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FOREWORD

The Hon'ble Supreme Court of India constituted a Committee for suggesting improvements in SWM practices in Class I cities in India. The Committee had detailed deliberations on the subject and interfaced with representatives of several States and ULBs in the country through four regional workshops and I have great pleasure in submitting the final report incorporating the recommendations for improving SWM practices in Class I cities in the country and making cities clean and liveable. I am happy to say that all the members of the Committee effectively participated in the deliberations. Many useful suggestions also emerged in the four regional workshops that were conducted by the Committee and these have been appropriately incorporated in the final report.

I would like to place on record the assistance provided by the Govt. of India, Ministry of Urban Affairs and Employment for the deliberations of the Committee and the State Governments of West Bengal, Tamil Nadu and Maharashtra for the smooth conduct of the regional workshops.

I would also like to put on record my deep appreciation for the dedicated and untiring efforts of Mr. P. U. Asnani, member of the Committee who has been instrumental in providing technical inputs as well as the framework for discussions and finalisation of the report. Mrs. Almitra H. Patel, member has also been a source of inspiration and information in facilitating the task of the Committee. Last but not least, the efficient and timely secretarial services provided by Mr. Sumit Chatterjee, Section Officer, Department of Urban Development have been commendable.
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P R E F A C E

Solid Waste Management is one of the important obligatory functions of Urban Local Bodies in India. This service falls far short of desired levels, resulting in problems of health, sanitation and environmental degradation.

Given the pathetic situation of Solid Waste Management practices in the country and having no solution in sight, a public interest litigation was filed in the Hon’ble Supreme Court of India by Mrs. Almitra H Patel & another v/s Union of India & others, seeking directions from the Hon’ble Supreme Court of India to the Urban Local bodies as well as the Government of India and the State Governments in the country, for improving Solid Waste Management practices expeditiously.

The Hon’ble Supreme Court of India entertained the Writ Petition No. 888 of 1996 and after several hearings felt it appropriate to constitute a Committee of the following members to look into all aspects of Solid Waste Management in class I cities of India and submit a report to the Hon’ble Supreme Court of India:

(1)	Mr. Asim Barman					Chairman
	Municipal Commissioner,
	Calcutta Municipal Corporation

(2)	Mr. S. R. Rao					Member
	Secretary, SSI, Govt. of Gujarat &
	Ex-Municipal Commissioner, Surat.

(3)	Mr. S. K. Chawla,					Member
	Chief Engineer, CPWD

(4)	Mr. P.U.Asnani,					Member
	Urban Environment Infrastructure 
Representative of India,
	USAID & Consultant,
	Ahmedabad Municipal Corporation.



 (5)	Dr. Saroj						Member
	Joint Director, 
	Ministry of Environment & Forests

(6)	Mr. Rajat Bhargava				Member
	Municipal Commissioner,
	Vijayawada Municipal Corporation

(7)	Mr. Yogendra Tripathi				Member
	Deputy Secretary,					Secretary
	Ministry of Urban Affairs and
	Employment.

(8)	Mrs. Almitra Patel					Member
	Convener, INTACH Waste Network.

The order of the Hon'ble Supreme Court regarding the constitution of the Committee and its terms of reference dated 16th January 1998 is at Annexure ‘ A ’ .

Pursuant to the order of the Hon’ble Supreme Court of India dated 16-1-1998, the Ministry of Urban Affairs and Employment, Govt. of India issued Order No. Q-11021/1/97-PHE dated 29th January 1998 regarding constitution of the SWM Committee.

This Committee comprises of practitioners in the field and representatives of relevant ministries besides the petitioner. The Committee had several sittings at Delhi, Calcutta, Ahmedabad and Bangalore where the Committee very carefully deliberated on the existing Solid Waste Management practices in Class I cities in the country and identified the deficiencies in the existing systems. The Committee after considering various aspects of Solid Waste Management and keeping in view the present status of the Urban Local Bodies in India, their financial capabilities, technical know- how, availability of technological options in India, the capacities of Indian industries to supply the machinery and equipment for modernising the systems etc. prepared an Interim Report dated 30th June, 1998 recommending actions to be taken by the urban local bodies and the support that may be extended by the Govt. of India and State Governments for improving Solid Waste Management practices in Class I cities in the country.
The Committee while submitting the Interim Report to the Hon'ble Supreme Court of India, had suggested to the Hon'ble Supreme Court that there was a need to conduct 4 workshops in various parts of the country to field test the recommendations before the Supreme Court gave any directions on the report. The Hon'ble Supreme Court had kindly agreed to this suggestion and directed the Committee to conduct 4 regional workshops at Delhi, Mumbai, Calcutta and Chennai and, after getting necessary feed back on the recommendations, to submit its final report. The regional workshops were conducted 

On	24th October    1998	at	Calcutta 
On	21st November 1998 	at	Chennai
On	28th November 1998	at	Mumbai
On	15th December 1998	at	New Delhi

The Mayors, Municipal Commissioners / Chief Executive Officers / Chief Officers, Heads of Departments of Solid Waste Management of various cities / corporations / municipalities, Secretaries to Government, Urban Development Department, Directors of Municipal Administration of various States, representatives of various national and international organisations, NGOs associated with SWM, representatives of Medical Practitioners’ Associations, Traders’ Association, as well as those who are providers of service through the private sector were invited to participate in the workshops. 

Each workshop was conducted for a full day in which each recommendation was discussed, item by item, in detail, the feed -back of the participants was obtained and their views were heard. The views expressed by various participants were noted by the members of the Committee and have thereafter been carefully considered by the Committee. The participants were largely in agreement with the recommendations contained in the Interim Report.

The Committee after taking into consideration the views expressed by the members present in the 4 regional workshops and existing constraints   of   the   local   bodies   etc.    has   now   finalised    its 

recommendations and submits this report for appropriate consideration of the Hon'ble Supreme Court.

This Final Report is drafted in very simple language and made very brief so that even the smaller urban local bodies in the country can easily go through, understand and implement the recommendations without difficulty. Knowing the limitations of urban local bodies and their institutional capabilities,  simple technologies and easily achievable standards with liberal time frame have been suggested, so that the municipalities and the Corporations could at least reach a minimum level of service in a period of 3 years. Thereafter these standards can be raised and made more and more stringent with the passage of time to reach higher levels of service. The Committee has also interacted with the Central Pollution Control Board in respect of laying down the minimum standards the local bodies should achieve.

In this report, the Committee has made recommendations for each stage of solid waste management services and has laid down the minimum level of service the local body must provide in a given time frame. While making the recommendations the committee has given various technological options which urban local bodies can consider and choose the options most suited to their local conditions and financial capabilities.

The Committee has suggested amendments in State laws needed to make solid waste management practices effective and has also suggested to the Govt. of India to keep the SWM services outside the purview of the Contract Labour   ( Regulation & Abolition ) Act 1970, so as to enable public private partnerships and private sector participation in selected areas of Solid Waste Management for improving  the quality of life in urban areas. This has often  been recommended by the Govt. itself. It has also suggested that the supervisory staff of SWM services in the country be kept out of the purview of Schedule Caste, Schedule Tribes ( Prevention of Atrocities ) Act 1989, to enable the supervisory staff to supervise the work of street sweepers and the labour force employed in collection, transportation, processing and disposal of waste fearlessly and effectively. The Committee has also made recommendations, which the State and Central Governments  may  seriously  consider,  to  improve  the  finances of  urban local bodies and to give a boost to the composting of waste and to the recycling industry in this field. 

The Committee strongly feels that looking to the vastness of the country and lack of technical know how in the urban local bodies, a Technology Mission for solid waste management at the national level, may be set up by the Govt. of India for a period of 5 years to effectively monitor, guide and support the implementation of these recommendations. 


The Committee expresses its deep sense of gratitude to the Hon’ble Supreme Court of India and Ministry of Urban Affairs and Employment of Govt. of India for giving it an opportunity to look into one of the most important aspects of Urban Management and make recommendations which may eventually help in improving the Solid Waste Management Practices in urban areas resulting in environmental protection and improving the quality of life in the cities.



The Committee hopes that this report will meet with the expectations of the Hon’ble Supreme Court of India.

(ASIM BARMAN)
Chairman, Committee on Solid Waste Management for Class I Cities in India &
Municipal Commissioner, 
Calcutta Municipal Corporation


Ahmedabad 
25th March 1999
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EXECUTIVE SUMMARY

Solid waste management is an obligatory function of Urban Local Bodies (ULBs) in India.  However, this service is poorly performed resulting in problems of health, sanitation and environmental degradation.  With over 3.6% annual growth in urban population and the rapid pace of urbanisation, the situation is becoming more and more critical with the passage of time. Infrastructure development is not in a position to keep pace with population growth owing to the poor financial health of most of the urban local bodies. Solid waste management is one among the essential services, which suffers the most in such a situation. Lack of financial resources, institutional  weakness, improper choice of technology and public apathy towards solid waste management have made this service far from satisfactory.

Present scenario of present solid waste management services.
Waste generation:
Waste generation ranges from 200 gms to 500 gms per capita per day in cities ranging from l Lac to over 50 Lacs population. The larger the city, the higher is the per-capita waste generation rate.  The total waste generation in urban areas in the country is estimated to exceed 39 million tonnes a year by the year 2001.

Composition of Waste
Indian mixed waste has a large proportion of compostable material and inerts. As per NEERI studies, compostable matters range from 30% to 57% and inert materials from 40% to 54%.  The component of recyclable material is between 5% to 10%.

Technology adopted for storage, collection, transportation and disposal of waste:
The prevalent SWM practices in the country are highly deficient.  Generally no storage of waste is being done at source and instead domestic, trade and institutional wastes including bio-medical and industrial waste, are thrown on the streets, footpaths, drains and water bodies treating them as receptacles of waste.  Recyclable waste material is also not segregated at source and is disposed of on the streets, along with domestic, trade and other wastes. Construction and demolition wastes also pose a serious problem as these wastes are also deposited on the roadside or open spaces, obstructing traffic and causing nuisance.

Primary Collection
There is no system of primary collection of waste in most cities in India.  The waste thrown on the streets is, therefore, collected from the streets and/or from the street bins, which are inadequate in number and ill designed.  

Waste Storage Depots
Open sites or cement concrete bins, metal bins, masonry bins and structures are used for temporary bulk storage of wastes. These bins are very unhygienic and necessitate multiple handling of wastes. Waste is more often seen outside the bins than inside them. They are not cleared daily.  

Street Sweeping
Street sweeping is not carried out regularly.  Several streets are occasionally swept or are not swept at all.  No sweeping is done on Sundays and public holidays in many cities.  The tools used for street sweeping are also inefficient and out-dated.  

Transportation of wastes
Transportation of waste is done through a variety of vehicles such as bullock carts, three-wheelers, tractors and trucks. Some cities use modern hydraulic vehicles.  Most transport vehicles are loaded manually and utilised in one shift only, although the number of transport vehicles is inadequate. The fleet of vehicles is thus not optimally utilised. Inefficient workshop facilities deplete the fleet of vehicles. The transportation system also does not synchronize with the system of primary collection and bulk waste storage facilities. Multiple manual handling of waste becomes necessary. 


Processing and Disposal of Waste
Generally no processing of waste is done in the country except in a few cities where de-centralised or centralised composting is done on a limited scale. Disposal of waste is done in a most unscientific manner.  Generally, crude open dumping is adopted for disposal of waste in low-lying areas.  Most local bodies deposit waste at the dump-yard without ascertaining the suitability of the land for waste disposal and do not bother to cover the waste with inert material.  These sites emanate a foul smell and become breeding grounds for flies, rodents and pests and pose a serious threat to underground water resources.  Thus the entire system of waste management in the country is out-dated, unscientific and highly inefficient.

Institutional Arrangements
Institutional arrangements are inefficient.  There is lack of professionalism in administration in this service, resulting in poor levels of service. The laws governing the urban local bodies do not have adequate provisions to deal with the situation effectively and local bodies do not have the necessary powers to punish defaulters.  Filing cases in the court for sanitation offences has become cumbersome, takes a lot of time and energy and does not give the desired results.  

Community Involvement
There is total apathy on the part of citizens in the matter of handling their waste and in keeping the city clean.  Citizens expect the local body to keep the city clean despite their non-involvement.

NGOs and the informal sector of rag pickers are not optimally utilised in tackling the ever-growing problems of waste management in urban areas.

65% of India's urban population lives in 300 Class I cities having a population above 100,000. These cities have been facing serious problems of solid waste management. The Committee has carefully considered various options to improve solid waste management practices in these cities and, given the present state of SWM practices in urban areas in the country, the institutional capabilities of local bodies, their financial health and other priorities, the Committee recommends a minimum level of services as under that each local body must provide and has given technological options in the detailed report which the local bodies may consider while choosing the technology suitable for their cities. 
______________________________________________________
RECOMMENDATIONS FOR MODERNISATION OF SOLID WASTE MANAGEMENT PRACTICES IN CLASS I CITIES
______________________________________________________

Ban on Throwing of Wastes on the Streets
No waste shall be thrown on the streets, footpaths, open spaces, open drains or water bodies. 

Storage of waste at source
Waste shall be stored at source of generation in 2 bins/bags, one for food/bio-degradable wastes and another for recyclable waste.  Domestic hazardous waste, as and when produced, shall be kept separately from the above two streams.
Multi - storeyed buildings, commercial complexes and group housing shall additionally provide community bins for storage of waste generated by their members. Community bins shall also be provided in slums by the local body for the community storage of waste by slum dwellers.

Doorstep Collection of Waste
Both the streams of waste, organic / biodegradable waste as well as recyclable waste, shall be collected from the doorstep. Containerised handcarts or containerised tricycles or small-motorised vehicles shall be used for daily collection of food / biodegradable waste from the doorstep through public participation, using a bell, whistle or horn as a means of announcing the arrival of the collection staff.
For collection of recyclable waste from the doorstep, NGOs may be encouraged to organize the rag-pickers. They may allot them the work of collection of recyclable material from the doorsteps instead of picking it up from the streets, bins or dump-yard, thereby upgrading their status.   This waste can be collected once or twice a week according to the convenience of the households, shops or establishments.  

Hazardous toxic waste material which is occasionally generated shall however be disposed of by the citizens in special bins to be provided in the city at suitable locations by the urban local bodies. 

Sweeping of Streets on All Days of the Year
Sweeping of streets and public places, having habitation or commercial activities on one or both sides, shall be done on all days of the year irrespective of Sundays and public holidays.  Arrangements for rotating weekly rest-days are to be made by the local bodies.

Work Norms for Sweeping of Streets
Work norms ranging from 250 to 750 running meters of road length have been recommended, depending on the density of the area and local conditions. Giving a demarcated "pin point" area for street sweeping and waste collection is also recommended for optimum utilisation of manpower.

Provision of Litter bins at Public Places
Provision of litter bins at railway stations, bus stations, market places, parks, gardens and important commercial streets may be made,  to prevent littering of streets.





Abolition of Open Waste Storage Sites and Other Un-hygienic Street Bins
The pathetic condition of street bins must be corrected by the provision of neat mobile closed-body containers into which waste can be directly transferred from the containerised hand carts or tricycles and all open waste-storage sites as well as cement concrete or masonry bins must be abolished in a phased manner.  

Transportation of Waste to Synchronize with Waste Storage Facility - Dispense with Manual Loading of Waste
For the transportation of waste, a system which synchronizes with both primary collection and bulk waste storage facilities may be introduced.  Manual loading and multiple handling of waste may be dispensed with and instead, hydraulic vehicles for lifting the containers may be used in larger cities and tractor trolleys or a tractor container combination may be used in smaller cities. 

