. Through this heavy metals enters in food chain. Improper waste dumping also 
leads to Soil Pollution, Water Pollution, and contamination of foods. It also increases the 
Propagation of flies. 

Law provisions: 
1. Municipal Solid Waste (Management & Handling) Rule, 2000: 

There is special provision listed in MSW rule for collection of Municipal solid wastes as 
follow:   

1. Littering of municipal solid waste shall be prohibited in cities, town and in urban 
areas notified by the State Governments.  To prohibit littering and facilitate 
compliance, the following steps shall be taken by the Municipal Authority, namely:- 

(i) Organizing house-to-house collection of municipal solid wastes through any of 
the methods, like community bin collection (central bin), house-to-house 
collection, collection on regular pre-informed timings and scheduling by using 
bell ringing of musical vehicle (without exceeding permissible noise levels); 

(ii) Devising collection of waste from slums and squatter areas or localities 
including hotels, restaurants, office complexes and commercial areas; 
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(iii) Wastes from slaughter houses, meat and fish markets, fruits and vegetable 
markets, which are biodegradable in nature shall be managed to make use of 
such wastes; 

(iv) Bio-medical wastes and industrial wastes shall not be mixed with municipal 
solid wastes and such wastes shall follow the rules separately specified for the 
purpose; 

(v) Collected waste from residential and other areas shall be transferred to 
community bin by hand-driven containerized carts or other small vehicles; 

(vi) Horticultural and construction or demolition wastes or debris shall be separately 
collected and disposed off following proper norms.  Similarly, wastes generated 
at dairies shall be regulated in accordance with the State laws; 

(vii) Waste (garbage, dry leaves) shall not be burnt; 

(viii) Stray animals shall not be allowed to move around waste storage facilities or at 
any other place in the city or town and shall be managed in accordance with the 
State laws. 

2. The Municipal authority shall notify waste collection schedule and the likely method 
to be adopted for public benefit in a city or town 

3. It shall be the responsibility of generator of waste to avoid littering and ensure 
delivery of wastes in accordance with the collection and segregation system to be 
notified by the municipal authority as per para 1(2) of the Schedule. 

Segregation of Municipal Solid Wastes 
In order to encourage the citizens, municipal authority shall organize awareness 

programmes for segregation of wastes and shall promote recycling or reuse of segregated 
materials.  The municipal authority shall undertake phased programme to ensure community 
participation in waste segregation. For this purpose, regular meetings at quarterly intervals shall 
be arranged by the municipal authorities with representatives of local resident welfare 
associations and non-governmental organizations. 

Storage of Municipal Solid Wastes 
Municipal authorities shall establish and maintain storage facilities in such a manner as they do 
not create unhygienic and unsanitary conditions around it.  Following criteria shall be taken into 
account while establishing and maintaining storage facilities, namely:- 

2. Storage facilities shall be created and established by taking into account quantities of 
waste generation in a given area and the population densities.  A storage facility shall be 
so placed that it is accessible to users. 

3. Storage facilities to be set up by municipal authorities or any other agency shall be so 
designated that wastes stored are not exposed to open atmosphere and shall be 
aesthetically acceptable and user-friendly; 

4. Storage facilities or 'bins' shall have 'easy to operate' design for handling, transfer and 
transportation of waste. Bins for storage of bio-degradable wastes shall be painted green, 
those for storage of recyclable wastes shall be painted white and those for storage of 
other wastes shall be painted black; 

5. Manual handling of waste shall be prohibited.   If unavoidable due to constraints, manual 
handling shall be carried out under proper precaution with due care for safety of workers. 
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Transportation of Municipal Solid Wastes 
Vehicles used for transportation of wastes shall be covered.  Waste should not be visible to 
public, nor exposed to open environment preventing their scattering.  The following criteria 
shall be met, namely:- 

(i) The storage facilities set up by municipal authorities shall be daily attended for clearing 
of wastes.  The bins or containers wherever placed shall be cleaned before they start 
overflowing; 

(ii) Transportation vehicles shall be so designed that multiple handling of wastes, prior to 
final disposal, is avoided. 

 

2. Maharashtra Non-Biodegradable Garbage (Control) Act 2006: 
According to this Act, it shall be the duty of the local authority to place or provide a proper & 

convenient place to public receptacles, depots for temporary deposit or collection of non-
biodegradable garbage. Providing separate dustbins for temporary deposit non-biodegradable 
garbage other than those kept & maintained for biodegradable garbage is also a part of the duty. 
System for removal of contents of receptacles, depots shall be established. Arrangement for 
recycling of the collected non-biodegradable garbage shall be made.        
It shall be the duty of owners and occupiers of every land and building to collect the non-
biodegradable garbage & deposit in garbage receptacle, depots or provide place for temporary 
deposits or collection of non-biodegradable garbage from their respective land. They shall 
provide separate garbage receptacles, other than those kept & maintained for deposit of bio-
degradable garbage, of the type & in the manner specified by the local authority for collection 
therein of all the non-biodegradable waste from respective land & building and keep such 
receptacles or dustbins in good condition & repair.           

Disposal of Municipal Solid Waste 
Of all functional elements involved in Solid waste management, Disposal is the most 

important element as it includes planning, administrative set up, finance, technology support & 
their interdisciplinary relationships. 

Disposal is referred to the ‘different treatments which are given to the waste for avoiding 
environmental & health hazards’. Success of Solid Waste Management System is directly 
related to Disposal efficiency. It is decided upon how much of the total dumped waste is finally 
disposed properly.  To dispose waste in efficient way technology knowledge, trained Manpower, 
appropriate infrastructure & availability of land is required.  

For disposal of solid waste commonly used methods are open dumps, landfills, sanitary 
landfills, and incineration plants. One of the important methods of waste treatment is 
composting. Selection of proper disposal method is necessary & primarily it depends on the 
‘quantity of MSW generated & type of waste to be disposed’. There is, however, no single 
technique which is suitable in all situations.  

Quantity of disposal 
Urbanization is now becoming a global phenomenon. Rapid urbanization and 

uncontrolled growth rate of population accelerate the generation of municipal solid waste. The 
increasing population directly influences the Municipal Solid waste generated around the 
surrounding areas. The socio-economic profile of the population, the consumption patterns 
govern the characteristics of the waste generated. The industrialization not only influences the 
quantity of waste but also affects level of urbanization & increases population levels which 
results in increase in the overall waste generated.  
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The composition of MSW is related primarily to the standard of living and dietary habits 
of the population. The composition of waste is also time variant. In addition to the qualitative 
difference, the quantum of generated garbage shows wide variation too. Some decades ago the 
waste was mainly contributed by biodegradable contents. So the simple open dump / disposal 
did not harm the situation but the present trend indicates that the plastics & other non-
biodegradable content in solid waste is on rise, while the organic content (biodegradable) is 
comparatively low. The Municipal solid waste is a mixture of vegetables and non vegetable 
wastes in cooked and uncooked stages, leftovers, packaging materials, papers, plastics, rags and 
other fabrics, dust, ash and a variety of combustible and non - combustible matter. The waste 
characteristics have changed due to urbanization, increased commercialization and standard of 
living. People are consuming more than their “basic needs”, and the list of “wants in life” is 
endless.  

