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REPORT OF THE INTER-MINISTERIAL TASK FORCE ON INTEGRATED PLANT NUTRIENT MANAGEMENT USING CITY COMPOST

Introduction :

The Hon'ble Supreme Court of India, while hearing the Civil Writ Petition No.888 of 1996 in the matter of Mrs. Almitra Patel & Others Vs. Union of India on 14th January, 2003, had sought response of Union of India on the twelve suggestions submitted by the Petitioner, of which suggestion No.'8' reads as under:​

“Union of India shall ensure adequate funding, as outlined in the Report of the Committee set up by the Hon'ble Supreme Court of India, for their contribution to cleaning of Urban India and Union of India shall shift its subsidies from synthetic fertilizers alone to provide similar subsidies for combined use of synthetic fertilizers along with city compost that conform to the standards specified in MSW Rules."

In reference to suggestion No. '8', it has been submitted by the Government of India that the Ministry of Agriculture, Department of Integrated Plant Nutrient Management with Indian Council of Agricultural Research and Ministry of Fertilizers shall set up a Task Force to

(i)
"prepare a Policy, Strategy and Action Plan within 4 months for promoting "Integrated Plant Nutrient Management using city compost along with synthetic fertilizers in every area of agriculture, horticulture, plantation crops, forestry and re​vegetation of mining over-burdens.

(ii)
create market demand and supply mechanism for City Compost with 50 kms radius of all urban local bodies and their compost plants.

In respect of the submissions, a reference was made to the Director General, Indian Council of Agricultural Research regarding Integrated Plant Nutrient Management (IPNM) with regard to feasibility of implementing suggestion No.8 as per the order of the Hon'ble Supreme Court of India.

The opinion of ICAR is as under:​

1.
There is no denying the fact that "Integrated Plant Nutrient Management" is a novel practice of fertilizer use for sustaining soil health and crop productivity. It has been amply demonstrated by the All India Coordinated "long Term Fertility Project" of ICAR that integrated use of optimal dose of Nitrogen, Phosphorous and Potassium (NPK) in conjunction with organic manure ensures better and sustainable yields, while correcting some of the secondary and micro-nutrient deficiencies.

2.
The country is still short of organic manures to 'practice . Integrated Plant Nutrient Management on a large scale.

3.
The supplies could be augmented to a great extent, especially in peri-urban areas, by recycling and composting of huge bio-degradable city waste. High proportion of plastic matter and debris in the city waste is creating problems during handling for composting.

4.
The composting of city waste would serve the twin objective of cleaning the cities and replenishing the soils with much needed humus rich in nutrients and moderating soil environment.

5.
The city compost should be cost effective and ensure organic and inorganic toxic elements and contaminants within safer limit for large scale use of farmer's fields. The produce raised on the city compost should be monitored for its quality for a few years before allowing the use of compost on a wider scale.

6.
The Government should encourage setting up of City Waste Compost Plants to clean the cities and environment, economise on costly fertilizer inputs and thereby reduce the cost of cultivation and maintain long term soil health and productivity .

Ministry of Urban Development had filed an Affidavit on behalf  of the Union of India as per the directions of the Hon'ble Supreme Court dated 14.1.2003, wherein in response to Point No.8, it has been submitted by this Ministry that

"Union of India is agreeable in principle to setting up of an 'Inter-Ministerial Task Force' to prepare a Policy, Strategy and Action Plan for promoting 'Integrated Plant Nutrient Management (IPNM) using City Compost' along with synthetic fertilizers in every area of agriculture, horticulture, plantation crops, forestry and re-vegetation for mining over-burdens and create market demand with 50 kms radius of all urban local bodies and their compost plants."

Pursuant to the affidavit filed by the Union of India in Writ Petition (Civil) NO.888/96 - Mrs Almitra Patel & Others Vs. Union of India on Solid Waste Management, the Ministry of Urban Development, Government of India vide their order NO.11 021/1/2003​PHE.II dated 26th March, 2003 had constituted an Inter Ministerial Task Force on "Integrated Plant Nutrient Management using City Compost" comprising of experts from the Indian Council of

Agricultural Research (ICAR), Department of Fertilizers, Planning Commission, Ministry of Environment & Forests, Central Pollution Control Board (CPCB), Ministry of Agriculture, Department of Integrated Plant Nutrient Management with Special Invitee & NGO Mrs. Almitra H. Patel.

2. Preamble

India has achieved remarkable growth in food production in the post Green Revolution period. The food production increased from 99 Million Metric Tonnes (MMT) 1969-70 to 212 MMT during 2001-02 against the minimum food requirement of 175 MMT for feeding our existing population. This has made not only the country self-sufficient in the foodgrains but also surplus for export. The availability of foodgrains (cereals and pulses) has increased by 11% from 430 to 475 gm per person per day from 1980s to late 90s. However, the availability of pulses have declined by 54% from 66gm to 36 gm during the period. This is a matter of concern specially in a country where most of the population is vegetarian and the nutritional security is critical for future health of our people. The Green Revolution is now showing the second generation problems like soil fatigue due to intensive cultivation and inadequate and imbalanced fertilizer use, stagnation in yield of high yielding varieties, continuous decrease in the input use efficiency, declining soil organic carbon content, declining water table, increasing problems of soil salinity and environmental degradation etc. The productivity of major cereal crops like wheat and rice is declining in many States. According to NAAS (1997) the 90s have witnessed a depressed rate of growth of yield and production levels. Rice production and productivity increased at an annual compound growth rate of 3.62 and 3.19 per cent in 80s, which fell respectively to 1.61 and 1.34 per cent in 90s (up to 1996-97). Wheat productivity decreased from 3.1 in 80s to 2.32 per cent in the 90s.

The National Agriculture Policy envisages annual growth of 4% in agricultural production. Government has already initiated action to double the agriculture production by 2010-11 which includes agricultural crops, horticulture, animal husbandry and fisheries sector. The country will need 301 MMT of foodgrains by 2025 to feed 1.4 billion population. This will require the demand of chemical fertilizers (nutrients) to the extent of 35 MMT in addition to around 10 MMT from organic manure and bio-fertilizers. This is a gigantic task both for producing such a huge quantity of chemical fertilizers and also harness the required organic manure. The existing availability of organic manure from all sources together is around 270-300 MMT which may provide only 5-6 MMT of NPK nutrients.