Transportation of waste shall be done on a regular basis before the temporary waste-storage containers start over-flowing.  For economy in expenditure, the vehicle fleet should be used in at least two shifts.  Workshop facilities may be optimised to keep at least 80% of the vehicle fleet on road. Transfer stations may be set up in cities where the distance to waste-disposal sites is more than 10 km.

PROCESSING AND DISPOSAL OF WASTE:
Conversion of Organic Waste / Bio-degradable  Waste  into Bio-organic  Fertiliser (Compost)
With the availability of land for processing and disposal of waste becoming scarce and the food and bio-degradable component useful to agriculture going waste, measures for conservation of land and organic waste resources shall be taken and organics shall be returned to the soil. To meet these objectives, all food waste and bio-degradable waste shall be composted, recyclable waste shall be passed on to the recycling industry and only rejects shall be landfilled in a scientific manner.  Decentralised composting with public and NGOs/CBO participation, may be encouraged wherever possible, and centralised composting of the rest of the waste may be done.  Microbial or vermi- composting processes may be adopted. A variety of composting options has been given in the report and their processes are explained.

Caution against using unproven technologies 
Local bodies are cautioned not to adopt expensive technologies of power generation, fuel pelletisation, incineration etc. until they are proven under Indian conditions and the Government of India or expert agencies nominated by the Government of India advises cities that such technology can be adopted.  

Land to be made available on priority for processing and disposal of waste
Availability of land for setting up processing plants and for disposal of waste is a major problem faced by urban local bodies. Government wasteland must therefore be given on top priority for this purpose free or at nominal cost, and if such land is not available or not found suitable, private land should be acquired or purchased through negotiated settlement. A Committee at the District level should identify suitable land and State Governments should form Empowered Committees to give speedy final clearance and prompt possession of suitable land to the ULB. 

Criteria for Site Selection, Site Development and Landfill Operations
Criteria for site selection, development of land fill sites and scientific landfill operations may be adopted.  Remediation of  old abandoned landfill sites should also be done as suggested in the report.  Bio-medical waste, industrial waste and slaughter-house waste may be managed as per the relevant Rules and guidelines of the Government of India and / or Central Pollution Control Board.

Institutional Strengthening  and Capacity Building
Institutional strengthening is the key to success of the SWM system.  Professionalism in administration, decentralisation of administration, delegation of financial and administrative powers, induction of environmental/public health engineers in the solid waste management services and fixation of work norms and proper supervisory levels are recommended. Human resource development through training at various levels needs to be taken up. Municipal Commissioners and Chief Executives should not be transferred frequently and should have a tenure of at least 3 years to perform effectively. Inter-city meets for sharing of experience are recommended.

Adequate safe-guards for the supervisory staff against abuse of the Schedule Caste / Scheduled Tribe (Prevention of Atrocities) Act 1984 may be provided through suitable amendments in the law to enable the Supervisory staff to perform their duties fearlessly.  

NGO / Private sector Participation in SWM Services
There is a need to improve accountability and the level of services through NGO / Private sector participation in SWM services to improve overall performance without harming the interests of the existing staff. Suitable amendments in the Contract Labour (Regulation and Abolition ) Act 1970 may be done by the Govt. of India to permit private sector participation in this service. 

Enforcement
A system of levy of administrative charges or special cleaning charges from those who litter the streets or cause nuisance on the streets may be introduced and powers to punish offenders may be given to the local bodies through suitable additions to the Municipal Acts & Rules.

Management Information System
MIS is the key to monitoring the performance of manpower and machinery and to help in planning for the future. Detailed management information systems suggested in the report may be introduced.



Financial Aspects
The poor financial health of ULBs is major constraint in improving SWM systems.  The financial condition of local bodies may first be improved by setting the house in order and a series of measures towards financial discipline, avoidance of wasteful expenditure, prioritising the expenditure on essential services, as recommended in the report may be taken.  Taxes, user charges and fees should be raised and linked to the cost-of-living index. Area-based property-tax  reforms may be taken up to improve  the finances of the ULBs.  

Financial Support to ULBs by States and Central Governments
Financial support to ULBs from the State Government and the Central Government in terms of the 74th Amendment to the Constitution may be given expeditiously and funds may also be allocated to ULBs for a period of three years as per the formula given in the report. In the meantime, transfer of unspent grants by the 10th Finance Commission to the ULBs may be considered for modernising their SWM practices. Fiscal autonomy to local bodies, tax-free status for municipal bonds  and incentives to recycling and composting industries may be considered by the Central and State Governments and Union Territories.

Health Aspects
Improper SWM practices give rise to problems of health and sanitation. Twenty-two types of diseases are associated with improper SWM practices.  Proper management of processing and disposal sites, special attention to cleaning of slums, provision of low cost sanitation facilities to prevent open defecation, prevention of cattle nuisance, proper training to the workforce and use of protective clothing are some of the measures the local body should take immediately to protect the health of the citizens and the work force.

Legal Aspects
Citizens' active participation may be ensured through massive public awareness campaigns. Simultaneously, adequate provisions may be made in local State laws governing the local bodies to ensure public participation and action against defaulters. Legislative provisions to be made by each State have been suggested in the report.

Public Awareness Strategy
Public awareness campaign using information, education and communication  (I-E-C) techniques may be used. Waste Reduction, Reuse, Recycling (R-R-R) may be advocated to reduce the burden on the local body and citizens may be motivated to store waste at source in a two-bin system, co-operate with the doorstep primary collection system and keep the city litter-free. Hygienic Solid Waste  Management  needs to find a place in the National Agenda.

Technology Mission for Solid Waste Management
Given the vastness of the country and the present condition of urban local bodies, implementation of these recommendations requires very effective follow-up, monitoring and technical support.  A Technology Mission for SWM may therefore be urgently constituted by the Government of India under the Ministry of Urban Development for a period of 5 years, having a mandate to monitor the performance of various local bodies, to guide the local bodies about various technologies for processing and disposal of waste, to give technical assistance as well as financial assistance by channelising funds from various Government sources as well as financial institutions to develop material for awareness programmes, identify training needs, bench-mark performance indicators and give continued and focussed attention to the reform of SWM practices  nation-wide. 

Time Frame
A time frame is necessary to implement the recommendations which have been prescribed,  ranging from 3 months to 3 years as per the details given in the report. 
	

	  


C H A P T E R - 1

URBANISATION IN INDIA
Urban Growth
217 Million out of 844 Million people of India live in urban areas. This accounts for 25.72% of the Indian population (1991 census). The process of Urbanisation is very rapid as compared to the growth of the Rural Population.
Whereas the decennial growth of the rural areas has been 19.71% during 1981-91, the urban population growth is as high as 36.19%. A net increase of 56.44 million people has been registered during the decade. With the current growth rate, by the turn of the century, the urban population of the country is likely to be 307 million (2001) which will be 30.5% of the total population and by 2011 it will be 395 million.
The number of urban areas are also increasing rapidly. In 1951, there were 3060 towns, in 1981 they became 4029 and as per 1991 census, this figure has gone to 4689. Similarly the number of urban-agglomeration towns, which were 3378 in 1981, have gone up to 3768 in 1991.
It is interesting to note that as much as 65.20 % of the urban population is living in 300 Class I Cities  only (1991 census).

Municipal Management

In the Urban areas the municipalities and municipal corporations, which are the local self-governments, manage the urban services. The municipal administration is generally responsible for providing basic amenities as per the provisions made in various legislations governing the local bodies in the States. The municipalities generally do not get much financial support from State or Central Govts.They are supposed to generate their own financial resources. However, the elected bodies do not muster the courage to levy taxes under their powers, which may be commensurate with the level of services they wish to provide. Inadequate taxation and inefficient management both together render the municipal services far from satisfactory.  The smaller municipalities have hardly any funds to meet their day-to-day requirements and have no capabilities to take measures for improving the level of service. Growing costs, shortage of funds, in-discipline among the work force, etc. is making the situation worse with the passage of time. In large cities the situation is rather complicated and difficult. The infra-structural development is not in a position to keep pace with the population growth of such cities resulting in serious inadequacies in services.

1.3	Apathy Towards Solid Waste Management (SWM)

The Management of Solid Waste is one of the essential services and it is an obligatory duty of municipal bodies to arrange for daily street cleaning and transport, processing and disposal of waste in the urban areas. In spite of being responsible for provision of SWM services, the urban local bodies generally fail to make adequate provision for the primary collection, transportation and disposal of waste in an environmentally acceptable manner. In most urban areas the management of urban wastes is looked at as an inferior function fit to be supervised only by the lower level of officers. The people at the helm of affairs do not consider SWM as a priority area though a very large percentage of funds of the urban local body is spent towards this most essential service. The apathy of the decision-makers and urban planners is thus primarily responsible for the poor level of SWM services in the urban areas.

C H A P T E R - 2

PRESENT SCENARIO OF 
SOLID WASTE MANAGEMENT

2.1	WASTE GENERATION
2.1.1	Waste generation rates:

In Indian cities the waste is generally not weighed. It is measured by volume to determine the quantity of waste disposed of.
Several studies conducted by NEERI and other consultants have shown that the waste generation rates are low in smaller towns whereas they are high in cities over 20 lac population. The range is between 200 gms. per capita / day  and 500 gms / capita / day as shown in Table I below:
TABLE I	Waste Generation per Capita
---------------------------------------------------------------------------------
Population range		Average per capita waste generation
(in Lacs)					gms / capita / day
---------------------------------------------------------------------------------

1 to 5							210
5 to 10						250
10 to 20						270
20 to 50						350
50 lacs +						500
---------------------------------------------------------------------------------
Source : NEERI Strategy Paper on SWM in India, Feb, 1996.
2.1.2	Total Waste generation :
It is estimated that the total waste generated by 217 million people living in urban areas is 23.86 millions tonnes / year (1991 position) and it may cross 39 million tonnes by 2001 AD.
2.2	COMPOSITION OF WASTE
2.2.1	Physical Characteristics of Waste:
In Indian waste there is a small percentage of recyclable material and more of compostable and inert materials like ash and road dust. There is very large informal sector of rag-pickers which collects recyclable waste from the streets, bins and disposal sites. They take away paper, plastic, metal, glass, rubber etc. for their livelihood, but a small quantity of recyclable material is still left behind. The physical characteristics of Indian waste are as under:
TABLE II
Physical Characteristics of Municipal Solid Waste in Indian Cities:
Population range (in millions)
No.of cities sur-veyed
Paper
Rubber, leather & synthetics
Glass
Metal
Total compostable matter

Inert material
0.1 to 0.5
12
2.91
0.78
0.56
0.33
44.57
43.59
0.5 to 1.0
15
2.95
0.73
0.56
0.32
40.04
48.38
1.0 to 2.0
09
4.71
0.71
0.46
0.49
38.95
44.73
2.0 to 5.0
03
3.18
0.48
0.48
0.59
56.67
40.07
5.0 & above
04
6.43
0.28
0.94
0.80
30.84
53.90
·	All values are in percent, and are calculated on wet weight basis.
·	Source: NEERI Reports Strategy Paper on SWM in India,  Aug.1995.

2.2.2	Chemical Characteristics of Waste:
Chemical analysis of Indian wastes has shown that total Nitrogen varies from 0.56% to 0.71%, Phosphorus from 0.52% to 0.82%, Potassium from 0.52% to 0.83% and the C/N ratio is between 21 and 31.

Calorific values have been found to range between 800 and 1010 K.cal/kg. and the density of waste between 330 and 560 kg/cu. m.

A study of Indian cities has shown the chemical composition as under 
TABLE III
Chemical Characteristics of Municipal Solid Waste in Indian Cities
______________________________________________________________
Population range	Nitrogen	Phosphorous	Potassium	C/N	Calorific
(in Million)	as Total	as P2O5	as K2O	Ratio	Value
	Nitrogen				Kcal/kg.
0.1 to 0.5	0.71	0.63	0.83	30.94	1009.89
0.5 to 1.0	0.66	0.56	0.69	21.13	900.61
1.0 to 2.0	0.64	0.82	0.72	23,68	980.05
2.0 to 5.0	0.56	0.69	0.78	22.45	907.18
5 and above	0.56	0.52	0.52	30.11	800.70
____________________________________________________________
Source NEERI : Strategy Paper on SWM in India - Aug. ’95.
PREVALENT SWM PRACTICES 
AND DEFICIENCIES:
2.3.1	Storage of Waste at Source:
Storage at the source of waste generation is the first essential step towards appropriate waste management. This is substantially lacking in most of the urban areas.
(a)	Domestic/ Trade/ Institutional Waste etc.
Domestic waste consists of food waste and other discarded waste materials such as paper, plastic, glass, metal, rags, packaging materials. 
Most households, shops, establishment and others often throw such waste on the street at random hours. Those who use nearby dustbins provided by the local body often throw the waste around the bin and not into it.
Most of the waste thus comes on the roads, streets, and lanes treating the public streets as receptacle of waste. This situation can be seen from the photographs shown below:






























Photo 1 & 2 :	Solid Wastes diposited on the streets / open spaces in absence of system of storage of waste at source
Institutional buildings, offices, big hotels and others keep large bins for the storage of waste and quite often contract out the collection of recyclable waste deposited in these bins or hand over such waste to waste purchasers/waste pickers. The unwanted part of this waste also finds its way on to the streets.

(b)	Construction and Demolition Waste

This waste is generated mainly by repair, maintenance and reconstruction activities. It contains bricks, cement concrete, stones, tiles, wood, etc.

The storage of this waste at the time of its generation and its disposal is totally neglected in the country. By and large, people deposit construction waste, after salvaging useful material, just outside their houses/shops/establishments or on to the streets or along major roads, creating nuisance and obstruction to traffic as can be seen from the photograph below.




















Photo 3 :	Construction and demolition waste deposited on the road side.

(c)	Bio medical waste :-

Bio medical waste contains a variety of infectious and toxic wastes generated by hospitals, nursing homes, and health care establishments. This waste causes an adverse impact on human health when it is not disposed of in a scientific manner .

This area of waste management is grossly neglected. A large number of hospitals, nursing homes, pathology labs and health care centers are situated in urban areas but these establishments do not take adequate measures for the safe disposal of their Bio-medical wastes. In most urban areas no facility exists for the safe disposal of such wastes, which get mixed with domestic solid waste and finally get deposited at domestic waste disposal dumpsites. Many large hospitals dispose of their mixed wastes within the hospital premises, where waste remains unattended in the open for a long time. Some hospitals and nursing homes have set up low-temperature incineration plants for the disposal of wastes, which quite often remain out of order as they are not managed and maintained properly. Infectious and non-infectious wastes are generally not segregated at source and instead the mixed (often wet) waste is taken to the incineration plant in a very unhygienic manner. The system of collection, transportation and disposal of Bio-medical waste is thus not scientifically designed.

Having realised the seriousness of the situation, the Govt. of India, Ministry of Environment has issued Bio-medical Waste (Management & Handling) Rules 1998. The situation of collection, transportation and disposal of Bio-medical waste is now likely to improve in future. 


(d)	Industrial Waste - Disposal Practices :

Many cities have small and big industries within the city limits and some cities have large industrial estates. These industries produce a lot of hazardous and non-hazardous industrial waste which is required to be disposed of by the industry following standards laid down by Pollution Control Boards at designated sites. In practice this does not happen. Most industrial solid waste is being disposed of in an unscientific manner surreptitiously on open plots or on the roadside or in water bodies in urban areas, creating environmental pollution and sub-soil contamination as shown in the photograph below.




















Photo – 4 :	Industrial Hazardous Waste deposited unauthorisiedly in an open space

The principal reasons for the above situation are:

	No suitable sites have yet been identified and Notified for the disposal of Industrial waste for most urban areas.

	Treatment facilities are not adequately created by the industries individually or collectively.

	Safe industrial waste disposal practices are not strictly enforced by State Pollution Control Boards and Pollution Control Committees.