With the following data, one can imagine that a huge task have to be accomplished. 
Metro cities like Mumbai, Pune etc are severely facing the problems related to disposal of waste.  

Quantity of solid waste disposed in all Municipal corporations in the state is as bellow- 
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Status of Solid Waste Disposal in Municipal Corporations of Maharashtra (as on March-2008)  

Sr. 
No 

Name of the 
Municipal 

Corporation 

Population Qty. of Solid 
waste disposed 

MT/D 

Mode of Solid waste 
Disposal 

1 Mumbai 11914393 7000 Composting 

2 Thane 1600000 600 Landfill 

3 Kalyan 
Dombivali 

1400000 550 Dumping  

4 Ulhasnagar 473000 300 Landfill 

5 Navi-
Mumbai 

1043882 500 Sanitary landfill 

6 Pune 4000000 1000 Segregation and Composting 

7 Pimpri 
Chinchwad 

1200000 440 Composting & landfill 

8 Nasik 1077236 230 Dumping Ground 

9 Solapur 879000 300 Dumping, where 
Composting process is done 
naturally 

10 Malegoan 409109 125 Dumping Ground 

11 Jalgoan 552827 110 Dumping Ground 

12 Dhule 341662 70 Dumping Ground 

13 Ahemdnagar 350000 76 Partially Composting & 
dumping 

14 Kolhapur 484101 165 By sale as mannure 

15 Sangli Miraj 
Kupwad 

436639 170 By sale as mannure 

16 Nagpur 2500000 770 Landfill 

17 Aurangabad 1000000 300 Dumping  

18 Nanded 
Waghala 

430598 149 Dumping  

19 Amravati 650000 150 Land filling/ Dumping 

20 Bhiwandi- 
Nijampur 

598000 284 Dumping  

21 Akola 450000 150 Dumping in their own area 

22 Mira- 
Bhayyander 

826691 450 Land fill 

Source: MPCB 

Note:- MT/Day : Metric Tone per Day 
 



 19

Quantity of solid waste disposed in all Municipal councils in the state tabulated region wise 
(MPCB regional offices) as bellow- (as on March-2008)  

Sr. 
No 

Name of 
Region 

Name of Municipal Councils 
Covered in the region 

Total 
Population 

Qty. of 
Solid Waste 
disposed 
MT/D 

Mode of 
Solid waste 
Disposal 

1 Amaravati 
Region 

Achalpur, Anjjangaon Surji, 
ChandurRly., Chikhaldara, 
Dhamangaon, Daryapur, 
Shenduraja Ghat, Warud, 
Morshi, Chandur Bazar, Pusad, 
Digras, Darwha, Wani, 
Yavatmal, Pandharka wada, 
Umarkhed, Ghatanji, Buldana, 
Mehekar, Chikhali, Deulgaon 
Raja, Sindakhed Raja, Lonar, 
Malkapur ,Nandura, Jalgaon – 
Jamod, Khamgaon, Shegaon, 
Washim, Risod, Karanja, 
Mangrulpir, Akot, Telhara, 
Balapur, Patur, Murtizapur 

1588815 

 

397.55 Dumping 
ground 

2 Aurangaba
d Region 

Gangapur, Vaijapur, Paithan, 
Kannad, Sillod, Khultabad, 
Chhawani Cant.Board, Jalna, 
Partur, Ambad, Bhokardan, 
Beed, Ambajogai, Majalgaon, 
Dharur, Georai, Kandhar, 
Hadgaon, Loha, Kinwat, 
Dharamabad, Umeri, Degloor, 
Kundalwadi, Biloli, Mudkhed, 
Mukhed, Latur, Ausa, 
Ahmedpur,Udgir,Nilanga, 
Murum,Kallam,Omerga, 
Naldurg, Tuljapu, Osmanabad, 
Paranda, Bhoom, Purna, 
Pathri,Jintur,Selu,Gangakhed,
Manwat,Parbhani, 
ParliVajinath, Sonpeth, 
Hingoli, Basmathnagar, 
Kalamnuri 

2506272 
 

580.2 Partially 
Vermi- 
Composting 
 

Land filling, 
 

Open 
dumping 

3 Kalyan 
Region 

Ambernath, Kulgaon Badlapur 306000 

 

127 Vermi- 
Composting 
open dumping 

4 Kolhapur 
Region 

Ichalkaranji, Kurundwad, 
Kagal, Gadhinglaj, Murgud, 
Malkapur, PanhalaVadgaon, 
Jaysingpur, Islampur, 
Ashta,Vita, Tasgaon, 

803533 
 

196.3 Composting,  
open dumping 
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Sr. 
No 

Name of 
Region 

Name of Municipal Councils 
Covered in the region 

Total 
Population 

Qty. of 
Solid Waste 
disposed 
MT/D 

Mode of 
Solid waste 
Disposal 

Ratnagiri, Rajapur, Chiplun, 
Khed, Dapoli, Malvan, 
Vengurla, Sawantwadi, 
Kankavali 

5 Nagpur 
Region 

Wardha, Hinganghat, Pulgaon, 
Deoli, Sindhi, Arvi, Umrer, 
Ramtek,Kamthee, Narkhed, 
Katol, Kalmeshwar, Khapa, 
Mowad, Mohpa, Saoner, 
Gondia,Tirora,Pouni,Tumsar, 
Bhandara,Ballarpur, 
Chandrapur, Rajura,Mul, 
Brahmapuri, Bhadravati, 
Varora,Gadchiroli, Wadsa 

1444918 

 

479.8 Land filling  

 
 

Composting  

6 Nashik 
Region 

Satana, Nandgaon, Sinnar, 
Bhagur, Trimbak, Yeola, 
Manmad, Lgatpuri, Devolali 
Cant. Board, Yawal, 
Bhusawal, Amalner, 
Chalisgaon, Savada, Chopda, 
Parola, Pachora Faizapur, 
Raver, Erandol, Dharangaon, 
Jammner, Pathardi, Devalali 
Prawara, Shrirampur, Rahuri, 
Kopergaon, Shirdi, Rahata, 
Shrigonda, Sangamner, 
Bhingar Cant. Board, 
Shirpur,Dondaicha, 
Nandurbar, Shahada, Navapur, 
Taloda 

1816682 

 
 

 

383.24 Partial Land 
filling/ 
Composting, 
Open 
dumping 

7 Navi 
Mumbai 
Region 

Uran  25000 8 Open 
dumping 

8 Pune 
Region 

Indapur, Daund, Shirur, Bhor, 
Jejuri, Saswad Cant. Board, 
Baramati, Lonavala, Talegaon, 
Junnar*,Alandi,Khadaki cant. 
Board,Pune Cant. Board,Dehu- 
Road Cant. Board,Satara, 
Karad, Wai, Mahableshwar, 
Panchagani, Rahimatpur, 
Phaltan, Mhasawad, 
Pandharpur, Maindargi, 
Kurduwadi,Sangola,Barshi, 
Mangalwedha,Akkalkot, 