The fertilizers which have played a major role in achieving the self sufficiency in food-grains have lately become less responsive, the response ratio (the kg of food grain produced from each kg of fertilizer nutrient applied) is declining sharply. Moreover, the carbon content in the soil has also declined sharply, which is regarded as most critical for sustaining soil quality and fertility. One of the reasons could be its imbalanced use. The scientists have estimated that we are over mining around 8-10 million tones of nutrients every year from the soil than what we are adding to it through chemical fertilizers in a year. There is also a great concern about the widening NPK (Nitrogen, Phosphorous & Potassium) ratio, though the NPK ratio on All India basis has slightly improved in the late 90s from 10.0:2.9:1 in 1996-97 to 6.8:2.6:1 in 2001-02 due to various Government interventions. The ratio in Northern States and more Specifically in the Punjab and Haryana are very wide as 36.6:10.5:1 in Punjab and 76.2:23.8: 1 in Haryana, though the Southern States are far better even from the National average. Out of the total 525 districts in India, 19 districts consume more than 200 kg/ha, 35 district between 150-200 kg, 75 districts between 100-150 kg and 132 districts between 50-100 kg/ha, while more than 70 districts consume less than 25 kg/ha. Continuous use of high analysis chemical fertilizers over the years and neglect of organic manures have resulted into large scale deficiency of not only major nutrients like NPK, but also of secondary nutrients like calcium, magnesium, sulphur and micronutrients such as Zinc in most of the soils and of Manganese, Iron and Boron in many soils. An ideal NPK ratio of nutrient added is 4:2:1 but would vary depending upon Soil-Test Analysis. Similarly, the 'c' content should be in the range of 0.75 to 1.00 per cent and this would be governed keeping in view soil texture, climate and cropping pattern.

This necessitates the promotion of Integrated Nutrient Management (lNM), which stipulates the soil test based judicious use of chemical fertilizers (including micronutrients) in combination with organic manures and bio fertilizers. There is a need for full exploitation and utilization of all locally available organic sources of nutrients like FYM, rural compost, crop residues, green manure, edible and non edible oil cakes, Nadep compost, Vermi compost, Pressmud and City compost by conversion of biodegradable organic City waste so as to increase the soil organic matter content, which is not only a store house of plant nutrients but also improves physico chemical and biological properties of soils and thereby enhancing the soil health, quality, fertility and productivity in a sustainable manner. The data from long term experiments conducted in India have proved that combined application of organic manures and chemical fertilizers produce higher crop yield and better quality of produce than when it is applied alone.

Roy and Ange (1991) has summarised the effect of INM as under:​

(i) Organic/biological sources of plant nutrients complement mineral fertilizers in meeting nutrient requirements of crops, the magnitude of contribution will vary according to sources and agro- ecological conditions.

(ii) In many situations, synergistic effects due to combined application could be expected, thus increasing the fertilizer use efficiency.

(iii) Residual effects of added organic sources in the sources in the cropping system could also be expected together with an improvement in physical conditions.

(iv) Under high input production systems, where plant productivity cannot be further increased with incremental use of mineral fertilizers alone, addition of organic sources could again increase the yields through increased soil productivity and fertilizer use efficiency.

Swaminathan (1992) has summed up the nutrient supply options relevant to Indian conditions. According to him "Soils in India are often not only 'thirsty' but also 'hungry'. Inputs are needed for output. Therefore, what we need is a reduction in the use of market purchased chemical input and not of inputs per se. It is in this context that integrated system of nutrient supply suitable for easy adoption include crop rotations, green manure, and bio-fertilizers, bio dynamic systems that makes significant use of compost and humus will help to improve soil structure and fertility."

3. Points to Ponder

In India where the land- person ratio is rapidly declining, the only means of meeting the need of agriculture produce is through increased productivity without detrimental to environment and sustainability. The per capita land availability in the country has decreased from 0.48 ha in 1951 to 0.17 ha in 1985 and is projected to be further reduced to 0.10 ha by the year 2005. In a successful management of soil quality, fertility and productivity, following related aspects need further consideration:

i) Optimum and balanced utilization of all plant nutrient sources through Integrated nutrient management for achieving yield possibility

ii) Application of nutrient & keeping in view the soil nutrient status, cropping system, genotype and characteristic of plants.

iii) System-approach - keeping in view the lithosphere, hydrosphere and atmosphere into consideration.

iv) Eco-friendly economically viable approach for better soil health and productivity on a sustainable basis.

4
Efforts of Government of India

Accordingly, the Ministry of Agriculture, Government of India has taken many pro-active initiatives for promoting integrated nutrient management. This includes:​
i) Providing financial assistance for setting up/strengthening of soil testing laboratories in the country during VIII & IX Plan under the Centrally Sponsored Scheme "National Project on Balanced and Integrated Use of Fertilizers". This has resulted into expansion of soil testing laboratories in the country, whose number is now 533 with annual analyzing capacity of 8 million samples. This includes 59 laboratories with fertilizer industry.
ii) Funds to the extent of Rs. 9.00 Crores have also been provided for setting up of 30 mechanical compost plants in different states for conversion of biodegradable organic city waste into compost. However, most of these plants are either not working to their optimum capacity or not functioning at all.
iii) Financial assistance for setting up of Sio fertilizer units @ RS.20 lakhs per unit has been provided under the National Project on Development and Use of Sio-fertilizers during VII to IX Plan and released of RS.11.07 crores as grant for setting up of 77 units. This has substantially enhanced the production capacity to the extent of 18500 metric tones per annum though the actual production is about 16,000 tonnes per annum.

5. Urban Population vis-a-vis Urban Solid Waste Problem:

In recent years, there is a world wide awareness of the need to recycle Urban Organic wastes. In India, the average per capita generation of wastes has been estimated to be 0.3 to 0.4 kg per capita per day, out of which 50-60 percent is biodegradable wastes from fruit, vegetable, food grains etc from household. India is the second largest producer of fruits and vegetables in the world. Agro​- Industrial wastes to be another category of potential material which can be used for composting. Estimates show that by the year 2001 AD urban population of 285 million is generating around 42 million tones of urban waste annually. The magnitude of Urban wastes generated can be realized by the fact that Delhi alone produces nearly 6000 tonnes of Solid wastes per day.

As per 2001 census total population of India was 1027 million and that of Urban was 285 million. The net addition to Urban population during the decade 1991-2001 has been 68 million, accounting for a decadal growth of 2.1 percentage points in the proposition of Urban population. By 2011 and 2021 the Urban population is likely to increase by 81 million and 174 million, respectively.

The mid term Appraisal Report of Planning Commission,. Govt. of India of the Ninth Five Year Plan states that the solid waste management sector is one of the most neglected areas of Urban development and that in most of the cities nearly half of the solid waste remains unattended. The mid term appraisal listed the following constrains for inadequate and unsatisfactory levels of services:-
(i) Lack of financial resources

(ii) Inadequate manpower

(iii) Fragmentation of administrative responsibility.