In the absence of designated waste disposal facilities for the industries, they quite often do not know where to dispose of their industrial wastes. This is a compelling factor for indiscriminate disposal of industrial solid waste. Industries cannot be expected to hold on their wastes on their premises indefinitely. Therefore, until State governments or local bodies provide adequate facilities or licensed sites for the disposal of industrial waste, industries are likely to continue depositing their wastes unauthorisedly and pose a serious threat to the health and environment..
Thus it can be said that the existing facilities for storage of all types of waste are highly inadequate and unsatisfactory.
2.3.2	Segregation of recyclable waste at Source:
In all parts of the country, people by and large do salvage re-usable or saleable material from waste and sell it for a price such as newspaper, glass bottles, empty tins, plastic bags, old clothes etc., and to that extent such reusable /recyclable waste material is not thrown out for disposal. However, a lot of recyclable dry waste such as waste paper, plastic, broken glass, metal, packaging material etc., is not segregated and is thrown on the streets along with domestic / trade / institutional waste. Such waste is picked up to some extent by poor rag pickers for their livelihood as could be seen from the photograph below. At times they empty the dustbins and spread the contents around for effective sorting and collection. By throwing such recyclable material on the streets or into a common dustbin, the quality of recyclable material deteriorates as it gets soiled by wet waste, which often contains contaminated and hazardous waste.
Segregation of recyclable waste at source is thus not seriously practiced by households and establishments, who throw such waste on the streets or in the municipal bins un-segregated. At least 15% of the total waste can conveniently be segregated at source for recycling, which is being thrown on the streets in absence of the practice of segregation of waste at source. Part of this waste is picked up by rag pickers in a soiled condition and sold to a middle men at a low price who in turn pass on the material to the recycling industry at a higher price and the waste that remains uncollected finds its way to the dumping grounds. 















Photo - 5: Rag picker collecting recyclable waste from a street bin.   

2.3.3	Primary collection of waste:

This is the most important component of SWM services and is grossly neglected. The systems adopted are primitive and inefficient.
There is no arrangement for house-to-house collection of waste, except in a few residential areas where private arrangements exist on payment basis. Community bins are also not available at convenient locations in the urban areas for depositing waste. Even in places where these have been provided, it has been observed that these are often unsuitably designed, inadequate in size and spaced too far apart. Annexure B shows the inadequacy of dustbins.
The dust bin/population ratio has large variations, ranging between 1 :130 and 1 : 2389. Distance between the households and bins is also large, varying from 50 meters to 500 meters. As a result, quite a large number of people deposit the waste on the streets, which is thereafter collected during street sweeping operations the next day.
In the absence of any system of primary collection of waste, street sweeping is the only method left for primary collection. 


Waste Storage Depots

Local bodies have been placing dustbins/street bins for the temporary storage of waste collected by the sweeper as well as for the citizens to depot their domestic waste. Besides inadequacy of such bins, the bin design is found to be inappropriate and most unscientific. In many cities, open sites are identified as, or have become by usage, sites where waste is just dumped by the sweepers. In the cities where some bins are provided, by and large they are bottomless round precast - concrete bins or masonry bins constructed on the roadsides. 
These bins necessitate double handling of waste. The sites where the bins are provided are not properly paved, giving rise to unhygienic conditions around the bin. This compels people to throw the waste from a distance just outside the bin instead of throwing it inside the bin. More waste is thus seen outside the bin then inside it. Besides, the size of the bin is small, not enough to hold the waste brought to the site for temporary storage. This pathetic situation can be visualised from the following photographs. 













Photo - 6: Open waste storage site.















Photo -7 & 8  :	Round bottomless cement-concrete bin & mesonry bin. 
Street Sweeping

Street sweeping is the most common method of collection of all types of municipal wastes as most of the waste is disposed of on the streets. Despite this, it is observed that all roads and streets are not being swept on daily basis. In practice, certain important roads and markets are swept daily, some are swept on alternate days or twice a week, some are swept occasionally or not at all. The road length to be swept by a sweeper is not standardized nor any scientific planning done to direct which streets should be swept daily, on alternate days, on twice a week, etc. depending on the concentration of population / activity on the roads and lanes. Adhocism prevails in this regard. There is no yardstick prescribed. At some places, sweepers are allotted work as per road-length, which varies from 100 meters to 5 km. At other places, it is on the basis of sq. meters, ranging from 3000 sq. meters. to 10000 sq. meters or on the basis of Sweeper : population ratio of one per 250 to 1000 population. The prevalent sweeper : population ratio is shown in Annexure -’C’.
2.3.6	Timing and Methodology of street cleaning :

Generally, street sweeping is done in two sessions in a day (morning and afternoon). Official duty hours range from 6 to 8 hours. In the morning, work is generally done between 6 am and 11 am and in the afternoon between 2 p m and 6 p m. These timings vary from city to city. In some cities continuous duty of 6 to 8 hours is also given. In the morning session, sweeping is generally carried out on roads, streets and lanes as per the work assigned to each sweeper. In the afternoons, group-sweeping work is generally done. At some places, individual sweeping areas are allotted in the afternoons also. Sweepers have to mark attendance two to four times in a day at a muster point away from their sweeping beats, which takes lot of their time. At some places, they have to walk more than 3 km. to reach their place of work.


Sweepers sweep the street with a short handled or long handled broom. While sweeping, initially they make small heaps of waste on the street and then load this waste into their hand carts. In some cities the street sweeper is followed by another person who picks up the waste in the hand cart or bullock cart/ tricycle. The waste is picked up in baskets with the help of a metal plate and deposited in  a handcart, bullock cart or tricycle. In some cities a second sweeper follows on foot with a basket for picking up the heaps of waste made by the first street sweeper, and walks 50 to 100 meters to deposit this into a community waste storage bin on the street. Some examples of prevalent systems are shown below.










































Photo- 9 & 10  :	Man driven and bullock driven handcarts utilized for primary collection of waste from the streets. 

2.3.7	Tools used 

Short handled brooms are generally given to sweepers for street sweeping. They have to bend while sweeping which causes fatigue and backache and reduces their output. The photograph below show this inefficient method of street sweeping.



















Photo - 11 : Short handled broom utilized for street sweeping. 

At some places long handled brooms are also given to sweepers which improves their productivity.

There is no uniformity in the number and quality of brooms given to sweepers. At some places they are given 3 brooms per month; at other places only one broom is given per quarter and at some places one bamboo and 1.5 kg bamboo sticks are given every six months. A bamboo broom cannot last for one year. Its life depends on the road length to be swept, type of road and the quality of broom used. Inadequate supply of tools to the sweepers reduces their efficiency.

Handcarts:-

A handcart is a very essential tool for a sweeper to carry street sweepings to the dustbin site. A variety of handcarts or wheelbarrows are in use. Some are very small and some are of medium size, but these handcarts are ill-designed as they have to be upturned for unloading the contents on to the ground. This creates insanitary conditions near the dustbin and necessitates multiple handling of waste. An example of such handcart is shown below:























Photo- 12  :	Traditional outdated handcart utilized for collection of street sweepings.







2.3.9	Drawbacks

The main drawbacks of the current street sweeping practices are:-

1)	Though waste is produced and thrown on the streets each day, street sweeping is not carried out on Sundays and public holidays in many cities and towns. 

2)	All roads, streets and lanes are not covered in street sweeping operations. 

3)	There is a large variation in street sweeping norms, which vary from 1 : 100 meters per sweeper/ day  to 5 km/ sweeper/ day.

4)	Sweeping in commercial areas begins in the morning around 6.30 am, but shops open after 9.00 am and start throwing their sweepings on the streets soon thereafter, nullifying the work just done by the sweepers.

5)	Tools given to the sweepers are inadequate and inefficient.

6)	Even after sweeping the streets, they do not look clean as the heaps of sweeping or drain silt made by one sweeper are not picked up by another set of staff on time and quite often the heaps are not removed for long, leaving a backlog of waste on the roads/streets.

7)	Debris and construction wastes spilling on roads.

8)	Neglect of slum areas leads to insanitary conditions, water-borne, food-borne diseases and flooding due to clogging of drains by garbage and plastic bags thrown into storm water drains.






2.3.10 	Transportation of Waste:

Transportation of waste in the cities and towns is being done in various ways. In some cities bullock carts, tractor-trailers, power tillers, tricycle are mainly used for the transportation of waste. These vehicles are used for the primary collection of waste from the streets and dust bins, as well as for onward transport of waste either to a transfer station or to an open dumping site.

The principal reason for using bullock carts or tricycle is their easy availability and mobility in narrow lanes and the lack of financial resources to invest in and maintain modern vehicles and equipment.

In large cities hydraulic tipper-trucks, trucks, dumper placers, roll-on-roll-off machines, refuse collection machines and even compactors are used. Front-end-loaders are also used for loading waste into trucks.

However, even in big cities like Chennai, Madurai and Coimbatore in Tamil Nadu State, bullock carts are widely used even today for the primary collection and transportation of waste upto the transfer station. It is observed that these transport vehicles generally do not synchronise with bulk waste storage. Multiple handling of waste becomes necessary making the entire operation unhygienic and expensive, as can be seen from the following photographs. In many cities, despite inadequate fleets and funds, vehicles are used in only one shift. Municipal trucks are thus grossly under-utilised. Often, the trucks or vehicles are not fully loaded by the workforce, resulting in loss of manpower productivity and machinery. 
































Photo-13 & 14 : Unhygienic system of transportion of waste from the waste storage depots. 

2..3.11		Drawbacks :

1)	The fleet of vehicles is not optimally utilized.

2)	There is a wide variation in the output of vehicles ranging from bullock cart to lorries.

3)	Waste handling is done manually. Loading and unloading being time consuming, it reduces the productivity of manpower and vehicles.

4)	The transportation fleet deployment does not synchronize with the types and capacities of dustbins provided.

5)	Double handling of waste becomes inevitably necessary.

6)	The system is a potential health hazard for the workers, as all types of waste, including hospital infectious waste, human excreta are disposed of in the common dust bin or on the streets.

7)	Arrangement for separate collection of infectious biomedical waste is practically non-existent.

8)	Dust bins are not cleared on a daily basis. Many bins are cleaned once or twice 	in a week or even later. The backlog thus built up gives rise to insanitary conditions.

9)	The number of vehicles is inadequate, and the percentage of vehicles remaining off the road is large, yet vehicles are often not used in 2 shifts.

10)	Hydraulic vehicles need proper maintenance and well trained staff in the work shops, which is lacking.

11)	Workshop facilities are not adequate.

12)	Spare-parts procurement via frequent tenders is cumbersome and slow.

13)	No monitoring of vehicle movement is done.

14)	No monitoring of weight carried out.


2.3.12		Disposal of Wastes 

Open crude dumping of waste in a most unscientific manner in low-lying areas is the commonest method used in the country for the disposal of waste. Some cities not having dumpsites even dump their waste haphazardly outside their city limits or along the sides of approach roads, creating heaps of waste on the roadside. A few local bodies also do composting of part of their waste.

(a)	“ Land filling"  practices.

By and large, crude dumping of wastes is done in the country without following the principles of sanitary land filling. As no 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 as could be seen from the photograph below.












Photo -15 :	Crude dumping of Municipal Solid Waste at the land fill site.














Photo - 16 :	Disposal of waste on the sides of the road in absence of land fill site.

The deficiencies of the system are :
1)	The principles of sanitary land filling are not followed. Waste is just deposited in low-lying areas, quarry pits or roadsides  without any testing for soil permeability or lining. Waste is neither compacted nor properly covered. It remains exposed and therefore, causes nuisance, foul smell, smoke and environmental pollution of ground-water, air and soil. 
2)	Breeds flies, rodents, pests on attracts dogs.
3)	Dump sites endanger underground water resources as they cause subsoil water contamination.

(b)	“Composting”

The composting of wastes is presently being done at a few places departmentally in a most unscientific manner and at some places through private sector participation. Some local bodies just dump  garbage into a pit  on trench, partly cover it, keep it for six months and sell it out in “as is where is” condition at a throw-away price.
The entire operation is unhygienic, unscientific, foul-smelling and very slow. In some cities where microbial composting of waste or vermi composting is being done with private sector participation, good results are seen.

INSTITUTIONAL DEFICIENCIES

2.4.1	Institutional Weakness:
Under the laws that govern the administration of Urban Local Bodies in the country, it is made obligatory on the part of local bodies to arrange for street sweeping and disposal of solid wastes.
However, as there is no system of accountability, this duty is not discharged efficiently. The institutional arrangement for SWM is extremely poor in most urban areas. Most of the city fathers and senior decision-making bureaucrats do not consider this subject worth their personal attention. In spite of this service consuming the largest Municipal budget, the subject is left in the hands of junior level supervisors having no vision, foresight training. It is only in a few large cities where senior officers head the SWM Deptt. or take personal interest that the level of service is somewhat better.
It is observed that in small towns, very few supervisors are appointed to supervise the work of sanitation. At some places unqualified and untrained persons risen from the post of sweepers are appointed to supervise the work. The level of service in small towns is therefore very poor.
In most large towns and large cities, the Health Officers are put in charge of the SWM Deptt. In mega cities, Public Health Engineers/Civil Engineers are entrusted with this responsibility. In some cities generalists are also looking after the SWM service. The institutional arrangement is on the whole unsatisfactory.

Division of responsibility :

The role of the SWM Deptt. is not well defined in most urban areas.
In most cities solid wastes are removed by the health /SWM Deptt., while the road section of the Engg. Deptt. removes construction waste and debris and the drainage section looks after silt removal from underground drains. There is no synchronization between these sections with the result that the city generally looks dirty and one department blames another for the lapses. Besides, the workshop, which is the backbone of the SWM service, providing the fleet of vehicles and equipment required for city cleaning, is controlled by the Engineering Department, which does not appreciate the needs of the SWM Deptt. The maintenance of SWM vehicles gets low priority and generally old vehicles which need frequent maintenance are given to this Deptt. The transport staff also does not take orders from the SWM Deptt., which breeds insubordination and inefficiency in the service.
2.5	PRODUCTIVITY OF SWM STAFF & EQUIPMENT
Manpower Productivity 

In the absence of scientific work-norms and effective monitoring systems, the productivity of labour and equipment is very low.
Sweepers who are given small road lengths to sweep, complete their work in just one to two hours and then disappear from the site, whereas those who are given larger areas to care for, sweep just a small portion and leave the rest unattended.
The main drawback is in work-distribution and lack of supervision. There are very few supervisors and many do not do their work sincerely for want of accountability, lack of support from higher authorities, fear of unions, etc.
Many lower-level supervisors do not often report for duty in time and quite often after marking the attendance of sweepers many of them do not move effectively in the field for supervision and idle away their time in office. The sweepers, therefore, do not report for duty and do not start their work in time after marking their attendance quite often they run away much before the close of duty hours to work privately elsewhere.
Senior Supervisors, such as various categories of Health Officers and Engineers generally do not go to the field for supervising sanitation work or give this very little time, leaving thee supervision in thee hands of Sanitary Inspectors. They tend to go to office like any other administrative officer from 10.30 am to 6.00 pm giving wrong signal to the field staff. In the absence of adequate supervision from senior level officers, the field staff, as well junior level supervisors, take things easy and do not perform as expected of them. 
On account of lack of supervision, motivation and large-scale absenteeism, the productivity of sweepers is generally below 50%.