1159079 
 

259.2 Open 
dumping, 
Landfilling 
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Sr. 
No 

Name of 
Region 

Name of Municipal Councils 
Covered in the region 

Total 
Population 

Qty. of 
Solid Waste 
disposed 
MT/D 

Mode of 
Solid waste 
Disposal 

Dudhani, Karmala 

9 Raigad 
Region 

Khopoli, Panvel, Pen, Karjat, 
Matheran, Mahad, 
Shriwardhan, Roha,Murud-
Janjira, Alibag 

323983 
 

77 Open 
dumping, land 
filling, 
Composting  

10 Thane 
Region 

Dahanu, Jawahar, Palghar, 
Manikpur Navghar, 
Vasai,Virar, Nallasopar 

578124 
 

219 Open 
dumping 

Source: MPCB 

Note: - MT/Day : Metric Tone per Day 

 

Disposal methods 
 Improper and unscientific techniques adopted for MSW disposal are economically non - 

viable and socially unacceptable, due to this selection of proper disposal method is necessary. 
Quantity and characteristics of the MSW are two major factors, which are to be considered as 
the basis for the design of efficient, cost effective and environmentally compatible disposal 
method. One can choose the appropriate disposal method which is generally categorized as 
follows: 

For large Scale disposal: 
1. Open dumps  

The cheapest and the oldest easy method of MSW disposal is 'open dumping' where the 
waste is dumped in low - lying areas on the city outskirts and leveled by bull - dozers from time 
to time. Open dumping is not a scientific way of waste disposal. Open dumps refer an uncovered 
site used for disposal of waste without environmental controls. The waste is untreated, 
uncovered, and not segregated. In spite of its simplicity in execution, the financial involvement 
for this traditional method of waste management has been quite high particularly for the big 
metropolis. Uncontrolled, open dumps are not a sound practice. Open dumps are exposed to flies 
and rodents. It also generates foul smell and unsightly appearance. Loose waste is dispersed by 
the action of wind. Drainage from dumps contributes to pollution of surface and ground water 
and also the rainwater run-off from these dumps contaminates nearby land and water thereby 
spreading disease. A WHO Expert Committee (1967) condemned dumping as “a most 
unsanitary method that creates public health hazards, a nuisance, and severe pollution of the 
environment. Dumping should be outlawed and replaced by sound procedures”. 

2. Landfill  
Disposing of waste in a landfill involves burying the waste, and this remains a common 

practice in most countries. Landfills are generally located in urban areas where a large amount of 
waste is generated and has to be dumped in a common place. The equipment required to operate 
is relatively inexpensive and can be used for other municipal operations as well. Serious threat 
to community health represented by open dumping or burning is avoided in this method. 
Landfills are often established in abandoned or unused quarries, mining voids or borrow pits. 
Unlike an open dump, it is a pit that is dug in the ground. The waste is dumped and the pit is 
covered at the dumping ground with debris/ soil and spread evenly in layers. At the end of each 
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day, a layer of soil is scattered on top of it and some mechanism, usually an earthmoving 
equipment is used to compress the garbage, which now forms a cell. Thus, every day, garbage is 
dumped and becomes a cell. The organic waste undergoes natural decomposition and generates a 
fluid, which is known a leachate, and is very harmful to the ecosystem. After the landfill is full, 
the area is covered with a thick layer of mud and the site can thereafter be developed as a 
parking lot or a park. 

 Sanitary landfills 
An alternative to landfills or modern landfill which solves the problem of leaching to 

some extent is a sanitary landfill which is more hygienic and built in a methodical manner. 
Designed “landfill” means a waste disposal site for the deposit of residual solid waste in a 
facility designed with protective measures against pollution of ground water, surface water and 
air fugitive dust, wind-blown litter, bad odour, fire hazard, bird menace, pests or rodents, 
greenhouse gas (Methane) emissions, slope instability and erosion. These are lined with 
materials that are impermeable such as plastics and clay, and are also built over impermeable 
soil. Deposited waste is normally compacted to increase its density and stability, and covered to 
prevent attracting vermin (such as mice or rats). Many landfills also have landfill gas extraction 
systems installed to extract the landfill gas. Gas is pumped out of the landfill using perforated 
pipes and flared off or burnt in a gas engine to generate electricity. Fully operated landfills may 
even enhance property values. Constructing sanitary landfills is very costly and they are having 
their own problems. 

A properly-designed and well-managed landfill can be a hygienic and relatively 
inexpensive method of disposing of waste materials. Older, poorly-designed or poorly-managed 
landfills can create a number of adverse environmental impacts such as wind-blown litter, 
attraction of vermin, and generation of liquid leachate. Another common byproduct of landfills 
is gas (mostly composed of methane and carbon dioxide), which is produced as organic waste 
breaks down anaerobically. This gas can create odor problems, kill surface vegetation, and 
mainly is a greenhouse gas. 

By and large, crude dumping of waste is done in the most of the cities without following the 
principles of sanitary landfilling. As negligible segregation of waste at source takes place, all 
waste including hospital infectious waste generally finds its way to the disposal site. Quite often 
industrial hazardous waste is also deposited at dump sites meant for domestic waste. The waste 
deposited at the dump site is generally neither spread nor compacted on a regular basis. It is also 
not covered with inert material. Thus, very unhygienic conditions prevail on the dump sites. 
Improperly managed and designed landfills attract all types of insects and rodents that spread 
disease.  The workers handling waste do so in highly unhygienic and unhealthy conditions. 
Sanitary landfills are not properly practiced and waste is dumped unattended in open sites, 
resulting in several hazards. In many sites Compaction is not carried out and earth cover is not 
provided. Leachate if not treated properly it penetrates the soil and, if not prevented, pollutes the 
ground water. Also, flies, mosquitoes and many other pests breed on the waste and unless 
properly maintained, the dumps are a public health hazard. Some authorities claim that often the 
plastic liner develops cracks as it reacts with various chemical solvents present in the waste. 
Unplanned land fill have caused an environmental disaster posing health hazards both to 
workers and to general population. The rate of decomposition in sanitary landfills is also 
extremely variable. This can be due to the fact that less oxygen is available as the garbage is 
compressed very tightly. It has also been observed that some biodegradable materials do not 
decompose in a landfill.  

3. Incineration  
The process of burning waste in large furnaces is known as incineration. Incineration is a 

disposal method that involves combustion of waste material. Incineration and other high 
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temperature waste treatment systems are sometimes described as "thermal treatment". 
Incineration is carried out both on a small scale by individuals and on a large scale by industry. 
It is used to dispose of solid, liquid and gaseous waste. Incineration facilities generally do not 
require as much area as landfills. Waste-to-energy or energy-from-waste is broad terms for 
facilities that burn waste in a furnace or boiler to generate heat, steam and/or electricity. At the 
end of the process all that is left behind is ash. This method produces heat that can be used as 
energy. Incinerators convert waste materials into heat, gas, steam, and ash. It is recognized as a 
practical method of disposing of certain hazardous waste materials (such as biological medical 
waste). 