(iv) Non involvement and lack of awareness of the Community:

As per the directive of Hon'ble Supreme Court of India, the upgradation/modernization of solid waste management practices in all 300 class I cities (1991 census) is to be executed during the Tenth Five Year Plan. The projected population of these cities in the year 2002-03 is estimated to be 19.4 crore and the same is expected to reach 21.9 crore by the end of the Tenth Five Year Plan.

6.  Composting:-  The key  technology to produce an eco​friendly Organic Manure

Composting is the time-tested practice of encouraging conversion of biodegradable segment of the material by microorganisms. Composting is, therefore, a process of converting Organic residues of plant and animal origin into organic manure, rich in humus and plant nutrients by a variety of micro-organisms in a warm, moist, aerobic/anaerobic environment.

In India, two recommended Methods-the Indore method (aerobic) and the Bangalore method (initially aerobic but later anaerobic) have been widely practiced. Yet tremendous renewed interest has been shown in the aerobic process of late. In developed countries, practicable technologies have now been worked out for the composting of troublesome wastes such as sewage sludge. Rapid composting processes based upon specific engineering design have been in use. Widespread interest is also being witnessed in the role of earthworms in composting of bio-degradable segments of Urban Solid Waste (USW).

Composting of the city garbage has a long and checkered history in India since 1934, when the first such activity was reportedly started at Indore by Mr. Howard. This process of aerobic composting in windrows has come to be known as the 'Indore Process'. This was followed by the work at IARI during the last 40's and early 50's by Prof. C.N. Acharya and his team, who developed the 'Bangalore Process', which was a method of co-composting of municipal and agricultural waste with night soil in covered shallow trenches in a semi-aerobic mode. The late 70's and 80's saw the installation of, about a dozen 'Mechanical Compost Plants' across the country. These plants had varying degree of sophistication, incorporating elaborate pre-treatment processes for segregation (hand-picking on conveyor belt) and size reduction (hammer mill, rasping machine etc.), heavy machinery for aeration (such as, turning-aerating machine or TAM, Auger etc.), overhead crane for material movement and a combination or rotary and vibratory screens and magnetic separators for post composting refinement. The system was capital intensive, operation and maintenance cost was high and therefore, the product cost was also relatively on the higher side. Often it was difficult to sell the product even at production cost. Additionally, there was difficulty in repair and maintenance of the equipment. Only the Compost plant of the New Delhi Municipal Corporation of Delhi at Okhla had a simpler technology with most of the pre-treatment system excluded.

The 90's saw the emergence of the Private Sector in the com posting. Some Private manufacturers introduced inoculating agents for suppressing odour and sanitizing the composting mass. Private Sector for the first time has shown that the commercialization of the composting activity is possible. Presently, a number of microbial cultures are available to hasten the composting processes. During composting a great deal of exothermic energy is released due to oxidation of carbon into carbon dioxide. Thus the garbage material in heap during the process of decomposition by the microbes generates substantial amount of heat leading to a temperature up to SO-70°C. At that temperature the harmful pathogens are readily killed and due to thermal kill the microbial activity also decreases. However, thermophillic organisms develop when the temperature reaches above 40°C and their activity is optimum in the temperature range of 45-65 DC. During this process, the release of energy is 484​-674 k cal/glucose molecule.

7.  On-going GOI schemes to promote municipal solid waste composting

The Ministry of Agriculture (MOA) and the Ministry of Environment and Forest (MOEF) have two separate schemes to promote Municipal solid waste composting. Both schemes provide subsidies for setting up of Compost plants but implementation of these schemes have not been to the desired extent.

(i) The MOA through Centrally sponsored scheme" Balanced and Integrated Use of Fertilizers" during 8th Plan, under which support was given to local bodies and private sector for setting up of Compost Plants for converting MSW into Compost. The grant was available for upto one-third subject to the maximum of 20 Lakhs (for compost units) with less than 50 TPD capacity) or 50 lakhs for 100 TPD capacity. A total Central Assistance of about 9 crores have been given by MOA during 8th and 9th Plan for setting up 6f30 plants in different states. Out of which, only around 11 plants are running satisfactorily and many of the plants have still not been setup. Now this scheme has since been subsumed into Macro Management Scheme where the funds can be utilized by the State Govts through their annual work plans.

(ii) The MOEF has provided financial assistance upto 50% of capital cost to set up pilot/demonstration plants on MSW composting. The Ministry also extended limited fund assistance for waste characterization and feasibility studies. The scheme was first introduced in 1992 and later three pilot projects were sanctioned by MOEF for qualitative and quantitative assessment of MSW in cities of Hyderabad, Shimla and Ghaziabad. However, none of these plants have really been set up.

8. Sub Group after series of meetings developed a proforma for the collection of data base of mechanical Compost Plants being set up in the country for the processing of Solid Urban wastes.

The team members visited 19 Compost Plants located in different parts of the country and had detailed discussions with the concerned officers of the State Govts., Managements of Compost Plants, Municipal Commissioners and others. Detailed plant-wise report of each plant has been summed up at Annexure-II. Based on these observations of the team, the relevant findings are as follows:

9 Observations of Sub Group on the status of Compost Plants in India:- Main Observations

General Observations of team members after visiting 19 compost plants are as follows:

(i) Composition of Garbage Supplied:

At present, the garbage supplied by the municipalities is mixed I unsegregated and, therefore, contains 30 - 50% rejects. These rejects are sand dust, debris, building material, glass, metals, street sweeping, plastics, worn-out clothes etc. Since inoculant I sanitizer I deodorant is sprayed immediately after the receipt of garbage, the quantity applied on this part of material is unnecessarily wasted. Further, handling and processing of this undesirable material add up to the cost of ultimate product - organic manure. It is, therefore, essential that segregation at source is religiously performed.

(ii) Inoculant:

For proper and speedy decomposition of bio-degradable segment of garbage, the addition I spraying of proper inoculant of microbes is a must. Inoculants of different trade names are being applied which' are costly and may not be of the desired quality. In order to further reduce the cost of application of inoculant, the culture could be examined and multiplied in the labs at plant site. . The Ministry of Agriculture, Department of Agriculture and Cooperation has a network in the country of Central Microbiological Laboratories and the Indian Council of Agricultural Research (ICAR) also has a well-knit research programme along with State Agricultural Universities. Time has come when specificity of work responsibility may be assigned to each segment so as to ensure supply of suitable inoculants I sanitizers to each compost plant at a reasonable cost and of the desired quality. Those compost plants such as POABS at Trivandrum have a microbiological laboratory and are able to further multiply the culture being used by them, thereby reducing the cost of application. Such laboratories should be established at the plant site with 100 TPD and above capacity. As an incentive to establish the micro-biological and composting testing laboratory, a sum of RS.20 lakhs may be granted from a Central Sector Scheme.
(iii) Plant & Machinery

The requirement of platform, equipment and machinery is dependant upon the total garbage to be handled each day. In most of the plants, the machinery and other equipment were designed to handle certain stipulated quantity of garbage but due to lack of marketing, the compost produced and percentage efficiency of the plant have not been up to the desired level. For example, the compost plant at Ahmedabad, Puri, Nasik, Shillong, Vijayawada and others are heavily under​utilized. The cost of installation and operation of such plants have unnecessarily been very high. Only the required platform, machinery and equipment for different sizes of compost plants should be put in place. Thus, a research back-up from ICAR I or any other relevant organization is desirable to come out with only the prototype compost plant, machinery & equipment necessary for production of compost of desired quality and quantity. There is ample scope for reducing the capital cost of compost plants through well planned and systematic process design, appropriate sizing of plant, selection of material handling, equipment & machinery and appropriate compost plant design.