2.5.2	Productivity of Equipment:
Equipment given to sweepers is generally outdated and inefficient. At most places, sweepers are given short handled brooms and old designed, inefficient wheel-barrows.
Short handle brooms necessitate the sweepers to bend while working. This gives fatigue and does not permit sweepers to work continuously for even l5 minutes. This necessitates intermittent rest and results in waste of time. The long handled brooms are more efficient and enables the sweepers to work with ease for a long duration of time without fatigue. But out of entrenched habit, acceptance of long-handled brooms is very poor.
Sweepers are either given baskets to collect the street sweepings or traditional wheel barrows for the same. They find it inconvenient to fill waste into these baskets and wheel-barrows without supporting tools such as metal trays and plates. They have to make frequent trips to the dustbins carrying the waste in baskets. This is time consuming and tiresome so they tend to throw the waste on the roadside or into open drains or burn it. The old design of the handcart make it necessary to put the waste on the ground by putting the cart up side down. This causes nuisance and insanitary conditions.
Transport vehicle productivity is also very poor because of high down-time, inefficient deployment, inadequate loading of vehicles and absence of supervision and monitoring at the disposal-point, leading to “ imaginary ” trips.
2.5.3	Protective Equipment

Sweepers are generally not given protective equipment such as gloves, boots and masks though they are exposed to health risks on account of handling wastes mixed with human excreta or hospital waste. The unfortunate experience is that often where such equipment is given, sweepers do not use them and sell their safety  equipment including the uniforms.
2.5.4	Service to poor communities 

The level of SWM services to poor communities is deplorable in all parts of the country and it does not reach the urban poor in small towns. In most urban areas the services have not been structured to cover urban slum encroachments, as the law does not cast a duty on local bodies to clean private lands. They are thus left to themselves. In large cities due to rapid industrialization, slums are formed in various pockets. The slum population ranges from 20% to 50% of the city population. These poor communities living in slums have highly inadequate basic amenities. The slum dwellers on account of lack of living space, education, civic sense and viable alternatives deposit their wastes just outside their houses or in the close proximity of residential areas or into nearby storm-water drains from where the waste is rarely collected and decays, causing problems of sanitation, disease and environmental degradation. Most slums are served irregularly or not at all. In some cities they are cleaned occasionally by sending out special teams of sweepers to clean up the slums before the monsoon months as a preventive health measure. 
A similar situation prevails in the Development Authority or Improvement Trust areas where drains and dustbins are provided but no infrastructure for servicing them until they are included in Municipal limits after several years.


Peri-urban areas

Peri-urban areas adjacent to the cities suffer from neglect and lack of services as they are neither urban nor totally rural. These areas pose threat to the health and environment of the cities.
2.6	LEGAL ASPECTS

Laws governing urban local bodies make it obligatory to ensure regular cleaning of their public streets and disposal of wastes collected from these. In the absence of adequate legal provisions, citizens in general do not organise themselves for proper storage of waste at source, its community collection and disposal into the municipal system. In the absence of proper legislation, it is neither mandatory for the people to have a domestic bin, nor compulsory for urban local bodies to provide or community based collection, resulting in insanitary conditions in urban areas, which affect the environment adversely. The laws generally provide for street sweeping, provision of dust bins and removal of waste therefrom, which are inadequate to handle the situation effectively. They also do not give powers to local bodies to punish offenders. Local bodies have to file complaints in courts where the legal process is very slow for various reasons. The amount of fine that can be imposed is also very small. No impact is therefore created. People have no fear of such punishment. There is no provision to clean slum pockets, which are generally situated on private plots or on government or municipal lands. Insanitary conditions prevail in such areas and local bodies do not feel obliged to clean such areas.
2.7 FINANCIAL SITUATION.

2.7.1 Financial Discipline
Although local bodies have powers under the laws governing local bodies to levy certain taxes to raise their financial resources, they do not tap them adequately. Nor do they adequately assess or collect existing taxes. The political will to impose and collect adequate taxes from the people to meet the cost of services is lacking, resulting in steady deterioration of the services. The increase in cost of services is not correspondingly met by an increase in tax recovery. Besides, there is an element of large scale tax evasion and grave delays in assessing new buildings which is not curbed effectively.


2.7.2 SWM services neglected

The SWM service has remained extremely neglected in the country ever since independence. It never caught the attention of decision-makers. The service has thus remained primitive and inefficient. There is an urgent need for modernisation and mechanisation to improve the level of service and the quality of life of the people living in urban areas.
Improvement in SWM service necessitates initial investments to meet capital costs, followed by regular and timely provision of adequate funds for the maintenance of these services, which can be made up by reducing the establishment cost.
The financial scenario of urban areas shows that most local bodies experience an acute shortage of funds even to maintain existing services and are not in a position to undertake developmental activities and pay salaries in time. 
2.7.3	Public - Private Partnership

Public indifference, increasing establishment cost of service and deteriorating standard of service rendered by the work force for various reasons, has compelled local bodies to think about introducing the element of public - private partnerships or private sector participation in the service.
Presently private sector participation is being attempted in getting vehicles on contract and at some places contracts are being given to do collection and transportation of waste, which is working well. Recently many cities in the country have entered into contracts or memorandums of understanding with private companies for setting up compost plants with or without power generation. More and more cities plan to involve the private sector in various aspects of solid waste management. The provisions of the Contract Labour (Regulation and Abolition) Act 1970 do not permit contracting out of services which are currently being provided by the urban local bodies departmentally.

2.7.4	Cost Recovery

Cost recovery has not been attempted seriously in SWM services all these years. There is hardly any cost recovery. A small city cleaning tax is imposed in some towns/cities, which does not meet a fragment of the cost incurred on SWM service. Rent based low rateable value of the old properties does not generate adequate revenue and permit full cost recovery. There is a need for area-based Property Tax reform.

2.8	LACK OF COMMUNITY INVOLVEMENT

2.8.1	Community apathy for Improved SWM Service and Cost 	Sharing

People do desire a better quality of life and raise their voice quite often for improving Solid Waste Management Services, but when it comes to cost sharing, they shy away. Nor do they use the facilities already provided by the urban local bodies and keep on littering streets, regardless of income or education levels. It is a common experience that at places where the local body has made a provision of dust bins, people tend to throw the waste outside the bin instead of using the facility provided. 
Though households and establishments spend a lot of money on their well- being, they do not show concern by sharing the costs for improved SWM services, despite knowing fully well that traditional services are poor and can be updated only by mobilising additional finances. However, of late some public responses are seen towards sharing of costs if people are assured a better quality of service. Studies at Panaji, Trivandrum, Cochin, Calicut, Delhi and Bangalore have shown that people are ready to share the costs if the level of service is improved. People have shown a willingness to pay from Rs.10 to 40 more per month for better SWM services.

Waste-Pickers and Informal recycling, reuse etc.

In India there is a large informal sector of rag pickers who earn their livelihood from waste-picking from the streets, dust bins and waste dumps. It is estimated that these waste pickers pick up about 5% to 10% of the total waste produced in large urban areas and pass it on to the recycling industries through various levels of intermediaries. These rag pickers thus reduce the burden of local body by several million rupees a year in collection, transport and disposal costs as well results in saving of landfill space. This will also give value addition to recyclable waste and help in conserving national resources but their role has not been recognised and acknowledged by the society or the authorities. Hundreds and thousands of rag pickers start picking up wastes in the early hours from 4 am and carry on this work throughout the day. Despite this voluntary service which benefits both citizens and municipalities, waste-pickers are regularly driven out by the Police and viewed with distaste and suspicion by the public at large and even some Courts. A large number of waste purchasers buy this recyclable material from them at a very low cost and pass on the material to industry at a good profit. In spite of this, the waste pickers earn something between Rs.15 and Rs.50 per day. They generally pick up papers, plastics, metal, glass, rags, etc. Besides the waste-pickers, there are several waste purchasers who move from house to house for buying reusable materials. A very large network exists in the informal sector towards re-use and recycling of wastes. An effort to organise the waste pickers is a difficult task as the people involved in purchasing recyclable work against the interests of the waste pickers. Therefore, quite often, efforts made to organise rag pickers are sabotaged by such vested interests. However, examples at Ahmedabad, Rajkot, Mumbai, Chennai, Bangalore etc., show that waste-pickers can be organised and can get better quality wastes from the door step to give them a better living and much higher dignity of work as waste-collectors.

 

C H A P T E R  3

RECOMMENDATIONS FOR MODERNIZATION OF
SOLID WASTE MANAGEMENT PRACTICES
IN CLASS I CITIES IN INDIA

TECHNICAL ASPECTS

3.1 STORAGE OF WASTE AT SOURCE

It is essential to keep the streets and public places clean at all the times of day. This is possible only if waste producers co-operate and effectively participate in the waste management efforts of the local body. If people keep on throwing wastes on the streets indiscriminately, the local body cannot keep the city clean in spite of its best efforts. People, therefore, have to form a habit of storing the waste at source in their personal bin/bins and discharge the waste into the municipal system only, at specified times.


MANDATORY RECOMMENDATION :
	
NO WASTE SHALL BE THROWN ON THE STREETS, FOOTPATHS, OPEN SPACES, DRAINS OR WATER BODIES. 

	WASTE SHALL BE STORED AT SOURCE OF WASTE GENERATION IN TWO BINS/BAGS, ONE FOR FOOD WASTE/BIO-DEGRADABLE WASTE AND ANOTHER FOR RECYCLABLE WASTE SUCH AS PAPERS, PLASTIC, METAL, GLASS, RAGS ETC. (SEE ANX. - D) 

WASTE SUCH AS USED BATTERIES, CONTAINERS FOR CHEMICALS ABD PESTICIDES, DISCARDED MEDICINES AND OTHER TOXIC OR HAZARDOUS HOUSEHOLD WASTE (See Annexure E), IF AND WHEN PRODUCED, SHOULD BE KEPT SEPARATELY FROM THE ABOVE TWO STREAMS OF WASTE. 




The following measures may be taken by urban local bodies to meet the above expectations.

Households

All households may be directed that:-

1.	They shall not throw any solid waste in their neighbourhood, on the street, open spaces, vacant plots or into drains.

2.	They shall (a) keep the food waste/bio-degradable as and when generated, in any type of domestic waste container, preferably with a cover, and  (b) keep dry/recyclable wastes preferably in bags or sacks as shown below :-





















Photo - 17 :  Domestic bin used for storage of food / bio-degradable waste.























Photo - 18 :  Nylon bag utilized for storage of recyclable waste at the household level through NGO effort.

3.	Use of A metal or plastic container with lid is advised for the storage of food/biodegradable/wet waste. A container of 15 litre capacity for a family of 5 members would ordinarily be adequate. However, a household may keep larger containers or more than one container to store the waste produced in 24 hours having a spare capacity of 100% to meet unforeseen delay in clearance or unforeseen extra loads. Wet wastes should preferably not be disposed of in plastic carry bags.

4.	Keep domestic hazardous waste listed in Annexure - E separately, for disposal as arranged for by the ULB.
 
5.	A private society, association of flats/multistoried buildings etc. shall provide a community bin facility for the members of their society/association for storage of wet domestic wastes and instruct all residents to deposit their domestic waste in these community bins to facilitate collection of such waste by the local body from the designated spot.

6.	In case of Multi Storied buildings where it may be difficult for the waste collector to collect recyclable waste from the door step, the association of M. S. Buildings may optionally keep one more community bin for the storage of recyclable material.

7.	In slums, where because of lack of access or narrow lanes it is not found convenient to introduce house-to-house collection system, community bins of suitable size ranging from 40 to 100 liter capacity shall be placed at suitable locations by the local body to facilitate the storage of waste generated by them. They may be directed to put their waste into the community bins before the hour of clearance each day as shown below.




















Photo - 19 : Community bin placed in a slum pocket for community level storage of domestic waste.

8.	In a situation where the local body finds it difficult to place smaller community bins in the slums on account of lack of awareness among the slum dwellers, the local body may provide larger containers which may match with the local body's transportation system at locations which may be suitable to the slum dwellers and convenient for the local body to collect such waste. The slum dwellers may be directed to deposit the waste in such larger bins before the hour of clearance of waste each day.

3.1.2	Shops/ Offices/ Institutions/ Workshops etc.:

All shops and establishments may be directed that:-

1.	Shops, Offices, Institutions shall refrain from throwing their solid waste /sweeping etc. on the footpaths, streets, open spaces.

2.	They shall keep their waste on-site as and when generated in a suitable container until the time of doorstep collection.

3.	The size of the container should be adequate to hold the waste they normally generate in 24 hours with 100% spare capacity to meet unforeseen delay in clearance or unanticipated extra loads.

4.	They shall keep hazardous waste listed in Annexure E separately as and when produced and dispose of as per directions given by the local ULB.

5.	The association of private commercial complexes/MSBs (multi-storey buildings) shall provide suitable liftable community bin match with the waste collection and transportation system of the local body for the storage of waste by their members and direct them to transfer their waste into the community bin before the prescribed time on a day-to-day basis.

The association should consult the local body in this matter in advance and finalise the type of bin and the location where such community bin/s shall be placed to facilitate easy collection of such waste. 

The following photograph illustrates the use of such bins.






























Photo - 20 :  One among variety of bins that could be used for community storage of waste in multi-storey buildings/commercial complexes.


3.1.3 HOTELS AND RESTAURANTS :-

All hotels and restaurants may be directed that :-

	Hotels and restaurants shall refrain from throwing their dry and wet solid waste/sweepings on the footpath, streets, open spaces or drains.


	They shall also refrain from disposal of their waste into municipal street bins or containers. 


	They shall store their waste on-site in sturdy containers of not more than 100 Liter capacity. The container should have appropriate handle or handles on the top or side and rim at the bottom for ease of emptying. 


In case of large hotels and restaurants where it may not be convenient to store waste in 100 liter or smaller size containers, they may keep larger containers which match with the primary collection and transportation system that may be introduced in the city by the urban local body, to avoid double handling of waste.

	They shall keep hazardous waste listed in Annexure E separately as and when produced and dispose it of as per the directions.


3.1.4	Vegetable/Fruit Markets

These markets produce large volumes of solid waste. 

The local body may either:- 

a)	direct the association of the market to provide large size containers which match with the transportation system of the local body or
b)	depending on the size of the market, local body may provide large size containers with lid or skips as illustrated below for the storage of market waste at suitable locations within the market on full cost/partial cost recovery as deemed appropriate.

The shopkeepers may be directed that they shall not dispose of waste in front of their shop/Establishment or anywhere on the street or in open spaces and instead shall deposit their waste as and when generated into the large size container that may be provided for the storage of waste in the market.
























Photo - 21 :	Large containers placed in Vegetable / Fruit market on a paved floor for the storage of market waste.


3.1.5	Meat and Fish Markets

1.	The shopkeepers shall not throw any waste in front of their shops or anywhere on the streets or open spaces.

2.	They shall keep within their premises sturdy containers (of size not exceeding 100 liters) having lid, handle on the top or on the side and rim at the bottom of the container with adequate spare capacity to handle unforeseen loads.

3.1.6	Street Food Vendors

All street food vendors may be directed not to throw any waste on the street or pavement. They must keep bins or bags for the storage of waste that generate during their activity. Their handcarts must have a shelf or canvas below for storage of waste generated in the course of business.


3.1.7 Marriage halls/Kalyan Mandap/Community halls etc.
	
A lot of waste is generated when marriage or social functions are performed at these places and unhygienic conditions are created. Suitable containers with lid which may match with the primary collection or transportation system of the local body should be provided by these establishments at their cost and the site of their placement should be finalised in consultation with the urban local body to facilitate easy collection of waste. On-site bio-digesters for food waste should be encouraged.

3.1.8	Hospitals/Nursing Homes/Pathological laboratories/Health care centers/Establishments etc.

	These establishments produce bio-medical as well as ordinary waste.


	These establishments may be directed that they shall refrain from throwing any bio-medical waste on the streets or open spaces, as well as into the municipal dust bins or the domestic waste collection sites.


	They shall also refrain from throwing any ordinary solid waste on footpaths, streets or open spaces.


	They shall keep colour-coded bins or bags as per the directions of the Govt. of India, Ministry of Environment dated 20th Bio-medical Waste (Management & Handling) Rules 1998, and follow the directions of CPCB & State PCBs from time to time for the storage of biomedical waste including amputated limbs, tissues, soiled bandages, used injections, syringes, etc. Another container with a lid for storage of food waste and other waste fit to be disposed of into the municipal domestic waste stream shall also be provided by them.