Incineration of waste is a thermal process, which reduces the waste to 15-20 per cent. 
However, due to lower calorific value of waste, this process has not been fully exploited. 
Combustion in an incinerator is not always perfect and there have been concerns about micro-
pollutants in gaseous emissions from incinerator stacks. Particular concern has focused on some 
very persistent organics such as dioxins which may be created within the incinerator and which 
may have serious environmental consequences in the area immediately around the incinerator. 
Both the fly ash and the ash that is left in the furnace after burning have high concentrations of 
dangerous toxins such as dioxins and heavy metals. Disposing of this ash is a problem. The ash 
that is buried at the landfills leaches the area and cause severe contamination. Incineration is a 
controversial method of waste disposal, due to issues such as emission of gaseous pollutants. 
Improperly operated incineration plants cause air pollution. Burning garbage is not a clean 
process as it produces tones of toxic ash and pollutes the air and water. Cost of incinerator and 
additional investment on pollution control devices make the process capital - intensive. Under 
Indian conditions large scale incineration plants are economically non - viable in view of their 
capital - intensive character and the low calorific value of city garbage available. 

For Small Scale disposal: 
1. Composting 

Decomposition and stabilization of solid organic waste material has been taking place in 
nature ever since life appeared on this planet. Composting is the process of decomposition and 
stabilization of organic matter under controlled condition. Waste materials that are organic in 
nature, such as plant material, food scraps, and paper products, can be recycled using biological 
composting and digestion processes to decompose the organic matter. It is a biological process 
in which micro-organisms, mainly fungi and bacteria, convert degradable organic waste into 
humus like substance.  The resulting organic material is then recycled as mulch or compost for 
agricultural or landscaping purposes. In addition, waste gas from the process (such as methane) 
can be captured and used for generating electricity. The intention of biological processing in 
waste management is to control and accelerate the natural process of decomposition of organic 
matter. There is a large variety of composting and digestion methods and technologies varying 
in complexity from simple home compost heaps, to industrial-scale enclosed-vessel digestion of 
mixed domestic waste. Methods of biological decomposition are differentiated as being aerobic 
or anaerobic methods, though hybrids of the two methods also exist. 

Organic matter constitutes 35%–40% of the municipal solid waste generated in India. 
This waste can be recycled by the method of composting, one of the oldest forms of disposal. 
Apart from being clean, cheap, and safe, composting can significantly reduce the amount of 
disposable garbage. Each one MT of wet garbage can yield 200 to 300 kgs of organic fertilizer. 
It increases the soil’s ability to hold water and makes the soil easier to cultivate.  

Vermi-composting is very successful at community level but it is yet to develop at 
commercial scale. Manual composting is carried out in smaller urban centres. Although 
mechanical composting plants were set up in cities but presently, only few plants out of them 
continues to be in operation. The high cost of mechanical composting plants and the non - 
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utilization of by-products are among the factors which make the process an uneconomic 
proposition. The most critical link in the process of composting is the segregation operation. 
Hand sorting of garbage at the compost plant is expensive and unsanitary.  

Depending upon the availability of land and its topography, economic viability, Types of 
waste, quantity of waste and social conditions; one can choose any one or more or Combination 
of two of the said techniques for waste disposal 

MSW Disposal in Maharashtra 
In Maharashtra open dumping is most common waste disposal practice seen in most of 

the Corporations & Councils followed by the Landfill method.   

Disposal modes used in Municipal Corporations of Maharashtra 

Sr. No Mode/ Method 
of Disposal 

Name of Corporation No. of 
Corporation 

    

1 Open Dump Kalyan Dombivali, Solapur, Malegoan, 
Jalgoan, Dhule, Ahemdnagar (Partially), 
Aurangabad, Amravati (Partially), 
Bhiwandi- Nijampur, Akola 

8 & 2 (Partial)  

2 Landfill Thane, Ulhasnagar, Pimpri Chinchwad 
(Partially), Nagpur, Amravati 
(Partially), Mira- Bhayyander 

4 & 2 (Partial)  

3 Sanitary landfill Navi-Mumbai, Nasik (Partially), 1 & 1 (Partial)  

4 Incineration  0 

5 Composting Mumbai, Pune, Pimpri 

Chinchwad (Partially), Nasik (Partially), 
Ahemdnagar (Partially), Kolhapur, 
Sangli Miraj Kupwad 

4 & 3 (Partial)  

Source: MPCB 

Disposal modes used in Municipal Councils of Maharashtra 

Sr. 
No 

Mode/ Method 
of Disposal 

Name of Council No. of 
Council 

 

 
1 

 

 
Open Dump 

Achalpur, Anjjangaon Surji, Chandur 
Rly.,Chikhaldara, Dhamangaon, Daryapur,Shenduraja 
Ghat, Warud, Morshi, Chandur Bazar, Pusad, Digras, 
Darwha, Wani, Yavatmal, Pandharka wada, 
Umarkhed, Ghatanji, Buldana, Mehekar, Chikhali, 
Deulgaon Raja, Sindakhed Raja, Lonar, Malkapur, 
Nandura, Jalgaon – Jamod, Khamgaon, Shegaon, 
Washim, Risod, Karanja, Mangrulpir, Akot, Telhara, 
Balapur, Patur, Murtizapur, Gangapur (Partially), 
Vaijapur, Paithan (Partially), Kannad (Partially), Sillod 
(Partially), Chhawani Cant. Board, Jalna, Partur 
(Partially), Ambad (Partially), Bhokardan(Partially), 
Georai (Partially), Kandhar (Partially), Hadgaon, 
Dharamabad, Umeri, Degloor, Kundalwadi, Biloli, 
Mukhed, Ausa, Ambernath (Partially), Kulgaon 

129 & 10 
(Partially) 
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Sr. 
No 

Mode/ Method 
of Disposal 

Name of Council No. of 
Council 

Badlapur, Gadhinglaj, Murgud, Malkapur, Ratnagiri, 
Rajapur, Chiplun, Khed, Dapoli, Malvan, Sawantwadi, 
Kankavali, Satana, Nandgaon, Sinnar, Bhagur, 
Trimbak, Yeola, Manmad, Lgatpuri, Devolali Cant. 
Board, Yawal, Parola, Pachora Faizapur, Raver, 
Erandol, Dharangaon, Jammner, Pathardi, Devalali 
Prawara, Rahuri, Kopergaon, Shirdi, Rahata, 
Shrigonda, Bhingar Cant. Board, Shirpur, Nandurbar, 
Shahada, Taloda, Uran, Indapur, Daund, Shirur 
(Through local nalla meets to River Ghodnadi), Bhor, 
Jejuri, Saswad Cant. Board, Lonavala, Satara, Karad, 
Wai, Mahableshwar, Panchagani,Rahimatpur, Phaltan, 
Mhasawad, Pandharpur, Maindargi, Kurduwadi, 
Sangola, Barshi,Mangalwedha,Akkalkot,Dudhani, 
Karmala, Khopoli, Panvel, Pen, Roha, Murud-Janjira, 
Alibag, Dahanu, Jawahar, Palghar, Manikpur Navghar, 
Vasai,Virar, Nallasopar, Ichalkaranji 

2 Landfill Khultabad (Partially), Beed (Partially),  Ambajogai 
(Partially), Majalgaon (Partially), Dharur (Partially), 
Loha (Partially), Kinwat (Partially), Latur (Partially), 
Udgir (Partially), Nilanga (Partially), Kallam 
(Partially),Omerga (Partially), Naldurg (Partially), 
Tuljapur (Partially), Osmanabad (Partially),  