(iv) Land, Electricity and Water:

The allotment of land by the municipalities had been in such areas which are near to the residential colonies. Naturally, residents object to the installation of such compost plants. In order to avoid any foul smell emitted during com posting, the addition of sanitizer I inoculant and turning are vital treatments. Around such compost plants, boundary wall, tree plantations in three layers are also required, which are not being done in most of the cases. The Municipalities should provide funds and other material for this job. As far as possible, the land allotted for such compost plants should be 500 metres away from residential areas.

(v) For providing electricity and water connections to the compost plants, duration taken is around 4-6 months, which certainly is too much and tariff is the same as for industries. The electricity supply be made available on priority and tariff charged should be the same as for agriculture because the compost produced from such plants is for better soil health and productivity of crops.
At Balswa, Delhi, the land allotted by theMunicipality was on a landfill, the pile foundation costs the entrepreneur around Re. 1.0 crore. Such infructuous cost could have been avoided by by proper selection of lland site.
(vi) Municipality

It is a paradox that when such compost plants are processing the garbage which is danger to public health, why are these plants being asked to pay royalty? The municipalities are saving lots of money on land-filling and on other expenditure. There is hardly any case of charging royalty on the produce of organic manure from these compost plants. However, if it is charged, it should not exceed more than 2% of the total income. No money transaction on this account should be performed. The organic manure produced from the compost plant should be taken in lieu thereof and be used on plantation of trees in and around the city and greening of parks etc.

(vii) Subsidy on Plant & Machinery by Government of India

The subsidy which is being granted by the Govt. of India, Ministry of Agriculture for the installation of Compost Plants does not reach the entrepreneur in time. It has also been reported that this subsidy passes through several channels leading to the delay and with lots of hiccups in reaching to the entrepreneur. This aspect has to be looked into and ways and means found to avoid delay and other malpractices in the payment of subsidy.

For setting up of the plants by Private Entrepreneur I Public Private Partnership, interest subsidy should be provided by the Government of India on funds being generated from the Financial Institution. This would further reduce the cost of compost production by these plants.

(viii) Social Aspect

In such programmes, public participation is a must but public awareness is lagging. There is a strong case for public awareness programmes through audio-visual network. Assigning job to the councillors for keeping their constituency clean and green should be included in their job chart. The involvement. Of social workers, non-governmental organization and holding programmes in schools and colleges may be included in Municipal Laws. The training of sanitation workers and providing them. with the required tools I equipment is also vital for the success of this programme, particularly when segregation at source is to be implemented.

The colonies I residential I commercial areas which maintain cleanliness and green environment should be duly recognized and re-awarded. All other programmes wherein public participation is taking place should be the focal point of this activity. Political will and support are the backbones of keeping the city clean and green. Both bureaucrats and political leaders' involvement and accountability are the keys for successful implementation of this programme in the right perspective.

However, mobilization of human and financial requirement for implementation of the programme in an effective manner is a vital responsibility of ULBs. Training programme for public health staff and officials engaged in solid waste management services should be conducted in a systematic and well planned manner, which would enable them to perform their duties in a committed fashion.

(ix) Marketing and Quality Control

It was observed that generally the farmers have a fear​psychosis about the quality of compost produced by these plants. The farmers told the Sub-Group team members that this compost may contaminate their soil. Quality control and laying standards are, therefore, vital for promoting the use of compost. It is highly important that quality should not be sacrificed at any cost because the presence of toxic elements would not only contaminate the soil but would also be detrimental to the health of human beings. Until and unless large-scale field demonstrations of this compost are not conducted on the farmers field, they are not going to believe the benefits and importance of this manure for enhancing productivity of their land. An integrated plant nutrient approach would be most suitable for better use an efficiency of applied nutrient and also for the health of the soil.

Since there is a heavy subsidy on chemical fertilizers, some Incentive has also to be offered on the purchase of this Compost to the farmers.

Except at Pondicherry and Bangalore, there is hardly any Support by the state Government or Municipality on the  Purchase / sale of compost produced by these plants. In fact, The forest, Agriculture, Horticulture and other departments did Not even invite tenders from these compost plants (for example by Delhi Govt. & MCD). When the State Government I Municipalities do not promote the use of this compost, how can one expect that the farmers would develop the faith in safely applying this compost.

The pricing mechanism of the compost should also be looked into and the MRP needs to be fixed by each State Government.

(x) Managerial Problem

It was generally observed that the importance of safe and proper handling of the municipal solid waste is lacking amongst the officers of ULBs and managers in the managing of the Compost Plants. - It was also observed that the concerned officials do not have the deep knowledge of composting and functioning which is vital for smooth and efficient running of the compost plants. Therefore, training of the aforesaid officials on all the aspects of composting from urban solid waste is desirable. It is necessary that training programme for the managers be organized jointly by the Ministry of Urban Development & Poverty Alleviation, Ministry of Agriculture, Ministry of Health & Family Welfare. Separate allocation of funds should be made at the Central, State and ULB levels.

The agencies like All India Institute of Local Self Government, Bombay, HSMI, NPC could be involved for the said training. The ICAR may develop an expert group at Bhopal in the Institute of Soil Sciences and Agricultural Engineering. The required research and development back up can be created in a holistic manner.

(x)   Legal aspect 

It was observed that the State Government have not revised the Municipal Bye-Laws with changing time and requirement. The Central Govt. has been advising the State Government(s) to re-draft the Municipal Bye-Laws but this is yet to be implemented. It would be better if the Model Act of Municipalities be framed by the Central Govt. and indicate the deadline to pass it by the State Legislature and implement the same religiously. The Municipalities may consider to implement effectively the Public-Private Partnership mechanism by well establishing and detailing the linkages, responsibilities and penalties if not performed in time and space in the Memorandum of Understanding Agreement. There should be frequent meetings of the Regulatory Board of each compost plant headed by Municipal Commissioner I Mayor. The members of this Board should be from the Compost Plant. Total number of Board members should not exceed seven. 