The storage of bio medical waste shall be done strictly in conformity with directions contained in the Govt of India's aforesaid notification.



3.1.9	Construction & Demolition Wastes

1.	No person shall dispose of construction waste or debris on the streets, public space, footpath or pavement.

2.	Construction waste shall be stored until removed only within the premises of the building, or in containers where such facility of renting out containers is available. In exceptional cases where storage of construction waste within the premises is not possible, the waste producer shall take prior permission of the local authority or the State Government as may be applicable for temporary storage of such waste and having obtained and paid for such permission, may store such waste in such a way that it does not hamper the traffic, the waste does not get spread on the road and does not block the surface drain or storm water drain.

3.	Local bodies above 10 lac population may make an endeavour to provide or encourage  the facility of skips/containers on rent for the storage and transportation of construction waste as illustrated below. 



















Photo - 22 : Open skip (container) kept for the storage of construction/demolition waste.


















Photo – 23 : Transportation of construction waste.

Garden waste :

Private gardens should as far as possible compost and re-use all plant wastes on-site. Where it is not possible to dispose of garden waste within the premises and the waste is required to be disposed of outside the premises, it shall be stored in large bags or bins on-site and transferred into a municipal system on a weekly basis on payment. The generation of such waste should as far as practicable be regulated in such a way that it is generated only a day prior to the date of collection of such waste and should be stored in the premises and kept ready for handing over to the municipal authorities or the agency that may be assigned the work of collection of such waste.

Large public parks and gardens should endeavour to compost and utilise all the garden waste and fallen leaves from avenue trees within the garden. However, if such waste has to be disposed of, they may keep large skips, which match with the municipal transportation system for transportation of such waste. Such skips may be provided by the local body or the Government owning such parks and gardens. In case of private parks and gardens they should make their own storage arrangement which matches with the municipal primary collection and transportation system.

SEGREGATION OF RECYCLABLE WASTE	

It is essential to save the recyclable waste material from going to the waste processing and disposal sites and using up landfill space. Profitable use of such material could be made by salvaging it at source for recycling. This will save national resources and also save the cost and efforts to dispose of such wastes. This can be done by forming a habit of keeping recyclable waste material separate from food wastes, in a separate bag or a bin at the source of waste generation by having a two-bin system for storage of waste at homes, shops and establishments where the domestic food waste (cooked and uncooked) goes into the Municipal system and recyclable waste can be handed over to the waste collectors (rag pickers) at the door step.


MANDATORY RECOMMEDATION

THE LOCAL BODIES SHALL DIRECT HOUSEHOLDS, SHOPS AND ESTABLISHMENTS NOT TO MIX RECYCLABLE WASTE WITH DOMESTIC FOOD/BIO- DEGRADABLE WASTE  AND INSTEAD KEEP RECYCLABLE/NON-BIO DEGRADABLE WASTES IN A SEPARATE BIN OR BAG AT THE SOURCE OF WASTE GENERATION.

The following measures may be taken by the local bodies towards segregation of recyclable waste:

The local body may mobilise NGOs or co-operatives to take up the work of organising street rag-pickers and convert them to door step "waste collectors" by motivating them to stop picking up soiled and contaminated solid waste from the streets, bins or disposal site and instead improve their lot by collecting recyclable clean material from the doorstep at regular intervals of time. The local bodies may, considering the important role of rag pickers in reducing the waste and the cost to the local body in transportation of such waste, even consider extending financial help to NGOs and co-operatives in providing some tools and equipment to the rag pickers for efficient performance of their work in the informal sector.
The Local Bodies may actively associate resident associations, trade & Industry associations, CBOs and NGOs in creating awareness among the people to segregate recyclable material at source and hand it over to a designated waste collector identified by the NGO. The local body may give priority to the source segregation of recyclable wastes by shops and establishments and later concentrate on segregation at the household level. 

The upgraded rag-pickers on becoming door step waste-collectors, may be given an identity card by the NGOs organising them so that they may have acceptability in society. The local body may notify such an arrangement made by the NGOs and advise the people to cooperate.

This arrangement could be made on "no payment on either side basis '' or people may, negotiate  payment to such waste collectors for the door step service provided to sustain their efforts.

PRIMARY COLLECTION OF WASTE

It is necessary to provide a daily service to all households, shops and establishments for the collection of putrescible organic/food/bio-degradable waste from the doorstep because of the hot climatic conditions in the country. This service must be regular and reliable. Recyclable material can be collected at longer regular intervals as may be convenient to the waste producer and the waste collector, as this waste does not normally decay and need not be collected daily. Domestic hazardous waste is produced occasionally and so such waste need not be collected from the doorstep. People could be advised or directed to put such waste in special bins kept in the city for disposal of such wastes.









MANDATORY RECOMMENDATIONS:

	DOMESTIC, TRADE AND INSTITUTIONAL FOOD/ BIO-DEGRADABLE WASTE, SHALL BE COLLECTED FROM THE DOORSTEP OR FROM THE COMMUNITY BIN ON A DAILY BASIS.

	RECYCLABLE WASTE MATERIAL/NON BIO-DEGRADABLE WASTE OTHER THAN TOXIC AND HAZARDOUS WASTE SHALL BE COLLECTED FROM THE SOURCE OF WASTE GENERATION AT THE FREQUENCY AND IN THE MANNER, NOTIFIED BY THE LOCAL BODY FROM TIME TO TIME 

DOMESTIC HAZARDOUS/ TOXIC WASTE MATERIAL SHOWN IN ANNEXURE 'E' SHALL BE DEPOSITED BY THE WASTE PRODUCERS IN SPECIAL BINS THAT MAY BE PROVIDED BY THE LOCAL BODY AT VARIOUS PLACES IN THE CITY FOR DEPOSITING SUCH WASTES.

The following arrangements shall therefore be made by the local bodies:-

Local bodies shall arrange for the primary collection of waste stored at various sources of waste generation by any of the following methods or combination of more than one method:

1.	Doorstep collection of waste through containerised handcarts/tricycles or other similar means with active community participation as shown in the photograph below :-












































Photo - 24 & 25 :  Doorstep collection of waste through containerised handcart with public participation.


2.	Doorstep collection of waste through motorised vehicles having non-conventional horns deployed for doorstep waste collection with active community participation.

3.	Collection through community bins from private societies multi-storied buildings, commercial complexes, 

4.	Doorstep or lane-wise collection of waste from authorised/unauthorised slums or collection from the community bins to be provided in the slums by the local bodies. 

5.	House-to-house collection of waste from posh residential areas where community participation is not likely, on full-cost-recovery basis as illustrated below :-





















Photo - 26 :	Special services of  house to house collection of waste from posh residential and commercial areas on cost recovery basis





















Photo – 27 : House to house collection of  food / bio-degradable as well as recyclable waste in private society on monthly payment basis through  an  NGO effort.

6.	The local body should provide special bins for the disposal of domestic hazardous waste listed in Annexure - E at various places in the city and notify the location to the people. These should be covered bins of a distinct colour so that they can be identified easily.

3.4	MODUS OPERANDI 

3.4.1	Door step collection through containerised handcarts with 	bells/whistles

Each sweeper may be given a handcart having detachable containers (preferably 4-6) of 30 to 40 liter capacity each. A bell may be affixed to the handcart or a whistle may be provided to the sweeper in lieu of a bell. Each sweeper shall be given a fixed area or beat for sweeping plus a fixed number or stretch of houses for the collection of waste. The local bodies may, based on local conditions, fix the work norms as they deem appropriate. It is suggested that in congested or thickly populated areas, 300 running metres of road length and the adjoining houses may be given to each sweeper, whereas in less congested areas 500 running metres of the road length with adjoining houses may be allotted to a sweeper depending upon the density of population in the given area and local conditions. In low density area even 750 running metres of road length and houses can be given. Normally 150 to 250 houses coupled with the above road length may be taken as a yardstick for allotment of work to an individual sweeper.

3.4.2	Role of the sweeper

The sweeper should ring the bell or blow the whistle announcing his arrival at the place of his work and start sweeping the street. The people may be directed that on hearing the bell or whistle they should put their domestic biodegradable waste into the handcart of the sweeper or hand over the waste to him/her.

At places where it is not convenient for the householder to deposit the waste in the handcart/tricycle, on account of their non-availability at home when sweeper arrives in their area, they may leave the domestic waste in domestic bins or bags just outside their house on the street in the morning so as to enable the sweeper to pick up the waste and put it into the handcart.

No sweeper may be expected or directed to do house-to-house collection by asking for waste at the doorsteps, as this will affect his energy and productivity.

3.4.3.	Collection through motorised vehicles

Local bodies as an alternative to door-step collection through containerised handcarts may deploy motorised vehicles having unconventional horn for the door step collection of waste. The driver of the vehicle should intermittently blow the horn announcing his arrival in different residential localities and on hearing this, the householders should deposit their domestic waste directly into such vehicle without loss of time. 




3.4.4	Primary Collection of waste from Societies/Complexes

In private societies, complexes and multi storied buildings, normally no sweepers are provided by local bodies, hence private sweepers are generally engaged. It may be therefore made compulsory for the management of the societies, complexes and MSBs to keep community bins or containers in which dry and wet waste may be separately stored by the members. Such bins may be placed at an easily approachable location to facilitate easy collection by the municipal staff or the contractors engaged by the local body. The local body should arrange to collect waste from these community bins/containers through handcarts, tricycles, pick-up vans, or other waste collection vehicles as may be convenient,  on a daily.

To facilitate collection of waste from societies or commercial complexes, the local bodies should by a rule, make it obligatory for them to identify an appropriate site within their premises for keeping such bin/container for the storage of waste.

3.4.5	Collection of Waste from Slums

The local body shall collect waste from slums by bell ringing/whistle system along their main access-lanes. Residents should bring their wastes from their houses to hand carts. Where slum residents prefer community bins, they should bring their bio-degradable waste to these bins only an hour or two before the time of clearance. The local body may, if so desired, engage a private contractor for collection of this waste. Performance certification by a “Mohalla Committee” may be insisted upon in such cases.

3.4.6	Collection-at-the door in posh residential areas

In posh residential areas where the residents might not be willing to bring their waste to the municipal handcart/ tricycle, collection-at-the-door pick up of wastes may be introduced for picking up domestic waste from households daily on full cost recovery basis and an NGO or contractor may be encouraged to provide such service. 



3.4.7	Collection of duly segregated recyclable/non-bio-degradable waste from households

NGOs may be activated to organise the rag-pickers and convert them into door-step waste-collectors to improve their quality of life and to reduce their health risk. This will also increase their income levels. NGOs may allot to such waste collectors specified lanes and bye-lanes comprising of 150 to 250 houses for doorstep collection of recyclables. They may also be given identity cards by the NGOs for increasing their acceptability in society. NGOs and/or the corporation may support such waste collectors by giving them bags and tools required for collection of recyclable waste from the doorsteps. The local body may also inform the people of the arrangements made by the NGO and advise them to avail of the services as illustrated in the photograph below:-






















Photo-28 :	House to house collection of recyclable waste through a waste collector (upgraded ragpicker) – an NGO effort.


3.4.8	Collection of Waste from Shops and Establishments

Shops and establishments normally open after 9 or 10 am. These timings do not synchronize with the usual work schedule of sweepers. Under this situation one of these three alternatives may be adopted. 


1.	Sweepers may first carry out the work of street sweeping in the morning hours as usual and soon thereafter take up the work of door-step collection of waste, after most of the shops have opened.

2.	Waste collectors (rag pickers) may be organised to collect the recyclable waste from shops and establishments as soon as they opens, as most of such waste is recyclable. Working arrangements may be made with the shops and establishments accordingly. The shops & establishments may be asked to store waste in two bins if they produce waste other than recyclable waste also. This arrangement may be made on ‘No payment’ basis on either side. 

The recyclable material received by the waste collectors directly from shops and establishments would give them a better return. The waste would be dry and not soiled and would fetch a good price in the market. This will work as an incentive for them to continue door to door collection.

The associations of markets, shops and establishments may be persuaded to organise this service with the help of NGOs and rag-pickers in their market.












Note of caution:

Rag picking is an informal income-generating activity undertaken by a poor strata of society. The suggestion to improve their lot by upgrading them to the level of doorstep waste-collector is only with a view to improve the quality of life of the rag-pickers, relieve them from the dirty work of picking up soiled and contaminated waste to earn their living, integrate them in the mainstream of society by giving them access to the houses, shops and establishments to collect recyclable waste from the door step in the same informal manner. The rag-pickers should not, therefore, be given any formal employment on a daily or monthly wage by the local body or even by the NGOs as it may attract the provisions of labour laws. The NGOs should only help in improving their lot by organising them and need not play a role of their employer for the primary collection of recyclable waste from the doorstep. At the same time they should not be prevented by law from engaging in this occupation.

3.	Doorstep collection service from shops and establishment shall be provided or may be contracted out on ‘full cost-recovery’ basis.

3.4.9	Collection of Bio-medical Waste

The collection of bio-medical waste should be done in accordance with the directions contained in the Govt of India, Ministry of Environment Notification dated 20th July 1998. The liability for the disposal of bio-medical waste is now on the waste producer. Therefore, the local body as such is not liable to provide any service. However, if the local body desires to help the hospitals, nursing homes and other health care establishments in the matter of handling and disposal of bio medical waste, it may assist them on full cost recovery basis and extend the helping hand without taking over any legal responsibility.

The hospitals and nursing homes in the city may be divided into convenient groups and routes may be mapped out for the doorstep collection of hospital/nursing home wastes. The hospitals may be directed to keep sealed bags at one safe place to be handed over to the collection staff. This may be done by the association of medical practitioners etc. through contractors. The association may, if it so desires, get this work done departmentally by having their own vehicles which meets the requirements of the aforesaid Notification. In case the local body desires to extend help in the matter of primary collection of waste, it may do so strictly in conformity with provisions of the above Notification on full-cost-recovery basis. The cost could be recovered on pro-rata basis depending on the number of beds or quantity of waste collected from such establishments.
3.4.10		Collection of Hotel and Restaurant Waste
The hotels and restaurants may make their own arrangements for collection of waste through their own association, or the local body may extend help in primary collection of such waste by deploying its own manpower and machinery for door step collection of such waste on full-cost-recovery basis. The cost could be recovered on pro-rata basis. This doorstep service may be contracted out by the local body if so desired.
Charges for the collection of hotel waste may depend upon the quantity of waste to be picked up from the hotels and restaurants and frequency of collection required.
The cost recovery may be planned according to the classification of hotels/ restaurants made on the above basis and decided in consultation with them.
A survey of the waste generation of the hotels/ restaurants may be made before the collection rates are introduced and notified.

3.4.11 	Vegetable, Fruit, Meat and Fish Markets Waste

These wastes should be removed on a daily basis departmentally or through a contractor on full or part-cost-recovery basis as may be deemed appropriate by the local body.

The large containers kept in the fruit and vegetable markets should properly be emptied during non-peak hours and the waste from meat and fish markets should be collected through a closed pick-up van service by engaging a contractor, or departmentally as deemed expedient by the local body.



3.4.12 Collection of garden waste 

	The waste stored in public and private parks, gardens, lawn plots etc. should be collected on a weekly basis by arranging a rotation for collecting such waste from different areas, on different days to be notified to the people to enable them to trim the trees and lawns accordingly and keep the waste ready. This waste may be collected through a contractor or departmentally as deemed appropriate by the urban local authority. Cost recovery shall be insisted upon, based on the volume of waste collected.