Paranda (Partially), Bhoom (Partially), Purna, Pathri, 
Jintur, Selu, Gangakhed, Manwat, Parbhani, Parli 
Vajinath,Sonpeth, Hingoli, Basmathnagar, Kalamnuri, 
Panhala (Partially),Vadgaon (Partially), Wardha 
(Partially), Hinganghat (Partially), Pulgaon (Partially), 
Deoli (Partially), Sindhi (Partially),Arvi (Partially), 
Ramtek, Kamthee, Narkhed, Katol, Kalmeshwar, 
Khapa, Mowad, Mohpa, Saoner, Tirora, Pouni, 
Tumsar,Bhandara, Ballarpur (unscientific manner), 
Chandrapur,Rajura,Mul,Brahmapuri, Bhadravati, 
Varora,Gadchiroli,Wadsa, Bhusawal (Partially), 
Amalner(Partially),  Chalisgaon (Partially), 
Savada(Partially), Dondaicha, Talegaon, Junnar*, 
Alandi,Khadaki cant. Board,Pune Cant. Board,Dehu- 
Road Cant. Board, Mahad,Shriwardhan, 

 

44 & 29 
(Partially) 

3 Sanitary 
landfill 

Chopda (Partially), 
 

1 
(Partially) 

4 Incineration  0 

5 Composting Gangapur (Partially), Paithan (Partially), Kannad 
(Partially), Sillod (Partially), Khultabad (Partially),  
Partur (Partially), Ambad (Partially),  Bhokardan 

17 & 40  
(Partially) 
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Sr. 
No 

Mode/ Method 
of Disposal 

Name of Council No. of 
Council 

(Partially), Beed (Partially), Ambajogai (Partially), 
Majalgaon (Partially), Dharur (Partially), Georai 
(Partially), Kandhar (Partially), Loha (Partially), 
Kinwat (Partially), Latur (Partially), Ahmedpur, Udgir 
(Partially), Nilanga (Partially), Murum, Kallam 
(Partially), Omerga (Partially), Naldurg (Partially), 
Tuljapur (Partially), Osmanabad (Partially), Paranda 
(Partially), Bhoom (Partially), Ambernath (Partially), 
Kurundwad, Kagal, Panhala (Partially), Vadgaon 
(Partially), Jaysingpur, Islampur, Ashta Vita, Tasgaon, 
Vengurla, Wardha (Partially), Hinganghat (Partially), 
Pulgaon (Partially), Deoli (Partially), Sindhi 
(Partially),Arvi (Partially), Umrer, Gondia, Bhusawal 
(Partially), Amalner(Partially),  Chalisgaon (Partially), 
Savada(Partially), Chopda (Partially), Shrirampur, 
Sangamner, Navapur, Baramati, Karjat, Matheran 
 

Source: MPCB 

Issues 

Centralized Disposal 
Many local bodies adapt / achieve the decentralized collection technique by community 

bins. But there is total negligence about the disposal through decentralized units. Disposal is still 
carried out in centralized system. This is common scenario in metro cities of Maharashtra. Like 
in Mumbai, presently there are three dumping grounds viz Deonar, Mulund and Gorai. 

Deonar is the largest and the oldest dumping ground of Mumbai operating since 1927. 
Mulund dumping ground is operating since 1968 while Gorai is one of the smallest dumpsite of 
Mumbai Operating since 1972.  

Sr. 
No 

Location of 
Disposal Site 

Site Area 
(Ha) 

Area available 
for dumping 

Waste received 
(Tons/Day) 

1 Deonar 131.12 116 4,000 

2 Gorai 25.00 18.45 1,200  

3 Mulund 24.00 16.60 600 

4 Kanjur 141   Proposed site for MSW 
Processing and disposal 
for future. 

 Total 180.12 151.05  

 

Land requirement 
The main constraint for the effective implementation of MSW Rules & setting up of 

waste processing facility for local bodies is non-availability of suitable land. Ideally dumping 
sites should be located at where there is, usually, no human population or at a safe distance from 
all human settlement. But the increase in the population of the city has forced people to settle 
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near the dumping grounds. This leads to problems like people living in unhealthy conditions and 
protesting for the closure of the dumping grounds, as dumping causes health hazards for the 
people in the vicinity.  

Increasing population generates large amount of waste, which need the large patch of 
land for its proper disposal. But with increasing urbanization, land available for dumping and 
creation of landfill sites for disposal of waste is becoming difficult especially for metro cities. 
For example there are only 3 landfill sites in the Mumbai region, whose expected lifespan 
remains only 2-5 years. MCGM is going to find it difficult to locate new waste disposal sites in 
the near future to take care of present level of waste generations and that generated by the new 
population.  

It is desirable that adequate land be earmarked at the planning stage itself for solid waste 
disposal. Dumping site has the definite life span, so appropriate alternative should be envisaged 
at planning stage only 

Technology Selection & trained man-force 
Disposal is the final & most important step of the Solid waste management. The crucial 

aspect of this stage is the selection of proper disposal technology.  

The equipment and machinery used in the system are usually that which have been 
developed for general purpose or that which have been adopted from other industry. This results 
in over utilization of existing resources and lowering of the efficiency. Technology transfer in 
MSW is not as simple as it is in case of another sector.  Solid waste characteristics and local 
conditions in any country if is different from country from where developed technology is 
borrowed then implementation issues may arise. Use of indigenous technology & machinery on 
the basis of the analysis of garbage should be adopted & promoted.       

Quantity and characteristics of the waste are the major factors, which decide technology 
to be used for waste disposal. On the basis of the waste quantity, infrastructure requirement can 
be estimated. It is also necessary to carry out waste analysis frequently in order to assess the 
changes in waste characteristics due to ever-changing scenario. This data will also serve as a 
basis for up gradation or switching over to better disposal/treatment option. 

Availability of adequate trained man-force to implement the procedures of the adopted 
technology in a correct manner is another important aspect. Staff deployed by Local 
Administration to carry out waste disposal is most of the times not trained, motivated & 
efficient.  

Availability of Funds 
Shortage of funds is one main barrier for achieving a proper MSW Management. Due to 

this lack of efficiency is evident at all stages of SWM i.e. collection, transportation, treatment 
and disposal. Due to lack of funds local bodies fail to set up adequate number of composting or 
other disposal plants of different capacities which will reduce organic load to sanitary landfills 
and also the GHG emissions from landfills. Available funds are not utilized in efficient manner. 
More expenditure is incurred on waste collection & transportation than disposal. Funds must be 
allocated to analyze the collected waste, dominating area of particular waste type. According to 
type of waste & quantity of waste generated, if decentralized disposal facilities are provided, it 
will definitely reduce the burden on landfills as well as overall expenditure required. 

Law enforcement 
Solid Waste Management is a vital, ongoing and large public service system, Municipal 

agencies will have to plan and execute the system in keeping with the increasing urban areas and 
population. Community participation is essential for smooth and efficient operation of SWM 
system, which lack in current scenario.  
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The financial constraints, institutional problems within the departments, fragile links 
with other concerned agencies, lack of suitable staff, and other allied problems prevent the urban 
local bodies from delivering and maintaining an efficient waste management system. Some 
times provisions of the law are not implemented due to one or other reasons.  