The Municipalities should issue directives to the residents, Cooperative Societies, Resident Welfare Organization(s) and other Do's and Don'ts including the penalty to be imposed if these directions are not adopted and executed. 

The rejects from each area I mohalla I street I ward should directly be sent to landfill site or to any other required place. 

(XI) Public-Private Partnership

The crucial element in solid urban waste management is involving the private sector and by public participation. The regulatory framework should clearly delineate the State and local level regulatory roles and remain sensitive to vested in the ULB under the 74th Constitutional Amendment. Because independent regulators are costly and have limited success in reforming or regulating public sector operators, a Reform Facilitation Team at the Central and State level be set up, empowered to deal with all fiscal aspects, planning and monitoring aspects of ULBs.

ULBs, with support, help and guidance of the Central & State Reform Facilitation Team, would restructure existing service providers and prepare for meaningful public-private partnership. Terms of Reference of the Reform Facilitation Team would be on lines detailed out in the Guidelines for Sector Reform and Successful Public-Private Partnership document issued by the Ministry of Urban Development, Government of India in January, 2004.

In case of the joint venture, the entrepreneur and ULB should Jointly be allowed to raise the loan for purchasing of equipment, machinery, payloader, electric motors, compressor, civil work etc. in addition to the equity of the entrepreneur.

(xii) Follow-up Action

It was observed that the Central Govt., State Govt. , Municipalities have not conducted follow-up action about the proper handling of solid urban waste. A coordination cell be established in the Ministry of Urban Development, Government of India at the Central level and in State Urban Development Departments at State level which should have the power and responsibility to expedite the proper implementation of all gamut of urban solid waste for the coming ten years in the first instance. Such Coordinating Cell should be responsible for release of subsidy being granted by the Ministry of Agriculture. The concerned officials of the Coordinating Cell should be well trained in the technicalities of the compost plants and marketing of the produce.

Technical Observations
(b) In general the compost plants for the smaller towns are over​designed. These plants are actually operating at lower capacity utilization, even as low as 20% of the designed capacity.

(c) In larger towns, i.e. metro and mega and mega cities (e.g. Delhi, Kolkata etc.), the requisite quantity of garbage can be easily made available. by the Local Body but due to lack of marketing prospects, there is a piling up of product inventory and the compost plants have either slowed down their production activity or sometimes even temporarily stop taking garbage.

(d) In comparison to the Mechanical Compost Plants installed in the late 70's and 80's, the design of the compost plants have been simplified since 90's. The pre-treatment phase has been eliminated in most of the new designs. However, there is a significant scope for further re-engineering for simplification and cost reduction as is being attempted in the plants at Ahmedabad, Pondicherry etc. There is ample scope for reducing the capital cost through appropriate plant design.

(e) Since the garbage is not stored in a segregated form, it finally arrives at the compost plant in the form of mixed and heterogeneous material. As a result, the compost plant has to handle and process almost 40-50% 'contraries' (unwanted material like construction and demolition debris, dust and sandy fines from street sweepings, glass, metal, non​degradable packaging material, plastics etc.). Thus the plant size is 40-50% larger without serving any useful purpose.
This is a wastage of capital, labour and time. With segregated garbage I material made available, the plant size could have been much smaller for the same quantity of compost production and the cost could be substantially reduced. It is, therefore, essential that garbage is segregated at source.

(e) 
It is seen that since the arrangement for storage at source, collection and transportation to the compost plant is not properly organized and is not based on scientific planning, the desired quality of garbage does not reach the compost plant. The clauses in the agreement signed between the ULB and entrepreneur do not address these issues.

(f)
Even with the existing plants, it is often found that the windrow platform I yard is neither paved nor properly designed although this is the most basic component of the plant. The windrow platform is often incomplete, only some portion is concreted. Proper gradient is not given, resulting in accumulation of pools of leachate as well as run-off and storm water during precipitation I rains. The leachate and run-off percolate into the ground contaminating the underground water.

(g)
Except a few compost plants, most of them do not have any shed over the windrow area. This leads to difficulty in its operation and storage during the rainy season. Most of the plants stop accepting garbage during the rainy season resulting in a lot of difficulty to the concerned Local Body.

(h)
Unsegregated garbage is reaching all the compost plants leading to the increase in capital as well as O&M cost of compost plants and hence the final product is costliest.

(i)
There is variance in the use and the type of inoculants for the purpose of de-fouling I sanitizing the garbage when it is laid in windrows. Some compost plants are not even using any inoculant. Since at present there is no scientific study available for supporting the use of inoculants, it would be desirable to get this aspect thoroughly studied to bring out the benefits conclusively and also to standardize its use.

Financial Observations

(j) Huge capital investment has gone into plants either from Private Sector or public funds with high cost of debt servicing, making the final product unaffordable to farmers.

(k) The private operators are paying royalty to ULBs ranging from Rs.5 to 7 lakhs annually in addition to lease rent etc. which is also making the ultimate cost of the product economically unviable.

(l) The transparency Lacking in production cost of  compost by manufacturers whether public or private.

(m) The cess collected by some municipal bodies is not being used for setting up of compost plants or SWM purposes. A separate escrow account needs to be maintained.

(n) Some plant owners also complained regarding inordinate delays and hiccups in full or even partial disbursement of subsidies to composting entrepreneurs at State Government! Municipality level.

Marketing Observations

(o) During discussions it came to light that there was no serious attempt in the use of organic manure through an integrated nutrient approach and also no study has been made for assessing the potential market while planning the scheme for installation of compost plant.
(p) Most of the plants do not have any proper laboratory facility and the product is being sent outside for testing. It was felt that there was no consistent effort for rigorous quality control, which would have helped in marketing of the compost.
(q) Lack of awareness among the farmers regarding use and benefits of city garbage based compost was found to be widespread. In fact, the farmers have not been exposed through field demonstration the benefits of integrated nutrient management - 'Seeing is Believing'.
8. Strategy for Reducing_production cost of Compost (Overall) :

1) Reduce capital investment (appropriate compost plant design, eliminate unnecessary equipment and machinery, improvement in the input-output ratio through segregated storage, collection and transportation of garbage and exclusion of inert wastes).  The reduction of capital investment would be reflected on the product cost by way of reduced depreciation, reduced debt burden and other expenditures.

A. Appropriate Compost Plant Design

1. Effective use of land area provided for compost plant.

2. The capacity of the plant should be decided based on the quantity of garbage processed per hour and the number of hours the plant would run rather than amount of garbage per day.

3. Use of appropriate cheaper materials for construction of all weather roads in compost plant campus for movement of garbage vehicles.

4. Compost plant should be established in modular units to accommodate the present quantity of garbage to be made available by ULBs. However, after running the plant in two shifts, capacity can be doubled and cost of production of compost reduced through time management, thus saving the capital cost on enhancing the capacity.