 Collection of waste from marriage halls, Kalyan Mandaps, community halls, etc. :

A special pick up arrangement should be made for collection of waste from these establishments daily on a full-cost-recovery basis. The cost of such collection could be built into the charges for utilising such halls. This service may be provided preferably through a contractor or departmentally as the local body deems fit. On-site, processing of food wastes by bio-methanation may be encouraged.

 Collection of construction and demolition waste

1.	The local body should prescribe the rate per ton for the collection, transportation and disposal of construction waste and debris and notify the same to the people.

2.	Every person who is likely to produce construction waste may be required to deposit with the local body an approximate amount in advance at the rates as may be prescribed by the local body from time to time, for the removal and disposal of construction waste from his premises by the local body. Such amount may be deposited at the time when the building permission is being sought and in cases where such permission is not required, at any time before such waste is produced.

3.	The charges for removal of construction waste to be doubled for those who fail to deposit the amount in advance.


4.	To facilitate the collection of small quantities of construction and demolition waste generated in the city, suitable sites may be identified in various parts of the city and notified people to deposit small quantities of construction and demolition waste. Containers could be provided at such locations and small collection charge levied for receiving such waste at such sites and for its onward transportation. Rates may be prescribed for such collection by the local body. Contracts could be given for managing such sites.

3.4.15	 	Dairy and cattle-shed waste

In the cities above 5 lac population; the dairies and cattle breeders having sheds within the city limits should be asked to move the cattle sheds outside the city limits. Such waste producers in all Class-I cities should be directed not to stack the cow dung or other stable wastes within their premises or on the roadside or chain for future use or sell it as it creates insanitary conditions. They must, therefore, transfer the waste produced by them daily into the specified municipal storage containers nearby.

SWEEPING OF STREETS & PUBLIC SPACES

Daily sweeping of public streets is essential where there is habitation close by. Isolated pockets or roads with little or no habitation around do not require daily cleaning but at the same time they cannot be ignored. A schedule of street cleaning should be prepared, prioritizing the roads requiring daily cleaning and the ones which are need to be cleaned periodically.

MANDATORY RECOMMENDATIONS:

	ALL PUBLIC ROADS, STREETS, LANES AND BYE-LANES HAVING HABITATION OR COMMERCIAL ACTIVITY ON ONE OR BOTH SIDES OF THE STREET SHALL BE CLEANED ON DAILY BASIS ASSIGNING CLEARLY DEMARKETED AREA TO EACH SWEEPER AND STREET SWEEPINGS SHALL BE DEPOSITED IN THE CONTAINER PLACED AT THE TEMPORARY WASTE STORAGE DEPOT ESTABLISHED IN THE CITY.


The following measures may be taken to ensure regular sweeping of streets and public places: 	

3.5.1 Street sweeping to be done on a daily basis.

Sweeping of the public roads, streets, lanes, by-lanes should be done daily if there is habitation or commercial activity on one or both sides of the street. A list of such roads and streets together with their length and width should be prepared and a program for their daily cleaning should be worked out by the local body keeping in view the norms of work (yardsticks) prescribed. Roads and streets with no cluster habitation which do not require daily cleaning may be put in a separate group and may be taken up for need-based cleaning on alternate days, twice a week, once a week or occasionally, as considered appropriate by the urban local body. Similarly a timetable should be prepared for cleaning of open public spaces daily or periodically to ensure that they do not become dump yards and remain clean. 

3.5.2 	All SWM services to be provided daily including on Sundays and Public Holidays

(a) 	Working on Sundays
	
The generation of waste is a continuous process. As waste is produced each day, collection, transportation and disposal of waste is required to be done daily. There can therefore be no holiday in street sweeping, primary collection, transportation, processing and disposal of waste. All local bodies should therefore re-organise their work schedule and ensure that the Sanitation Department functions on all days in the year irrespective of Sundays and public holidays. This does not mean that Sanitation Department staff shall have no weekly off or holidays. The sweepers and other staff engaged in collection, transportation and disposal of waste as well as supervision of sanitation services should be given their statutory weekly off by rotation instead of giving them off on Sunday, by dividing the staff into seven groups and each group getting a weekly off on one of the days of the week. Thus 1/7th of the staff should be enjoying their weekly off on each day of the week. This will necessitate staff consolidation or creation of additional posts to the extent of 1/7th of the total strength of the staff in the cities where no cleaning is presently done on Sundays. 

Alternatively, the staff may be given two half days (afternoons) off in a week in lieu of one full day weekly off if the sweepers agree to such an arrangement. Here the sweepers may leave work after working for 4 hours on two days out of seven days of the week to make up their weekly off. Perhaps they may be happy to have two half holidays instead of one weekly off in a week as they will have more time for themselves and the family twice a week. However, since this has legal implications, such arrangements will have to be worked out by mutual consent.

This arrangement of giving two half days' leave in lieu of one full day weekly off, may be made applicable to street sweepers and drain cleaners and their supervisors only and not to the transportation workers or workers engaged in the disposal of waste as these activities have to continue for full shifts of the day. 1/7th additional staff may be engaged in these sections of the SWM department to make up the requirement of working on all the days, or overtime may be given as per the need to complete the day’s work.

(b)	Review of Holidays given to the staff working in essential services such as Collection, Transportation, Processing and Disposal of Waste.

The list of public holidays being given to staff engaged in essential services vis-a-vis general category staff should be reviewed by the local body. Normally the number of holidays given to essential services staff are less than half the number of holidays given to general category staff. After review, the local body may finalise the number of holidays to be given to the sweepers and other staff in SWM and thereafter may make necessary arrangements for the collection, transportation and disposal of waste on all public holidays by either suitably compensating existing workers for holiday or by creating additional mechanisms to carry out the work on public holidays. The staff can also be compensated by giving additional earned leave in lieu of a public holiday, or additional salary/allowance as deemed proper. This suggestion does not preclude continuance of existing arrangements, if any, made by the local body to provide SWM services on public holidays.

3.5.3  Substitution of Sanitation Workers	

When any sanitation worker remains absent or proceeds on leave, alternate arrangements must be made to ensure that cleaning is done as usual. Badli workers or leave reserve could be used for this purpose. Any other satisfactory arrangements are currently in use for this purpose they only continue. Work must not suffer on account of absenteeism.

3.5.4	Prevent Burning of Waste by Sweepers and the Public

All urban local bodies should take measures to prevent burning of tree leaves and other waste by sweepers on the roadside and direct sweepers to take all waste to the communal waste storage bins/sites only. Action may be taken against the erring employees. Where open spaces are available nearby, the leaves could be rapid-composted and used locally as organic manure for roadside plantations. 

3.6 Tools to be given to Sweepers

Use of appropriate tool play an important role in improving the efficiency of the work force. Presently most of the tools utilized by the sanitation workers are inefficient and outdated and need to be replaced by efficient tools and equipment. Traditionally the work force resists any change, even if it is for their good. Persuasion and awareness efforts will therefore be necessary to convince the workforce to adopt improved tools and equipment.

The following recommendations may be considered by the urban local bodies.

3.6.1	Brooms

Instead of using short handled brooms which require bending of the body while at work, cause fatigue to the workforce and causes back pain in the long run, the workforce may be advised to use long handled brooms as shown below which will not require bending, reduce fatigue and increase their productivity. In cities where a broom allowance is given, or only broom sticks are provided to sweepers, they may be persuaded that long handled brooms may be used or made by them for street sweeping. While making such brooms, a metal blade which can scrape the material sticking on the street should be fixed on the top of the broom, or a separate metal scraper may be given to the sweepers, to remove sticky material from the street while sweeping. 




















Photo - 29 : A long handled broom utilized for street sweeping.


There is no yardstick about the number of brooms to be given to sweepers per month. In some cities three brooms per month are given whereas in other cities only one broom is given per quarter of a year. One long handled broom per month is considered to be adequate for street sweeping. The bamboo(long handle) to which the broom is attached has a long life and can be reused for 6-12 months.





3.6.2	Metal Tray and Metal Plate

Each sweeper engaged in street sweeping should be given a metal tray and a metal plate for facilitating easy transfer of street sweeping from the streets into the handcart. 

3.6.3	Hand-Carts/ Tricycles

Each sweeper engaged in street sweeping should be given a handcart having 4 to 6 containers or a tricycle having 8 or more containers of 30 to 40 liters capacity each as illustrated below, for ease of handling. These containers should be detachable to facilitate the direct transfer of street sweepings and household waste from the container into the communal waste storage bins. Such containers should be lockable with a chain arrangement. The handcart should have at least 3 wheels with sealed ball bearings so that it can be used efficiently. 




















Photo – 30 : Six containered handcart proposed to be utilized for primary collection of waste.

















Photo - 31 : Eight containered tri-cycle proposed to be utilized for primary collection of waste.

3.7	NORMS OF WORK FOR STREET SWEEPERS
Sweepers should be assigned fixed individual beats (“Pin-point” work) according to the density of the area to be swept. The yardstick of work may be prescribed by the urban local body depending on the local situation, type of roads and  amount of effort required to be put in by the sweeper. However, the following guidelines may be considered while prescribing these norms:

	High density area      = 250 to 350 running meters (RMT) of     

                                           road length
	Medium density area = 400 to 600 running meters (RMT) of   

                                           road length 
	Low density area       = 650 to 750 running meters (RMT) of 

                                           road length.

The sweepers may be directed to sweep the roads and footpaths in the area allotted to them as well as collect the domestic, trade and institutional wastes in their handcart/tricycle from all the households, shops and establishments situated along the stretch of road/street allotted to them.

The above sweeping norms are for cleaning the streets in the first 4 hours of the working day. In the remaining hours of the day, if there is a continuous 7 to 8 hours' duty, or in the evening spell, if there is broken duty, the sweepers should be assigned pin point work for cleaning the streets in slums and unauthorized settlements to ensure hygienic conditions in the city and prevent the problems of health and sanitation arising in such areas. Depending upon the density of slums, pinpoint work may be allotted to the sweepers keeping in view the above yardsticks.

In the cities where there are less slum pockets and there is a major problem of cleaning of surface drains, the afternoon hours could be utilized for cleaning surface drain in their respective beats.

Roads which have a central verge or divider should be considered as two roads. In such cases the length of the road allotted for sweeping should be reduced to half or alternatively separate sweepers may be engaged for sweeping two sides of the road.

 The yardstick for cleaning open spaces should be prescribed based on local conditions. However, 30,000 sq.ft. of open space can be given to a sweeper for cleaning per day.

3.7.1	WORKING HOURS

Different cities have adopted different working hours depending on local conditions and age-old traditions. It is desirable to start work as early as possible in the morning so that the city looks clean before the roads and streets get busy in the morning.

Normally the labour force is required to work for 8 hours and is given half an hours' recess. Considering the type of work, it is desirable to split the 8 hours of duty of sweepers into two spells, 4 to 5 hours in the morning and 3 to 4 hours in the afternoon and the work force should be fully utilized in both the spells of duties. Quite often the work force is utilized in a group in the afternoon hours, which is highly unproductive. Individual work needs to be allotted to each person in both spells to ensure full output and accountability. The local body may decide the duty hours on the above lines and the total hours of work to be taken from the sweepers, subject to government policy, court orders and  union agreements. 

3.8	Cleaning Of Surface Drains

In many cities there are open surface drains beside the road, into which quite often the sweepers and the public dispose of waste un-authorisedly. These drains need to be cleaned on a regular basis to permit free flow of waste-water. Action should be taken to ensure that sweepers and citizens do not dispose of any waste into drains.

 Initially, drain cleaners reporting to the SWM Deptt. should be given the work of cleaning shallow surface drains (not more than 24” depth) upto 500 meter length per day and this length may be increased as soon as the discharge of solid waste into the drain is substantially reduced. Necessary tools should be given to the drain cleaners. They should also be given suitable seamless handcarts and shovels for transferring the silt to sites identified for depositing it. The periodicity of cleaning such drains should be worked out based on the conditions and frequency of clogging of drains. The Roster of Cleaning of such drains should be worked out and strictly followed. 

Whatever waste is removed from the drains should not be allowed to remain outside the drain for long for drying. It would be desirable to deposit the wet silt into a seamless handcart as soon as it is taken out from the drain. If that be not possible or found difficult, the silt may be allowed to dry for about 4 hours outside the drain before transporting the semi-solid silt for disposal.

In special situations a maximum of 24 hours should be allowed for removal of such waste. Seamless handcarts may be used for transfer of silt from the surface drain site to the waste storage depot. Shovels should be used for transferring the contents from the seamless handcart or tricycle to a larger container kept at the temporary storage depot or communal waste storage site. 

If this work can be contracted out the contractor should ensure that the silt removed from the drain is similarly lifted promptly and taken to the disposal site as per the terms of contact.

3.9	Removal of Silt From Underground Drains/Manholes

  The work of removal of silt from underground drains or manholes, storm water drains or surface drains deeper than 24”, should be done by the Engineering Division of the local body and this work should not be entrusted to the SWM department. The silt so removed should not be kept on the road/footpath for drying. This waste should be removed on the same line as suggested for silt removed from the surface drains. Wet waste only be removed immediately from the main roads and not less than in 4 hours and in other areas within 24 hours and taken to the disposal site to prevent nuisance and health hazards. This waste should not be taken to the compost plant, but may be used as landfill cover.

3.10	PROVISION OF LITTERBINS

For keeping the streets clean it is necessary to provide facilities of litter bins all over the city so that people can deposit the litter in hand into such bins while on  the move and keep the streets litter-free.

MANDATORY RECOMMENDATION :-

ADEQUATE NUMBERS OF LITTERBINS SHALL BE PLACED IN URBAN AREAS AT RAILWAY STATIONS, BUS STATIONS, MARKET PLACES, PARKS AND GARDENS AND IMPORTANT COMMERCIAL STREETS TO PREVENT LITTERING OF STREETS AND PUBLIC PLACES.


The following action may be taken by the urban local bodies:

To enable citizens to dispose of their waste-in-hand such as used cans or cartoons of soft drinks, used bus tickets, wrappers of chocolate or empty cigarette cases and the like, litter bins must be provided at all railway stations, bus stations, in all market-places, places where people gather or wait in queues and on important roads at reasonable distances ranging from 25 to 250 meters depending on local conditions.

Such bins could be of the design shown below. The removal of waste from these litter bins should be done by the pin-point beat sweepers during their street cleaning operations. The waste from the litter bin should be directly transferred into the handcart of the sweeper.



















Photo – 32 : One among the various designs of litterbins being utilized for disposal of litter at a public place.

Such facilities can be created at no cost to the local body by involving the private sector and giving them advertisement rights on the bins for a specified period or by allowing them to put their name on the bins as a sponsor. Litter bins should be put in posh as well as poor areas and the sponsor should put such bins in both the areas in the proportion decided by the local body.

3.11	Temporary Waste Storage Depots for onward transportation of waste 

The solid waste collected from the doorstep or from the community bin by the primary collection system has to be unloaded and stored at a convenient place for its onward transportation in a cost-effective manner. Temporary waste storage depots are, therefore, required to be created at suitable locations in lieu of open waste storage sites, cylindrical, masonry or such other bins. The local body should, depending upon the system of Primary Collection adopted in the town, identify the locations where community waste storage facilities shall be created.


MANDATORY RECOMMENDATION:

ALL OPEN WASTE STORAGE SITES SHOULD BE ABOLISHED EXPEDITIOUSLY AND ALL DUST BINS MADE OF CEMENT PIPES, METAL RINGS, MASONRY CONSTRUCTION SHOULD ALSO BE REPLACED IN A PHASED MANNER BY A TEMPORARY WASTE STORAGE FACILITY IN THE FORM OF A NEAT MOBILE CLOSED BODY LARGE CONTAINER OR PARKED VEHICLE FOR TEMPORARY STORAGE OF WASTE THROUGH CONTAINERISED HAND CARTS/CONTAINERISED TRICYCLES ETC., FROM THE DOOR STEPS AND/OR FROM THE COMMUNITY BINS FOR ONWARD TRANSPORTATION OF WASTE IN A COST EFFECTIVE MANNER. 