 

Law Provision  

1. Municipal Solid Waste (Management & Handling) Rule, 2000: 
Processing of Municipal Solid Wastes 
Municipal authorities shall adopt suitable technology or combination of such technologies to 
make use of wastes so as to minimize burden on land fill.  Following criteria shall be adopted, 
namely:- 

(i) The biodegradable wastes shall be processed by compositing vermicomposting, 
anaerobic digestion or any other appropriate biological processing for stabilization of 
wastes.  It shall be ensured that compost or any other end product shall comply with 
standards as per Standards. 

(ii) Mixed waste containing recoverable resources shall follow the route of recycling.  
Incineration with or without energy recovery including pelletisation can also be used for 
processing wastes in specific cases.   Municipal authority or the operator of a facility 
wishing to use other state-of-the-art technologies shall approach the Central Pollution 
Control Board to get the standards laid down before applying for grant of authorisation. 

Disposal of Municipal Solid Wastes 
Land filling shall be restricted to non-biodegradable, inert waste and other waste that are not 
suitable either for recycling or for biological processing.  Land filling shall also be carried out 
for residues of waste processing facilities as well as pre-processing rejects from waste 
processing facilities.  Land filling of mixed waste shall be avoided unless the same is found 
unsuitable for waste processing.  Under unavoidable circumstances or till installation or alternate 
facilities, land filling shall be done following proper norms.   Landfill sites shall meet the 
specifications as per Standards. 

Specifications for Landfill Sites 
Site Selection 

1. In areas falling under the jurisdiction of 'Development Authorities, it shall be the 
responsibility of such Development Authorities to identify the landfill sites and hand over 
the sites to the concerned municipal authority for development, operation and maintenance.  
Elsewhere, this responsibility shall lie with the concerned municipal authority. 

2. Selection of land fill sites shall be based on examination of environmental issues.  The 
Department of Urban Development of the State or the Union Territory shall co-ordinate with 
the concerned organisations for obtaining the necessary approvals and clearances. 

3. The landfill site shall be planned and designed with proper documentation of a phased 
construction plan as well as a closure plan. 

4. The landfill sites shall be selected to make use of nearby wastes processing facility.  
Otherwise, wastes processing facility shall be planned as an integral part of the landfill site. 

5. The existing landfill sites which continue to be used for more than five years shall be 
improved in accordance of the specifications given in this Schedule. 
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6. Biomedical wastes shall be disposed off in accordance with the Bio-medical Wastes 
(Management and Handling) Rules, 1998 and hazardous wastes shall be managed in 
accordance with the Hazardous Wastes (Management and Handling Rules, 1989), as 
amended from time to time. 

7. The landfill site shall be large enough to last for 20-25 years. 
8. The landfill site shall be away from habitation clusters, forest areas, water bodies, 

monuments, National Parks, Wetlands and places of important cultural, historical or 
religious interest. 

9. A buffer zone of no-development shall be maintained around landfill site and shall be 
incorporated in the Town Planning Department's land use plans. 

10. Landfill site shall be away from airport including airbase.  Necessary approval for airport or 
airbase authorities prior to the setting up of the landfill site shall be obtained in cases where 
the site is to be located within 20 km of an airport or airbase. 

Facilities at the Site 
1. Land fill site shall be fenced or hedged and provided with proper gate to monitor incoming 

vehicles or other modes of transportation. 

2. The landfill site shall be well protected to prevent entry of unauthorized persons and stray 
animals. 

3. Approach and other internal roads for free movement of vehicles and other machinery shall 
exist at the landfill site. 

4. The land fill site shall have wastes inspection facility to monitor wastes brought in for 
landfill, office facility for record keeping and shelter for keeping equipment and machinery 
including pollution monitoring equipments. 

5. Provisions like weigh bridge to measure quantity of waste brought at landfill site, fire 
protection equipments and other facilities as may be required shall be provided. 

6. Utilities such as drinking water (preferably bathing facilities for workers) and lighting 
arrangements for easy landfill operations when carried out in night hours shall be provided. 

7. Safety provisions including health inspections of workers at landfill site shall be periodically 
made. 

Specification for land filling 
1. Waste subjected to land filling shall be compacted in thin layers using landfill compactors to 

achieve high density of the wastes.  In high rainfall areas where heavy compactors can not be 
used, alternative measures shall be adopted. 

2. Wastes shall be covered immediately or at the end of each working day with minimum 10cm 
of soil, inert debris or construction material till such time waste processing facilities for 
composting or recycling or energy recovery are set up as per Standards. 

3. Prior to the commencement of monsoon season, an intermediate cover of 40-65 cm thickness 
of soil shall be placed on the land-fill with proper compaction and grading to prevent 
infiltration during monsoon.  Proper drainage beams shall be constructed to divert run-off 
away from the active cell of the landfill. 

4. After completion of landfill, a final cover shall be designed to minimize infiltration and 
erosion.  The final cover shall meet the following specifications, namely:- 

(a) The final cover shall have a barrier soil layer comprising of 60 cms of clay or 
amended soil with permeability coefficient less that 1x10-7 cm/sec. 
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(b) On top of the barrier soil layer, there shall be a drainage layer of 15 cm. 
(c) On top of the drainage layer, there shall be a vegetative layer of 45 cm to support 

natural plant growth and to minimize erosion. 

Pollution prevention 
In order to prevent pollution problems from landfill operations, the following provisions shall be 
made, namely:- 

(a) Diversion of storm water drains to minimize leachate generation and prevent 
pollution of surface water and also for avoiding flooding and creation of marshy 
conditions; 

(b) Construction of a non-permeable lining system at the base and walls of waste 
disposal area.  For landfill receiving residues of waste processing facilities or 
mixed waste or waste having contamination of hazardous materials (such as 
aerosols, bleaches, polishes, batteries, waste oils, paint products and pesticides) 
minimum liner specifications shall be a composite barrier having 1.5 mm high 
density polyethylene (HDPE) geomembrane, or equivalent, overlying 90 cm of soil 
(clay or amended soil) having permeability coefficient not greater than 1x10-7 
cm/sec.  The highest level of water table shall be at least two meter below the base 
of clay or amended soil barrier layer; 

(c) Provisions for management of leachates collection and treatment shall be made.  
The treated leachates shall meet the standards specified in act.  

(d) Prevention of run-off from landfill area entering any stream, river, lake or pond. 

Water Quality Monitoring 
1. Before establishing any land fill site, baseline data of ground water quality in the area shall 

be collected and kept in record for future reference.  The ground water quality within 50 
meters of the periphery of landfill site shall be periodically monitored to ensure that the 
ground water is not contaminated beyond acceptable limit as decided by the Ground Water 
Board or the State Board or the Committee.  Such monitoring shall be carried out to cover 
different seasons in a year that is, summer, monsoon and post-monsoon period. 