5. The appropriate concrete design mix capable of providing imperviousness and bearing a load around 30 to 40 t I m2 should be used for laying compost pad. This would reduce the construction cost of compost pad. Appropriate gradient and drainage system be provided to compost pad to collect leachate for treatment, if necessary.

6. The compost pad design for 50 to 100 tpd should be cheaper in design as compared to compost pad for 200, 300 & 500 tpd as the handling equipment used would be of lesser dead weight and lesser specification.

7. Around 35% of the compost pad area should be covered with roof so that in the event of rainfall, last 30 days decomposition takes place in covered area.

B
Propriate Selection and Material Processing Equipment & Machinery

8.
The use of self-propelled windrow turners or appropriate equipment would reduce the capital cost of compost pad by around 300/0 (working space for turner is not required), which is one of the costliest components under civil structures. The self-propelled windrow turner (.75 H.P. /100 H.P) may also provide better aeration to the windrows as compared to other equipment.

9.
Use of tractor mounted equipment for material handling during plant operations would further reduce the capital cost, operation & maintenance and ensure ease of operation of the plant.

10.
Use of electro-mechanical motors in pre-processing units and refining and packing units would further (educe the capital cost substantially as the cost of hydraulic pack is many times higher than that of electro-mechanical electric motors and are easy to repair.

Appropriate Management of Compost Plant

11.
In-house production of inoculants in the site quality control laboratory is necessary, which would save at least 15 to 200/0 of the production cost of compost.

12.
The pre-processing is necessary as it would save at least 30% cost of the inoculants I sanitizer, if used in the process. Moreover, the inoculants should be sprayed after pre​processing.

13.
Use of plant for two shifts would double the capacity of the same plant even after giving the requisite 6 to 8 hours rest to processing machines.

D.  Appropriate Strategy for Marketing

Value addition of compost should be done before marketing the compost by increasing its nutrient value. The compost may be enriched through addition of 10 Kg of Rock Phosphate per ton of compost to upgrade the phosphate content upto minimum 0.8% P2O5.

15.
Co-marketing of compost from city garbage with chemical fertilizers by fertilizer companies as a basket approach should be mandatory.

16.
Compost be transported in bulk quantities within 50 km radius of the plant by composters for direct selling to farmers for which transport subsidy be extended like the one being suggested for fertilizer companies.

2)
Quality of compost (plant design) for better economy ​Different clients require different quality of manure I compost due to difference in the affordability level. The system of composting can be so designed that from the same product line, different grades of compost can be taken out and a differential pricing mechanism can be worked out. However, it has to be ensured that all grades, which are to be used for agricultural purpose or for food production, should be stabilized and comply with the proposed statutory standards. The compost can be sold to tea and other plantation companies, fruit growing orchards and those who grow organic food and for agricultural crops. The non-conforming compost may be used in Lawns, forest, nurseries, social forestry etc. The lowest grade of the compost can be used as cover material for sanitary landfill and re-vegetation of degraded lands, mining overburdens and others, which would provide a suitable layer for growth of vegetation and also on road sides as mulch in social forestry schemes.

3)
Vermi-composting along with aerobic composting can be planned for improving revenue generation through better quality of vermi-compost and pricing it at an affordable cost, if land is available in plenty.

4)
The Local bodies should abide by Solid Waste (Management & Handling) Rules, 2001 religiously and supply segregated garbage at the compost plants which would reduce the cost of inoculant applied, thus reducing the cost of the finished product which may reduce the cost of compost around 35%.

5)
Large compost plants having 500 TPD & above installed capacity, the dry cumbustible fraction of municipal garbage, not suitable for com posting, should be used for Pelletization. This would lead to additional revenue generation but the additional capital investment required for this purpose has to be carefully worked out before such steps are planned and executed.

9. Financial Issues and sustainability
In spite of the bright patches of commercial success, it is felt that the composting sector has problems of viability, especially financial and marketing of compost wherein some assistance is expected to put it on a commercially viable mode. However, one basic fact must not be lost sight of - Appropriate management of municipal solid waste is a mandatory duty of the local bodies. Suitable treatment and disposal of city waste is included in that and the same has to be carried out in accordance with the 'Municipal Solid Waste (Management and Handling) Rules, 2000'. The composting treatment system saves land in comparison to sanitary landfill. Composting is one of the simpler I scientific and less expensive system of treatment of municipal solid waste.

· Cost reduction measures discussed above. When the composting facility is properly designed and sized, the capital and O&M cost e less than if it were over designed or has unnecessary sophistication. In turn, the depreciation debt servicing, expenditure on spares and repair etc. would also be less.

· Support System of the Municipality. The municipality may help the sector in a number of ways, such as

(a) Providing suitable land on reasonable terms.

(b) Providing infrastructure to the extent possible, e.g. access road, water, power connections, boundary wall, tree plantation and other civil works etc.

(c) By providing the agreed amount of well segregated garbage of appropriate quality by introducing segregated storage, collection and transportation to the composting facility, so that the plant design, plant size and material handling requirements are optimal (as explained above).

(d) Instead of taking Royalty in the form of money, the local body may consider to accept by the Royalty in the form of compost. The compost may then be used by the civic body for maintaining municipal parks, gardens etc. instead of purchasing farmyard manure or compost from other sources. At least first preference and price preference should be given to the compost prepared by the plant of their city. The compost is! regarded to be 4 times more effective as compared to farmyard manure.

(e) By working out a support system based on the avoided cost of land and operating expenditure required for Sanitary Landfill (SLF). If the total solid waste generated by the municipality is put into the SLF, a certain area of land would be required daily. On the other hand, if apart of the waste is composted, the land requirement would be considerably less, depending upon the quality and quantity of the waste. Only the rejects can then be composted. Land is becoming increasingly scarce and cost of land is also increasing. Therefore, the municipality saves considerably on account of the compost plant. This avoided cost can be quantified for a reasonable period, say, 20-30 years and converted into a support system for the compost plant.

(f) Recovery and sale of recyclable items should also be organized for revenue generation as well as reducing the rejects and their subsequent transportation to the landfill site. Thus land requirement for disposal of the rejects would also be less. Recycling plants especially for thin plastics and PET bottles should be actively promoted to minimize waste transportation costs and to keep these items out of the compost plants.

(g) ULBs with support from the state Reform Facilitation Team would restructure existing service providers and provide for meaningful public-private partnership. ULBs would inter-alia ​- 

· Undertake an independent assessment of the amount, type and quality of garbage, infrastructure and financial requirement o meet public demand and service obligations in an efficient manner.

· Estimate least cost investment and system modification options to meet service targets taking into account O&M costs and the ability and willingness of the residents to pay for improved services i.e. segregation at source.