The following alternatives can be considered.
 
	Provide large metallic containers (3 to 10 cu.mtrs) with lid as illustrated below at a distance not exceeding 250 meters from the place of work of the sweepers. The distance between 2 bins should, therefore, not exceed 500 meters. The distance between the bins can be determined on the basis of the load of garbage/refuse that is likely to be received at the container from the area concerned. The bins should be placed on cement concrete or asphalt flooring having a gradual slope towards the road to keep the site clean. The flooring should be flush with the border of the road to maintain hygienic conditions and facilitate the transfer of waste from the handcart/tricycle into the container. A catch pit may be provided close by if storm water drain exists in the city.





















Photo – 33 :  A large container placed on a concrete floor at the waste storage depot in lieu of street bins.

	In areas where placement of large containers is found inconvenient, small containers of 0.5 to 1.00 cu.mtr.size as illustrated below may be placed on the roads, lanes and bylanes at short distances not exceeding 100 meters. These bins should also be kept on paved flooring as shown in option (1) and cleared daily.

































Photo – 34 :	Small container placed at short intervals in lieu of large container at longer distances.


	Another option that could be used in such a situation is to avoid placing a container altogether and instead press into service small waste collection vehicle for direct transfer of waste from the hand cart/tricycles into such vehicles. Such vehicles can be parked at suitable locations in the congested areas where sweepers can bring the waste easily as can be seen from the photograph below.































Photo – 35 : Small vehicle utilized for direct transfer of waste from the congested residential areas in lieu of placing large container.

In small cities where the local body feels that it will be difficult to maintain hydraulic vehicles for transportation of such containers, they should place at the site identified a low bed Tractor Trolley or containers which could be towed away by a tractor or a similar prime mover. 


3.12	TRANSPORTATION OF WASTE 


The system of transportation should be such that it can be easily maintained in the city departmentally or through private garages and the system should appropriately match with the system adopted for the storage of waste at the dust bin site i.e. at the temporary waste storage depots. Manual loading should be discouraged and phased out expeditiously and replaced by direct lifting of containers through hydraulic system or non-hydraulic devices or direct loading of waste into transport vehicles. 


MANDATORY RECOMMENDATION:

TRANSPORTATION OF WASTE SHALL BE DONE REGULARLY TO ENSURE THAT THE CONTAINERS /TROLLEYS AND DUSTBIN SITES ARE CLEARED BEFORE THEY START OVER-FLOWING. THE FREQUENCY OF TRANSPORTATION SHALL BE ARRANGED ACCORDINGLY. THE SYSTEM OF TRANSOPORTATION OF WASTE MUST SYNCHRONISE WITH BULK STORAGE OF WASTE AT THE TEMPORARY WASTE STORAGE DEPOTS. MULTIPLE AND MANUAL HANDLING OF WASTE SHOULD BE AVOIDED. 


The following measures may be taken to meet the above objectives:

3.12.1		Domestic/Trade/Institutional Waste

The transportation of waste from the temporary waste storage depots/sites may be planned in accordance with the frequency of containers becoming full. The locations where the containers are placed may be grouped into four categories as under:

(a)	Containers which are required to be cleared more than once a day.
(b)	Containers which are required to be cleared once a day.
(c)	Containers to be cleared on alternate days.
(d)	Containers which take longer time to fill and need clearance twice a week.

3.12.2		Routing of vehicles

Depending on the containers to be cleared each day, the route for lifting the container may be worked out avoiding zig zag movement of the vehicle to the extent possible. In large cities  routing-theory studies cab help save a lot of fuel. 



3.12.3		Use Of Vehicles In Two Shifts

All the vehicles may be utilized in two shifts to lift containers, to ensure full utilization of the fleet of vehicles and to reduce the requirement of new vehicles. 

Transportation of waste during night time may be done in areas where there is serious traffic congestion during the day and it hampers SWM operations. Work at night will increase the productivity and reduce the cost of the service.


3.12.4		Type of Vehicles to be Used	


1.	The container lifting devices such as Dumper placers/skip lifters or similar vehicles may be utilised for transportation of large size containers to the transfer station or the disposal site as illustrated below:



















Photo – 36 : Transportation of large close-body container.

2.	At places where small size containers of 0.5 to 1.0 cu.mtr. may have been placed, the refuse collector machine without compaction devices of 6 to l5 cu.mtr. capacity having top or back loading facility may be utilised. This vehicle, instead of transporting the container as at (1) above lifts and  unloads the contents of the small container into the body of the vehicle through a hydraulic system and the empty container back in place.



















Photo–37 :	Lifting of small container for emptying the contents.

3.	In small cities with poor repairs and maintenance facility, where hi-tech vehicles may not work efficiently, tractor-trolley combination or lifting of containers or toeing of containers by tractors may be utilized. Simple hydraulic tipping-trailers are recommended to avoid manual unloading at the compost-yard.

3.12.5 Bio-Medical Waste From Hospitals, Nursing Homes,
  	 Health Care Establishments Etc.

	The transportation of bio medical waste has to be arranged by the waste producers or their association. The instructions contained in the Biomedical Waste (Management and Handling) Rules 1998 may be followed. The Biomedical waste stored in colour-coded containers/bags transported in close body vehicles from the hospitals and nursing homes to the treatment and/or disposal site as shown in photographs below. Generally one vehicle may be deployed for 50 to 70 units depending on the size of the establishments and distances between them. This work may either be done by an agency selected by the Medical institutions producing biomedical waste, or their association or, on their request, by the local bodies on full-cost-recovery basis. This service may be contracted out under the active supervision and control of the association or local body. 33% standby vehicles may be kept for ensuring reliable service.





















Photo – 38 :	Bio-medical waste kept ready for transporation in colour coded bags
























Photo – 39 : Transportation of Bio-medical waste.

3.12.6		Transportation of Waste From Hotels &   
                     Restaurants
                     
The hotels and restaurants waste should be collected once or twice daily through a contract given by the association of hotels and restaurants, or at their request by the local body on cost sharing basis. Doorstep collection system may be introduced for the collection of this waste. Either refuse collector with back loading facility or motor vehicle with close body may be used.. This entire collection and transport system could be privatized and rates may be prescribed by the association or local body. 33% spare vehicles may be kept to ensure reliable service. Very strict supervision by the ULBs of this service from pick up until unloading at compost-yard is necessary.

3.12.7		Transportation of Construction Waste and Debris

Disposal of construction and demolition waste and debris is the liability of the waste producer. If such waste is not promptly removed in a reasonable time prescribed by the local body, it may be removed by the local body on full-cost-recovery basis. One of the following methods may be adopted for transportation of construction waste and debris:

	In very large cities where a skip-renting system can be introduced, the skips may be transported by hydraulic system at a time mutually agreed upon between the local body and waste producer.


	In cities where a sufficient cost-recovery fee has been deposited by the waste producer for the removal of construction waste, such waste may be loaded mechanically into skips or vehicles using front-end-loaders. One front-end-loader and 3 trucks can transport 100 to 150 tonnes of construction waste in one shift. 


	In small cities under 5 lac population the construction waste may be manually loaded into trucks/ or tractor trollies and transferred to the disposal site.


Since all such waste must be cleared sooner or later, the more promptly this is done the cleaner the city will be and the less traffic obstruction there will be.

3.12.8		Transportation of Waste From Narrow Lanes

Quite often a small quantity of waste is disposed of in narrow lanes, which cannot be removed by sending out the usual transport vehicle. Loading rickshaws or traditional carts or animals may be used for removal of such waste manually but very promptly.

3.13		Setting Up Of Transfer Station

In large cities where the disposal site is more than 10 km. away from the city boundary and smaller vehicles are used for the transportation of waste, it may prove economical to set up transfer stations to save transportation time and fuel provided the city has a good performance record of vehicle maintenance and adequate facilities  to maintain large size vehicles and containers. Large size 15 to 20 cu. mtr. containers could be kept at the transfer station to receive waste from small vehicles. A ramp facility may be provided to facilitate unloading of the vehicles or DP containers, directly into large containers at the transfer station. Construction of complicated and expensive transfer stations must be avoided.

 The requirements of large containers and vehicles may be worked out on the basis of the total quantity of waste expected to be brought to the transfer station and the number of trips the vehicles will be able to make in two shifts each day.

3.14	Workshop Facility For Vehicle Maintenance 

All local bodies must have adequate workshop facilities for the maintenance of their fleet of vehicles and containers, handcarts etc. Such facilities may be created by the local body departmentally or through a contractual arrangement. The workshop, public or private, should have adequate technical staff, spares and preventive maintenance schedules to ensure that at least 80% of the vehicles remain on the road each day and the down time of repair/maintenance is minimised to the extent possible. Spare assemblies should be kept available which could be given as replacements until necessary repairs are carried out. The workshop should be preferably headed by an automobile or mechanical engineer.


Team incentives should be introduced in departmental workshops for ensuring that more than 80% of vehicles remain on the road throughout the month.


The workshops should preferably be run in more than one shift. Technical staff as per the requirement may be kept in the second or third shift to ensure optimum utilization of the fleet of vehicles of the local body.


Since waste-transport vehicles have a useful life of 8-10 years, financial planning must ensure timely replacement of vehicles to minimise down time and repair costs.



3.15	PROCESSING AND DISPOSAL OF WASTE

Human habitation generates large quantities of waste, which has a significant component of putrescible waste. In urban areas these wastes are disposed of unscientifically by dumping them in low lying areas and injuring health and environment through land, water and air contamination. 

With the passage of time, more and more land in and around the urban areas is being used for dumping of wastes and the availability of such lands is also becoming scarce from year to year. There is, therefore, an urgent need to stop the crude and unhygienic method of open dumping of waste and to adopt methods where the useful components of waste are utilised for the good of society and only rejects are disposed of scientifically in an environmentally acceptable manner. This will reduce the day to day requirement of land for disposal of wastes.

Nowadays, several technologies are being advocated by private entrepreneurs for the processing, treatment and/or disposal of municipal solid waste. Some have Indian experience such as microbial composting, vermi composting, whereas some are based on applications in foreign countries which are yet to be tried successfully or have failed in India, such as incineration, power generation and fuel pelletisation. Several local bodies have made MOUs and agreements with such firms for setting up plants, with or without the support of government. Some plants have come up successfully whereas many have not seen the light of the day. Some local bodies have been doing composting of waste on their own, departmentally, with very limited success.

Most local bodies lack the competence to assess the suitability of technology which may work under Indian conditions with the type of wastes produced in Indian cities. Quite often, local bodies are carried away by technology utilized in developed countries without evaluating its applicability under Indian conditions and therefore meet failure later. Much valuable time and money is wasted in such experimentation by local bodies.
It is therefore necessary that before adopting a new technology proposed by those having no Indian experience, particularly in the areas of power generation, fuel pelletisation or incineration of ordinary municipal solid waste and where no plant has come up successfully in India, local bodies must carefully look into various options available and choose a technology for the processing of wastes which suits the local conditions.


The following criteria could be adopted when selecting waste processing and disposal technologies:-


1.	Indian experience or proven foreign technology suitable under Indian conditions.
2.	Capital investments required.
3.	Requirement of land, water and power.
4.	Recurring expenditure.
5.	Economy of operation.
6.	Manpower needs.
7.	Level of skill required.
8.	The capability of the local body to manage such facility departmentally or through private sector participation.
9.	Scale of operation.
10.	Environmental impact of such technology.
11.	Process aesthetics.
12.	Cost of end products.
13.	Compatibility of cycle of nature. 


 The Local bodies lacking adequate in-house capacity to assess the suitability of technological options, should in their own interest seek expert opinion. The Technology Mission recommended in Chapter-10, and, until it is constituted from the Central Pollution Board or the Ministry of Urban Development, Environment, Agriculture or Non-Conventional Energy Sources could be approached for such expert opinion.







OPTIONS AVAILABLE TO LOCAL BODIES


3.15.1 Composting

Composting is a slow natural process in which mixed bacteria, fungi, insects and worms consume plant and animal wastes and convert them slowly to a soil-like substance very beneficial to plant growth.  Compost provides energy, minerals, nutrients and micro-nutrients, useful microbes and water-retaining humus to soil.  This improves the quality and pest-resistance of produce, makes crops drought-resistant and decreases irrigation water requirements.  The use of compost to enrich the soil, along with chemical fertiliser in a balanced ratio, is therefore very necessary. This view has been repeatedly expressed by government bodies as well as the fertiliser association for over a decade. Compost  can find a good market if properly promoted and made conveniently available to the farming community.

Composting can be done by aerobic and anaerobic processes.  The aerobic wind-row process can now be completed in 45-60 days, on any scale, even with mixed non-toxic wastes, by repeated turning and aeration.
 
Vermi-composting is a process in which earthworms consume decayed plant and animal wastes with the help of bacteria in their gut, to excrete fine-grained soil-like vermi-castings rich in minerals and microbes very beneficial to plants and free of disease germs.  Many other soil organisms assist in the breakdown and conversion of biodegradable wastes. It is best suited to segregated biodegradable wastes on a small scale in de-centralised locations. 

Anaerobic composting processes are very slow.  They take about 180 days to produce compost in airless pits or trenches in the ground, and generate methane, an environmentally harmful green-house gas.  Anaerobic composting can be accelerated in bio-gas digesters, where the harvested methane becomes a useful fuel and the slurry produced is a useful organic manure.  As temperatures inside bio-gas digesters are not high, pathogens are not killed.  It is useful for cooked-food wastes in de-centralised operations.
Sanitary Landfilling  
This is a term often mistakenly used by Municipalities to refer to open dumping, presently the commonest method of waste disposal, which causes problems of subsoil-water contamination.  True Sanitary Landfills for untreated mixed wastes require impervious soil strata or liners at the bottom plus bottom piping for collecting and pumping out leachate for treatment and re-circulation, along with piping arrangements to collect, extract and use part of the methane gas generated in such anaerobic conditions. The waste is also to be covered daily by soil or inert material in scientifically managed cells.  These precautions are expensive but necessary.

With available land for waste disposal becoming more and more scarce every year, efforts must be made to strictly minimise the wastes going to landfills, by segregating non-biodegradable waste for recycling and by composting of bio-degradable wastes.  Landfilling should be used only as the last step in the waste-processing chain, not for untreated mixed wastes.  Only rejects should be landfilled, in a scientific manner, once compost plants are set up.

3.15.3		Incineration

This is a thermal process for burning the waste at a very high temperature. Incineration requires high calorific value waste, which can burn without any external fuels. Indian waste contains only 3 to 7% of combustibles paper, plastic by the time the waste reaches the disposal site. This is principally because most of the burnable material is retrieved by rag pickers from the waste lying on the streets, dust bins and dump yards. This calorific value of Indian waste at the dump yards is found to range from 800 to 1000 Kcal/kg., which is very low. The system of incineration is therefore not suitable under Indian conditions for this and the following additional reasons:

1.	High ash and dust contents of Indian wastes.

2.	The system is not environmentally friendly.

3.	High capital cost, especially for adequate control of emissions.

4.	High Operation and Maintenance cost.

The system requires high technical skill to man it.

The incineration of general municipal waste is therefore not recommended as a method of Municipal Solid Waste disposal.


Incineration of specified Bio-medical waste is however unavailable and is strongly recommended for the maintenance of health of the citizens.

3.15.4	Power Generation, Fuel Pellets, Bio Methanation Etc.

These processes are being advocated in some quarters and serious efforts are being made through research and development to generate power via high-rate bio-methanation. Efforts are also being made to produce fuel pellets from municipal waste. This Committee is not in the know of any such plant successfully operating in India. It is therefore, suggested that local bodies should not experiment with any such expensive technology until after adequate experimentation and one or two successful pilot projects, to the scale corresponding to the technologies, they have been proven and Govt. of India Ministry of Non-Conventional Energy Sources, Ministry of Environment, Ministry of Urban Development or any other agency identified by Govt. of India have advised them to adopt such technology or have certified that the technology is proven and can be adopted in Indian conditions.