2. Usage of ground water in and around land fill sites for any purpose (including drinking and 
irrigation) is to be considered after ensuring its quality.  The following specifications for 
drinking water quality shall apply for monitoring purposes, namely:- 

S.No. Parameters IS 10500:1991 Desirable limit 
(mg/l except fro pH) 

1 Arsenic  0.05 
2 Cadmium 0.01 
3 Chromium 0.05 
4 Copper 0.05 
5 Cyanide 0.05 
6 Lead 0.05 
7 Mercury 0.001 
8 Nickel --- 
9 Nitrate as NO3 45.0 

10 pH 6.5-8.5 
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S.No. Parameters IS 10500:1991 Desirable limit 
(mg/l except fro pH) 

11 Iron 0.3 
12 Total Hardness (as CaCO3) 300.0 
13 Chlorides 250 
14 Dissolved Solids 500 
15 Phenolic Compounds (as C6H5OH) 0.001 
16 Zinc 5.0 
17 Sulphate (as SO4) 200 

 

Ambient Air Quality Monitoring 
1. Installation of landfill gas control system including gas collection system shall be made at 

landfill site to minimize odour generation, prevent off-site migration of gases and to protect 
vegetation planted on the rehabilitated landfill surface. 

2. The concentration of methane gas generated at landfill site shall not exceed 25 percent of the 
lower explosive limit (LEL). 

3. The landfill gas from the collection facility at a landfill site shall be utilized for either direct 
thermal applications or power generation, as per viability.  Otherwise, landfill gas shall be 
burnt (flared) and shall not be allowed to directly escape to the atmosphere or for illegal 
tapping.   Passive venting shall be allowed if its utilization or flaring is not possible. 

4. Ambient air quality at the landfill site and at the vicinity shall be monitored to meet the 
following specified standards, namely:- 

S.No. Parameter Acceptable 

(i) Sulphur dioxide 120µg/m3 (24 hours) 

(ii) Suspended Particulate Matter 500µg/m3 (24 hours) 

(iii) Methane Not to exceed 25 per cent of the lower explosive limit 
(equivalent to 650 mg/m3) 

(iv) Ammonia daily average (sample 
duration 24 hrs) 

0.4 mg/m3 (400 µg/m3) 

(v) Carbon monoxide 1 hours average : 2 mg/m3 
8 hour average : 1 mg/m3 

5. The ambient air quality monitoring shall be carried out by the concerned authority as per the 
following schedule, namely:- 

(a) Six times in a year for cities having population of more than fifty lakhs; 
(b) Four times in a year for cities having population between ten and fifty lakhs; 
(c) Two times in a year for town or cities having population between one and ten lakhs. 

Plantation at Landfill Site 
1. A vegetative cover shall be provided over the complete site in accordance with the 

following specifications, namely:- 
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(a) Selection of locally adopted non-edible perennial plants that are resistant to drought 
and extreme temperature shall be allowed to grow; 

(b) The plants grown are such that their roots do not penetrate more than 30 cms.  This 
condition shall apply till the landfill is stabilised; 

(c) Selected plants shall have ability to thrive on low-nutrient soil with minimum 
nutrient addition; 

(d) Plantation to be made in sufficient density to minimize soil erosion. 

Closure of Landfill Site and Post-care 
1. The post closure care of land fill site shall be conducted for at least fifteen years and long 

term monitoring or care plan shall consist of the following, namely:- 

(a) Maintaining the integrity and effectiveness of final cover, making repairs and 
preventing run-on and run-off from eroding or otherwise damaging the final cover; 

(b) Monitoring leachate collection system in accordance with the requirement; 
(c) Monitoring of ground water in accordance with requirements and maintaining 

ground water quality; 
(d) Maintaining and operating the landfill gas collection system to meet the standards. 

2. Use of closed landfill sites after fifteen years of post-closure monitoring can be 
considered for human settlement or otherwise only after ensuring that gaseous and 
leachate analysis comply with the specified standards. 

Special provisions for hilly areas 
Cities and towns located on hills shall have location-specific methods evolved for final disposal 
of solid wastes by the municipal authority with the approval of the concerned State Board or the 
Committee.  The municipal authority shall set up processing facilities for utilization of 
biodegradable organic wastes.  The inert and non-biodegradable waste shall be used for building 
roads or filling-up of appropriate areas on hills.  Because of constraints in finding adequate land 
in hilly areas, wastes not suitable for road-laying or filling up shall be disposed of in specially 
designed landfills. 

Standards for Composting Treated Leachates and Incineration 

1. The waste processing or disposal facilities shall include composting, incineration, 
pelletisation, energy recovery or any other facility based on state-of-the-art technology duly 
approved by the Central Pollution Control Board. 

2. In case of engagement of private agency by the municipal authority, a specific agreement 
between the municipal authority and the private agency shall be made particularly, for 
supply of solid waste and other relevant terms and conditions. 

3. In order to prevent pollution problems from compost plant and other processing facilities, 
the following shall be complied with, namely:- 

(i) The incoming wastes at site shall be maintained prior to further processing.  To the 
extent possible, the waste storage area should be covered.  If, such storage is done in an 
open area, it shall be provided with impermeable base with facility for collection of 
leachate and surface water run-off into lined drains leading to a leachate treatment and 
disposal facility; 

(ii) Necessary precautions shall be taken to minimize nuisance of odour, flies, rodents, bird 
menace and fire hazard; 
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(iii)In case of breakdown or maintenance of plant, waste intake shall be stopped and 
arrangements be worked out for diversion of wastes to the landfill site; 

(iv) Pre-process and post-process rejects shall be removed from the processing facility or 
regular basis and shall not be allowed to pile at the site.  Recyclables shall be routed 
through appropriate vendors.  The non-recyclables shall be sent for well designed landfill 
site(s). 

(v) In case of compost plant, the windrow area shall be provided with impermeable base.  
Such a base shall be made of concrete or compacted clay, 50 cm thick, having 
permeability coefficient less than 10-7 cm/sec.  The base shall be provided with 1 to 2 per 
cent slope and circled by lined drains for collection of leachate or surface run-off; 

(vi)  Ambient air quality monitoring shall be regularly carried out particularly for checking 
odour nuisance at down wind direction on the boundary of processing plant. 

(vii) In order to ensure safe application of compost, the following specifications for compost 
quality shall be met, namely:- 

Parameters Concentration not to exceed * 
(mg/kg dry basis, except pH 
value and C/N ratio) 

Arsenic  10.00 

Cadmium 5.0 

Chromium 50.0 

Copper 300.0 

Lead 100.0 

Mercury 0.15 

Nickel 50.0 

Zinc 1000.0 

C/N ratio 20-40 

pH 5.5-8.5 

*Compost (final product) exceeding the above stated concentration limits shall not be used for 
food crops.  However, it may be utilized for purposes other than growing food crops. 
4. The disposal of treated leachates shall follow the following standards namely:- 

 

Standards (Mode of disposal) S.No. Parameter 

Inland Surface 
Water 

Public 
Sewers 

Land 
Disposal 

1. Suspended solids, mg/l, max 100 600 200 

2. Dissolved solids (inorganic) mg/l, max. 2100 2100 2100 
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Standards (Mode of disposal) S.No. Parameter 