· Estimate least cost investment and system modification options to meet service targets taking into account O&M costs and the ability and willingness of the residents to pay for improved services i.e. segregation at source.

· Identify public-private partnerships which could operate in the prevailing legal, regulatory and political environment.

· Engage a qualified transaction adviser, pre-qualify eligible private partners, prepare bid documents, manage the bidding process and complete the process and hand over to selected private partners; and

· Ensure adequate and affordable services to low income customers and urban poor

Since the onus of sanitation and keeping the city clean lies with ULBs, the monitoring and effective implementation should be ensured. Leaving everything to the private organization would not absolve the responsibility being placed by law on ULBs.

12.
RECOMMENDATIONS OF THE TASK FORCE
A.
GENERAL RECOMMENDATIONS:

(i)
Compost from city garbage is a soil conditioner, which not only improves Carbon content, Nitrogen, Phosphorous, Potassium and other micro-nutrients in the soil but also improves its biological condition leading to improvement in soil health and productivity. Therefore, large scale use of compost I organic manure in all the areas of agriculture is essential.

(ii)
To achieve sustainable agriculture and desired growth rate of 4% in food production, quantum jump in Carbon content in Indian soils from the present level of 0.25% - 0.5% to 0.75% ​1.0% is desirable. Compost from city garbage is a potent source and production of compost from city garbage on large scale should be encouraged and popularized.

(iii)
Segregated waste storage, collection & transportation along with appropriate plant design for segregated waste including collection of inerts separately should be performed and undertaken by ULBs - The Solid Waste (Management & Handling) Rules, 2000 should be strictly followed to provide segregated organic waste to the compost plants to the extent possible.

(iv)
Proper disposal of rejects I residue from the compost plant in a sanitary landfill (SLF) should be performed within a week's time. The recyclable and saleable items should preferably be sold off for reducing the load on the SLF and also for some revenue generation.

(v)
The availability of MSW has not been only inadequate but of poor quality and heterogeneous nature, as a result, compost conversion efficiency has been low and cost of production is very high. It would be advisable to supply segregated MSW by ULB but that may require people's participation. The ULBs should ensure that each city dweller understands the importance of segregation of waste at source. If required, a fine be imposed on those who do not follow the direction(s) issued by ULBs.

(vi)
For small towns with 50 TPD, the biodegradable waste could be used exclusively for vermi composting. However, for medium or large size towns, the dual system of treatment through vermi composting and mechanical composting should be adopted. In Metros having compost plant capacity more than 500 MT, non-compostable material could be used for Pelletization.

(vii)
Formulation of proper Compost Standards, Grades. Testing and Regulatory provisions for Composting - Adequate arranagements for certification for quality of compost -  The Union Ministry of Agriculture and Central Pollution Board may be requested to work out the modality, which may be administered through the State Govts. Till new standards are prescribed by Ministry of Agriculture I BIS, the existing standards as prescribed in Municipal Solid Waste (Management & Handling) Rules, 2000 and Table-1 given on pages 91-92 may be adopted.

(viii) 
The quality of the organic manure is affected due to poor sanitization, decomposition, curing and stabilization. The quality control facilities at some plants are missing. All the plants should have quality evaluation and organic manure enrichment facilities. The plant should supply organic manure free from pathogens, weeds, seed and other contaminants.

(ix)
A formative linkage should be established between the Indian Agriculture Research Institute, New Delhi, Agriculture Universities, Ministry of Agriculture, G.O.I. State Govts. NBDC/RBDCs and the management of compost plants, which would enable them to have the technological back up with  respect to plant machinery, quality control of the inoculant and the organic manure produced. In order to overview and evaluate the progress, an Inter-Ministerial Group should keep on functioning. The nodal Ministry should be Ministry of Urban Development both at the Centre and State levels.

(x)
Agricultural Engineering Institutes I Colleges should take up research projects for improvement of plant machinery and equipment on priority basis, which should be 100 per cent financed by ICAR.

(xi)
Training of personnel working at the Compost Plant is a must. The Indian Council of Agricultural Research should set up a wing for this purpose at the concerned Institute(s) and State Agricultural Universities to provide necessary technology backup. Fabrication of proto-type of compost plant upto 50 to 100 TPD size can be demonstrated at this Institute. The Ministry of Agriculture, Department of Agriculture & Cooperation and Indian Council of Agricultural Research would earmark funds for the conduct of research and development programmes and projects. The project I scheme would be sanctioned by the Planning Commission on priority basis for the purpose. The mechanics and dynamic would be worked out by the DOAC & ICAR in consultation with the Ministry of Urban Development, Government of India.

(xii)
The Composting process of garbage is to be performed most scientifically and religiously for achieving the desired quality of organic manure. All equipment and machinery required for this purpose such as Sprayer, Tractor mounted windrow turners, self-propelled windrow turners etc. should be of the desired size, make and standard quality. Maintaining moisture at various stages of decomposition should be ensured and also recording temperature of heap every day, turning of the heap in each windrow after one week and finally sun-drying of the material at the platform are vital check points for the preparation of quality organic manure.

(xiii) 
Awareness needs to be created amongst farmers regarding use and benefits of organic manure both as stand alone as well as a supplement to chemical fertilizer (integrated nutrient management). Farmers have not been exposed through field demonstrations, the benefits of integrated nutrient management - "Seeing is Believing". This activity can be introduced in the extension activity of the Ministry of Agriculture (0/0 Agriculture and ICAR), Government of India as well as the Agriculture Departments of the State Governments and Agricultural Universities.

(xiv) 
The relative advantages of the compost produced from city garbage vis-a-vis chemical fertilizers have to be thoroughly worked out and adequately publicized, especially among the prospective client groups, such as, farmers, plantation owners/operators, fruit growers, forester, reclamation of denuded and degraded lands etc. A detailed scheme should be evolved by Ministry of Agriculture to popularize city compost within 200 km. area of the townships. The Lab to Land programme should be conducted by the Agricultural Universities as a coordinated project, duly sponsored by ICAR.

(xv)
The role of organic compost I humus as soil conditioner leading to better absorption and holding of nutrients from chemical fertilizers, which in turn reduces the chances and extent of percolation of nitrate and other chemicals into ground water, needs to be studied by the Scientists of ICAR and Agricultural Universities and publicized for the benefit of farmers.

(xvi)
The plantation of trees in three layers around the compost plants should be made mandatory and while allotting the land, the ULB should ensure that for new compost plants I sanitary landfill, land should be allotted beyond 15 km radius if the air strip is available in the town or outside the Master Plan area.

(xvii)
The private com poster and ULB in case of joint venture should be allowed to take loan from Commercial Banks, NABARD, HUDCO and other financial institutions by jointly mortgaging the land and property, if required, so as to ensure that ULB also owns the plants and is an active partner for this noble cause.