___________________________________________
CHOICE OF TECHNOLOGY

Given the technological options available for processing and disposal of waste at the present juncture, only composting of organic/food and bio-degradable waste and disposal of rejects at the land fill sites is recommended.



3.16. RECOMMENDED PROCESSING AND DISPOSAL            
         OPTIONS

MANDATORY RECOMMENDATIONS
ALL ORGANIC/BIODEGRADABLE WASTES COLLECTED FROM HOUSEHOLDS, SHOPS, MARKETS, HOTELS AND OTHER ESTABLISHMENTS SHALL FIRST BE COMPOSTED BY FOLLOWING SUITABLE METHODS OF COMPOSTING WITH OR WITHOUT POWER GENERATION AS DEEMED APPROPRIATE. 

ONLY REJECTS & DOMESTIC HAZARDOUS WASTE SHALL BE CAREFULLY LAND FILLED. BIO MEDICAL WASTE SHALL BE DISPOSED OF AS PER THE BIO-MEDICAL WASTE (MANAGEMENT AND HANDLING) RULES 1998.

3.16.1	Composting options

All local bodies shall arrange for composting of all bio-degradable waste by following any process of composting of waste found suitable under local conditions. Various methods of centralised and decentralised aerobic composting are being used in a big or small way in various parts of the country. These are briefly described in Annexure 'F'. The committee recommends the use of decentralised processes of composting to reduce the cost of transportation, manpower and machinery wherever convenient and to the extent possible and suggests centralised aerobic composting - microbial and/or vermi composting for the treatment of organic component of the rest of the municipal solid waste. 

3.16.2		Microbial Composting

Aerobic microbial composting is a well-known process and considerable experience is available in India. This process can handle the mixed waste in any form and quantity. However, all efforts shall be made to segregate the organic matter at source and bring the same to the composting site. Learning from the past experience, it is important to keep the level of mechanization and the production cost to the minimum and to produce a good quality of compost free from heavy metals, sharps, glass etc. so that it can find a ready market. 

The simple process of microbial composting is given in    Annexure-'G' along with a few photographs showing the process of centralised composting through mechanical process.

3.16.3	Vermi composting

In this process, earthworms are used for converting the organic wastes into compost (vermi-castings). This process necessitates use of segregated organic waste and carefully weeding out of toxic material etc., This process also requires management of earthworms. This process has been successfully used in a limited scale upto 80 MT per day in Bangalore, Pune, Mumbai etc. but there is no large-scale centralised plant experiences in India. This technology therefore, has a good potential in the cities where decentralised disposal is possible. The process of vermi composting is briefly explained in Annexure 'H'. A photograph of neighbourhood vermi composting is shown below.






















Photo–40 :	Neighbourhood vermi-composting of waste through an NGO effort. 
3.16.4	Identification Possession of Land for Waste Processing               
              and Disposal

The processing and disposal of waste is one of the most important aspects of integrated waste management, as unscientific disposal of wastes can cause irreparable damage to the environment and subsoil strata and human health and life. No local body should therefore allow any dumping of domestic waste at unauthorized sites. Suitable waste processing and disposal sites must therefore be urgently identified and earmarked. 

In many cities adequate lands are not available for the disposal of waste. Several municipal bodies are therefore disposing of the waste on the roadside or elsewhere in a haphazard manner at the will of the transport staff. It is necessary to ban such dumping of waste and immediately and urgently identify and obtain suitable land for processing and disposal of waste in an environmentally acceptable manner. 

Each local body should find adequate land for processing and disposal of waste keeping in view the requirements of the city for at least the next 20-25 years. Depending upon the quantity of waste to be processed and disposed of annually, the requirement of land may be worked out and acquired accordingly. (2 hectors land per 100 tons/day waste for containerised composting and 200 cubic metres land perday, per 100 tons/day for landfilling the rejects may be the requirement depending however on the technology selected.)

It is recommended that in cities where an adequate site, which may last for at least 10 years more is not available, a committee may be formed with the District Collector/ Deputy Commissioner, Municipal Commissioner/ Chief Executive/ Chief Officer, and the person in-charge of Solid Waste Management Department as members to identify suitable land and recommend to the State Government or the authority concerned for allotment of such land if that land be a government land or otherwise acquired. 

To expedite land allotment and finalise the modalities of such allotment, State Governments may appoint an Empowered Committee, preferably headed by the Secretary, Revenue Deptt., having Secretary Environment, Secretary Finance, Secretary Urban Development as members of the Empowered Committee, to give final rapid clearance to the allotment of land for the above purpose. Allotment should be free of cost or on a long term lease on a token lease rent or given to the local body for composting and disposal of waste with the land reverting back to government when the same is reclaimed after disposal of waste. The allotment of land for the composting site shall have to be for a very long term as it is required for parmanent use and for the landfilling of rejects until the land is finally re-claimed .

The decision of allotment of land and handing over possession to the ULB, should be ensured by such Empowered Committee within six months from the date of receiving the proposal.

In cases where the land identified happens to be private land, acquisition proceedings, under the urgency clause, may be initiated without any loss of time and necessary approval for allotment or for initiating acquisition proceedings should be given by the concerned Administrative Department of the State Govt. within six months from the date of submission of such proposal to the State Government or such land may be purchased by the local body through negotiated settlement. 


The landfill site for the rejects should preferably be the same parcel of land as the composting site, or very nearby, to minimise the cost of handling, transporting and landfilling the rejects.

The local body, while looking for lands, should identify preferably unproductive land that may be available within a range of 5 km. from the city boundary and at least 0.5 km. away from local habitation clusters. To keep the transport cost low, the Committee may consider acquisition/purchase of private land if municipal or Govt. land is not available within a reasonable distance. While selecting the site the distance from the airport should be maintained as per the Civil Aviation Regulations. 

EARMARKING OF LOCATIONS FOR DIFFERENT USE OF LAND

While looking for sites for processing and disposal of waste the local bodies must identify suitable locations for:-
1.	Weighbridge
2.	Composting area
3.	Site for the disposal of rejects 
4. Making a secured landfill for the disposal of items like               batteries, and domestic hazardous waste listed in Annexure-E, following the directions of Central or State Pollution Control Boards.


3.16.5 	Site Selection

a)	The waste processing and disposal site should be large enough to last for 20-25 years, and preferably within 5 km from present city limits.
b)	It should be at least 0.5 km away from habitation clusters, tourist areas, monuments, National Parks, wetlands, and places of important cultural, historical or religious interest.
c)	It should be 3 meters above the local ground water level wherever possible, failing which the site level may need to be raised.
d)	10 km. Away from the air port including the air base in the direction of tunnel and 3 km. away in other direction.
e)	It should not lie in the path of proposed highway or railway alignments.

3.16.6 	Buffer Zone

As cities grow outward, once-suitable waste processing and disposal sites can get engulfed in new habitation, planned or otherwise. Hence it is vital for a 500-meter-wide Buffer Zone of No-Development to be declared in the Town Planning Dept’s land-use plans, to prevent objections by future neighbours, often through the Courts, in later years before the site life is exhausted.

Where a “green belt” restricting urban development has already been declared around mega-cities, this can serve the purpose of a Buffer Zone for a site within the green belt.

Waste Processing and Disposal Sites and their Buffer Zones must not be re-Zoned unless and until suitable alternate long-term sites have been identified and handed over to the ULB for use.

The ‘No-Development” status of Survey Numbers within this buffer zone must be entered on local land records or Property Registers of surrounding towns, to alert persons considering the purchase of unauthorised house sites in such areas.

3.16.7		Development of Site

a)	The waste processing and disposal site must be fenced/hedged and provided with a gate to prevent unauthorised entry.
b)	A mechanical or computerised weigh-bridge shall be installed for monitoring the quantities of wastes being carried by waste-transport vehicles to the site (as shown in photograph).












Photo – 41 :	A computerised weigh-bridge being utilized to monitor waste brought at the processing and disposal site.
c)	Approach roads leading to the site should be made or improved, and maintained appropriately by the ULB.
d)	All-weather internal roads must be made, to facilitate easy movement of vehicles and tipping of wastes at site during monsoon months also.
e)	Toilets should be constructed to prevent open defecation, and a small store-room constructed to store the required tools and equipment on-site.
f)	Arrangements must be made to provide safe drinking water at site and to extinguish accidental fires.
g)	No bore-well should be drilled on-site for extraction of drinking water.
h)	Trees must be grown on or around the site to create a green belt to control dust and flying waste, improve environmental conditions and screen the site from public view.

3.16.8 	Landfill Operation

a)	Compost-yard rejects and non-bio-degradables may be brought to the landfill site for disposal according to standard work practices.
b)	Waste should be spread in thin layers and preferably compacted to achieve a high density of waste.
c)	In bigger cities where large quantities of waste are to be handled, bulldozers may be used on a daily basis for spreading and compacting of such waste and covering it with inert material.
d)	Small cities which cannot afford to have a bulldozer may spread waste manually, and cover with inert material daily. They may compact the waste once in a week.
e)	The waste may be covered on a day to day basis with 7.5 cm. to 10 cm thick layer of inert materials such as construction wastes or soil to avoid any foul smell and breeding of rodents and insects.
f)	To minimise erosion of the final cover, plantation or vegetation cover may be made to sustain native plant growth.
g)	Rain water flow into the land fill area should be prevented.
h)	Run-off from landfilled areas should not enter any well or water body.
i)	Cities above 10 lacs population must regularly monitor nearby water quality.
j)	Public gardens with land-scaping may be developed in stages on the landfill in such a manner that stagnation of rainwater does not take place and rainwater runs off the site. 
k)	Waste should not be allowed to be burnt at the waste processing or disposal site to avoid air-pollution.
l)	Records may be maintained of date, time and quantity wastes received site and the number of trips made by each transport vehicle.
m)	After completion of land fill a minimum final raised cover of soil or construction waste of at-least 30 cm shall be provided and maintained to ensure run-off of rain-water from the surface.

3.16.9 	Closure of Landfill Site 

Landfill sites after closure, shall have post-closure care for at least 15 years. Long term monitoring/care plans shall include:

a.	Maintaining the integrity and effectiveness of final cover, including making repairs to the cover as necessary to correct the effective of settlement, subsidence, erosion or other events and preventing rain-water run-on and run-off from eroding or otherwise damaging the final cover;

b.	Monitoring ground water in accordance with requirements and taking corrective measures as and when required;
c.	Monitoring of landfill gases to assess levels of methane, for ensuring compliance as per the prescribed standards.

d.	Planned use of closed landfill sites can commence after ensuring that the landfill gases, leachate and ground-water analysis permit such use.

3.16.10	 Handling And Disposal Of Bio-Medical Waste
 		 
All small hospitals, nursing homes, laboratories, dispensaries and pathology laboratories regardless of size which are not statutorily may be covered by the Bio-medical Waste (Management & Handling) Rules 1998 should also try to follow the directions contained in the Rules and the instructions given by the Central Pollution Control Board and State Government Pollution Control Boards from time to time. The State Government and the Municipal Authorities should take the lead in setting up proper facilities for their own medical establishments. It should be ensured by the medical institutions that their Bio-medical waste does not get mixed with the municipal solid waste.

Municipal authorities should be declared as the Appropriate Authority in all Class I cities under the Bio-medical Waste (Management & Handling) Rules 1998.

Although hospitals, nursing homes, dispensaries, pathological laboratories and health care establishments are now required to manage and dispose of the bio-medical waste produced by them, as per the Rules, the local bodies may act as catalysts and may facilitate the creation on full-cost-recovery basis of common facilities for hospitals, nursing homes and health care establishments to ensure compliance with the Rules. The cost recovery should include maintenance, repairs, depreciation and replacement of the common facilities besides O & M cost. The collection, transportation and disposal of hospital waste can be privatised by the association of such waste producers if considered necessary, but that should be done under the active supervision and control of the local body. It should be made compulsory for the hospitals and nursing homes to avail of the common facility if they do not have their own treatment facilities to the satisfaction of the municipal authorities & SPCBs. All the hospitals, nursing homes etc. should be registered with the local body and obtain from the Health Officer of the local body, a certificate of satisfactory arrangement having been made for the disposal of Biomedical waste. The charges on the collection, transport and disposal of biomedical waste should preferably be fixed on a per-bed-per-day basis and on an approximate-weight basis for other establishments where there are no beds.

3.16.11	Disposal Of Slaughter-house Waste And Carcasses Of Dead Animals etc.

The disposal of slaughter house waste and carcasses of              dead animals should be done scientifically following the  guidelines of Central Pollution Control Board as may be     finalised and amended from time to time. This waste should not be mixed with municipal waste. This waste  should  wherever possible could be converted into a useful product by installing a carcass- utilization plant with financial support of Govt. of India’s Ministry of Agriculture and Animal Husbandry. 

3.16.12	Disposal Of Industrial Waste 

Industrial waste is required to be stored, transported and disposed of by industries as per the guidelines of the respective State Pollution Control Boards. However, the State Govts. And local bodies may act as catalysts by helping industries to procure land, and in the transportation and disposal of non-hazardous industrial waste on full-cost-recovery basis. 

3.16.13. Common Treatment And Disposal Facilities

In the cities where availability of land is very scarce for setting up a treatment plant or a disposal site or where setting up a plant for a small city is not economically viable, common facilities for waste treatment and disposal may be created on pro-rata cost sharing basis between cities and towns.

3.16.14. Closure Of Old Disposal Sites

Old waste disposal sites lying abandoned in and around the cities cause problems of health and environment. Local bodies should therefore take immediate measures to spread and compact the garbage and cover it with a thirty centimetre thick layer of inert waste material such as construction waste and make a convex surface on the top to promote run-off of the rain water. The local body should also make arrangements to prevent entry of rain water from outside into the landfill by providing catch water drains on the periphery of the dump site. On the lower side of the dump site, a leachate collection drain, a sump and a pump may be provided to drain off the leachate. This leachate can be sprayed back onto the landfill from time to time.

3.16.15. "NIMBY SYNDROME"

The ULB have been facing litigations  from time to time against the  continuance of the existing  waste treatment and disposal sites. In such cases the local body should make efforts to improve the site operations if there is some problem and resist any move of its closure.

3.16.16 Marketing Mechanism For The Sale Of Compost

Once conversion of urban biodegradable waste is made compulsory, finding a steady market for so much compost will pose an urgent and serious challenge for all compost producers. For this reason alone, compost plants are best left to the private sector. However, local bodies can and should help by using compost from their city wastes within their own city, in parks and gardens, road dividers and islands, avenue trees and nurseries etc.

The ministry of agriculture of the Govt. of India and the departments of agriculture of various state governments should play a very vital role in propagating use of compost along with chemical fertilizer highlighting the benefits of the use of compost to the farmers and send the message down the line through their extension workers in each village and link the marketing of compost with the marketing of chemical fertilizers in the districts and villages. Marketing Federations will have to be involved in this work. Govt. of India and State Governments should initially support the sale of compost on par with chemical fertilizer.
Saline and alkaline land reclamation and wasteland development programs should be linked with the marketing of compost programs, as such lands can be effectively restored by continued use of compost. These efforts may be supported by providing compost initially at reduced/ or supported rates.

3.16.17	Demonstration Farming Using Compost

Departments of Agriculture of various States should promote the use of compost by having demonstration farming using compost in appropriate proportions and publicise the results widely to increase acceptance of the use of compost by the farming community. Govt. of India may also consider giving subsidies in the sale of compost just as it is supporting the chemical fertilizer industry.



