Inland Surface 
Water 

Public 
Sewers 

Land 
Disposal 

3. pH value 5.5 to 9.0 5.5 to 9.0 5.5 to 9.0 

4. Ammonical nitrogen (as N), mg/l, max 50 50 --- 

5. Total Kjeldahl Nitrogen (as N), mg/l, 
max. 

100 --- --- 

6. Biochemical oxygen demand (3 days at 
27oc) max (mg/l) 

30 350 100 

7. Chemical oxygen demand, mg/l, max 250 --- --- 

8. Arsenic (as As), mg/l, max 0.2 0.2 0.2 

9. Mercury (as Hg), mg/l, max. 0.01 0.01 --- 

10. Lead (as Pb), mg/l, max. 0.1 1.0 --- 

11. Cadmium (as Cd), mg/l, max. 2.0 1.0 --- 

12. Total Chromium (as Cr), mg/l, max 2.0 2.0 --- 

13. Copper (as Cu), mg/l, max 3.0 3.0 --- 

14. Zinc (as Zn), mg/l, max. 5.0 15 --- 

15. Nickel (as Ni), mg/l, max. 3.0 3.0 --- 

16. Cyanide (as CN), mg/l, max. 0.2 2.0 0.2 

17. Chloride (as Cl), mg/l, max 1000 1000 600 

18. Floride (as F), mg/l, max. 2.0 15 --- 

19. Phenolic Compounds (as C6H5OH), mg/l, 
max. 

1.0 5.0 --- 

Note: While discharging treated leachates into inland surface waters, quantity of leachates being 
discharges and the quantity of dilution water available in the receiving water body shall be given 
due consideration. 

Incineration 
The incinerators shall meet the following operating and emission standards, namely:-  
A. Operating Standards (1) The combustion efficiency (CE) shall be at least 99.00%  

(2) The combustion efficiency is computed as follows- 
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%CO2 

----------------- C.E. = 

%CO2 + %CO 

X 100 

 

B. Emission Standards Parameter Concentration mg/Nm3 at (12% CO2  correction)  
(1)Particulate Matter 150  
(2)  Nitrogen Oxides 450  

(3)  HCl 50  
(4)  Minimum stack height shall be 30 meters above ground.  

(5)  Volatile organic compounds in ash shall not be more than 0.01%  
Note: (1) Suitably designated pollution control devices shall be installed or retrofitted with the 
incinerator to achieve the above emission limits, if necessary. (2) Wastes to be incinerated 
shall not be chemically treated with any chlorinated disinfectants. (3) Chlorinated plastics shall 
not be incinerated. (4) Toxic metals in incineration ash shall be limited within the regulatory 
quantities as specified in the Hazardous Waste (Management and Handling) Rules, 1989 as 
amended from time to time. (5) Only low sulphur fuel like LDO, LSHS, Diesel shall be used 
as fuel in the incinerator. 

 
2. Maharashtra non-biodegradable garbage (control) act 2006: 

There is Authority competent for enforcement of the provisions of these rules    related to 
the use, sell, collection, segregation, transportation and disposal of Plastic carry bags/ non-
biodegradable garbage within their respective jurisdiction. The authority comprises, The 
Municipal Commissioner or any other officer nominated by Municipal Commissioner; the 
member secretary of the State pollution control board or any other officer not below the rank of 
Sub-regional officer, nominated by the board; the Development Commissioner (Industries) of 
the Industries Department of the state or any other officer not below the rank of the Deputy 
Director, nominated by the Development Commissioner; the Collector of the district or any 
other officer not below the rank of Tahasildar nominated by the Collector for his district; and the 
Chief Officer of the Municipal Councils.       
 

Managing Solid waste: Best practices  
Due to current lavishing lifestyle trade, continuous waste generation is an obvious 

phenomenon. For better management of solid waste, periodic review of each steps involved in 
waste management like Generation, Collection, Disposal etc should be conducted & accordingly 
implementation of “Best Practices” is necessary.  

Best practices for waste management can be achieved by well known ‘3 Rs’ principle.  ‘3 
Rs’ principle (Reduce, Reuse, Recycle) can be described as follows: 
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Waste Management Practices 
3 Rs classify waste management strategies according to their desirability in terms of 

waste minimization. These "3 Rs" are the foundation of most waste minimization strategies. The 
aim of this is to extract the maximum practical benefits from products and to generate the 
minimum amount of waste.  

Reduce: 

• The most uncontrollable phase in Solid waste management is ‘Waste generation’. 
Generated solid waste particularly from Non-point sources is always a challenge for local 
administration, so best practice is to reduce the generation of Solid waste.  

• The reduction of waste can happen only when everybody reduces waste generation in the 
first place. 

• Every individual has to contribute in doing so. There is urgent need of public awareness 
about waste generation. There should be awareness at all levels of Society, which will 
motivate them to change their casual habits which creates waste. 

• Public- Private Partnership should be engaged in this awareness activity.  

•  Definite Point Sources of waste generation like Hotels, Restaurant, and Shopping 
Complexes etc should contribute their space for disposal in their area itself, which 
ultimately reduces the burden of Collection.   

• For Public Gatherings and Events organised in public places for any reason (including 
for processions, exhibitions, circuses, fairs, political rallies, commercial, religious, socio-
cultural events, protests and demonstrations, etc.), it will be the responsibility of the 
Organiser of the event or gathering to ensure the cleanliness of that area.  

Reuse: 

• Utilization value of any item should be known to people who are using it. 

• NGOs working for under privilege society should work for establishing centres which 
provides goods for secondary use. Such centres can be set up at the source. 

• Private sector involvement should be encouraged, repairing facilities should be offered 
so goods can be used as per its utilization value. 
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• Large production companies of Electronic appliances, gadgets etc should establish the 
collection centres, where damaged items can be repaired & reused.   

• NGOs, Self help group etc can organize workshop, seminars which encourage people to 
use waste material to create some decorative articles. 

Recycle: 

• The process of transforming materials into secondary resources for manufacturing new 
products is known as Recycling. 

• Waste recycling leads to less utilization of raw materials, saves on landfill space, reduces 
the amount of energy required to manufacture new products. In fact recycling can 
prevent the creation of waste at the source. 

• Promoting/motivating citizens to start segregation of waste at source involving NGO’s, 
co-operatives, private, Commercial & industrial sectors for appropriate mass awareness 
campaigns 

• Source separation: by keeping recyclables and organics waste separate at source, i.e., at 
the point of generation facilitate reuse, recycling, and composting. 

• Segregate the waste in the house -keep two garbage bins and see to it that the 
biodegradable and the non-biodegradable is put into separate bins and dispose off 
separately. Biodegradable waste can be recycled. 

• Dry waste consisting of cans, aluminium foils, plastics, metal, glass, and paper could be 
recycled.  

• There should be recycling plant at local level. 

• Wet garbage from hotel, resident can be recycled by establishing composting or vermi-
composting plant in the vicinity. This will produce good manure that can be used for 
gardens and lawns. 

• The least technically complex and most cost-effective solution should be chosen.  

• Separation of waste for efficacious recycling and environmentally friendly purchasing 
habits are two areas for effective management.  

• Local Bio-degradable waste processing units, wherever possible set up small scale 
processing units (composting or bio-methanation) in public parks, playgrounds, 
recreation grounds, gardens, markets. 

• Waste should be also seen as a ‘resource’ and not just a problem. 

 
Better Technology Selection, trained Man-power, Public awareness, Strengthening 

Institutional Mechanism, Enforcement of law provision, and Participation of all 
Stakeholders are the key elements in Solid Waste Management.     
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