FINANCIAL RECOMMENDATIONS:

(xviii) Entrepreneurs setting up of compost plant in Joint Venture or private sector should be considered for tax holiday for 1 0 to 11 years and exemption of customs duty, excise duty, sales tax and other local taxes on equipment, machinery, processing plant etc. to promote private sector participation to promote production of compost from city garbage and provide Indian soils with much needed humus material I Carbon content and other soil nutrients for retaining soil fertility.

(xix) 
Entrepreneur I Composter should be provided land on long term lease free of cost at existing dumpsites for setting up of compost plant. The private com poster I ULB ( in case of joint venture) be allowed to raise loans from Commercial Banks, NABARD, HUDCO and others by jointly mortgaging the land if required.

(xx)
Composter should not be asked to pay royalty I tipping charges to ULBs for garbage supplied so as to reduce production cost of compost.

(xxi) 
Composter should be supplied electricity and water on the same rates as provided to agricultural sector or at concessional rate, whichever is less.

(xxii)
Funds to the extent of RS.800/- crore (which is hardly 5% of Rs.16,000.0 crore annual subsidy to chemical fertilizer) should be provided by Ministry of Finance, Government of India for providing capital & interest subsidy of Rs.700.0 crore for setting up of 1000 compost plants, RS.60.0 crore as transport subsidy and Rs.40.0 crore as promotional subsidy.

a.
Capital Subsidy & Interest Subsidy

Entrepreneurs I Composters should be considered for back-ended capital subsidy of 50% of cost of plant (if U LB owns the plant) and 300/0 of cost of plant (if Joint Venture) and interest subsidy for the entire loan repayment period with discount rate of 12%. Funds to the extent of Rs.700.0 crore should be considered by the Ministry of Finance, Government of India for setting up about 1000 compost plants in different cities of the country in order to produce compost from city garbage.

b.
Transport Subsidy of Rs.60.0 crore

(i)
Transport subsidy of Rs.100/- per Metric Ton should be considered for transporting compost (finished product) in bulk form within 50 km radius of compost plant by composters for direct selling to farmers to ensure marketing of compost.

(ii)
Transport subsidy of RS.150/- per Metric Ton should also be considered for fertilizer companies or their storage agents for transporting and storage of compost (finished product) within 100 - 150 km radius of the compost plant for marketing through 'Basket Approach’.

c.
Promotional Subsidy of Rs.40.0 crore for popularizing the use of compost.

The total fund requirement would not exceed RS.900.0 crore per annum which includes RS.700.0 crore for capital subsidy and interest subsidy for 1000 compost plants, about RS.60.0 crore for transport subsidy, Rs.40.0 crore as promotional subsidy and around Rs.100.0 crore for extending subsidy to existing plants also. The capital grant I subsidy should be monitored by Ministry of Urban Development, Government of India.

(xxiii) For a successful public-private partnership, the guidelines on Public-Private Partnership framed and circulated by the Ministry of Urban Development, Government of India in January, 2004 may be referred to and taken advantage of by following it in the right perspective.

(xxiv) The observations of the team has revealed that even those plants which are functioning satisfactorily have piled up the compost due to poor marketing support. The Government should provide .adequate financial incentive to the farmers/users to encourage them to use it in agriculture, horticulture, gardens, and in forest plantation. The department of Agriculture, Horticulture, SAUs, fCAR Institutes, other allied organizations / ministries and others should encourage farmers by creating awareness and providing training in use of organic manure.

xxv) 
It may be too unrealistic to make general recommendations for modernization of existing plant due to specific nature of constraints, limitation and defects in the plant and machinery. The plant owners should assess the design limitations on their own in consultation with the technical experts. These then may be reassessed by an expert committee to suggest realistic measure for upgradation /renovation to make them operational at higher efficiency.

C.     TECHNICAL RECOMMENDATIONS

1.
The tipping / pre-processing / compost pad should be essentially paved with impervious floor of cement concrete I reinforced cement concrete of appropriate thickness with adequate strength to bear dynamic loads due to turning equipment on compost pad to prevent pollution of ground water by leachate. These pavements should be designed to bear a load of around 20 MT I m2 to 40 MT/m2 (as per design) for compost plants ranging from 50 MT to 500 MT. The machine shed in pre-processing area should be covered with AC sheets roof to protect the machines, if any.

2.
At least 35% of the composting pad should be covered from the top with proper roof so as to enable last 30 days of decomposition under roof to prevent the material from possible rainfall, hampering the operations. The compost plants in high rainfall area should have completely covered composting pad with appropriate high roof to ensure decomposition of material under controlled condition & production of compost round the year.

3.
Every compost plant of 100 TPD and above should essentially have a quality control lab to ensure testing of compost quality, temperature in windrows during operation everyday and in​house manufacture of inoculant I culture in-house to save at least 15 to 20% variable cost being incurred on procurement of inoculants I sanitizers. This would further reduce around 20% of the production cost of compost.

4.
The civil structure should be designed with mixed design criteria and thickness of R.C.C. slabs and columns should have most economical design without compromising the stability of structure to accrue economy. As far as possible, use of R.C.C. of suitable strength should be preferred in place of steel to economize the civil structures.

5.
If the transportation of garbage is done by private entrepreneur, he should be provided with tipping fee on per ton basis as mutually agreed to by ULBs or transporter.

6.
In order to prevent stray animals/unscrupulous personnel entering the compost plant, a boundary wall and a gate are essential which should be invariably constructed while setting up of the compost plant.

7.
In order to eliminate/reduce odour problem, tree plantation (3 layers) should be done around the compost plant campus, for which at least 5 m wide space should be reserved along the perimeter of compost plant campus. appropriate moisture content and aeration should be maintained.

9.
Design of roof on compost pad area / machine shed, curing area and storage space should be designed from tech no​ economic angle. The columns should be of RCC & steel truss and AC I GI sheets should be used to reduce noise pollution.

10.
Compost Plant Sitting

(i)
The location of the compost plant should be outside the 10 - 15 kms radius of the airstrip! aerodrome of the township so as to avoid bird menace which hampers the safety of air services! aircraft.

(ii)
The compost plant should be located at least one km away from residential townships.

(iii) The Urban Planner should earmark the areas for compost plant & sanitary landfilling while framing the master plans.

(iv) The detailed survey, soil investigation and hydro​geological investigation should be carried out including the status of ground water table so as to design the civil engineering structure appropriately.

(v) The compost plant site should have a separate storm water drainage system and separate leachate collection system.

(vi) The site selected should not be a waterlogged or marshy land as it would increase the cost of civil works by more than 100%.

(vii) The site development should be done in such a manner that the general slope of the campus should be away from the pre-processing, composting pad, machine shed and administrative buildings.

11.
Compost Pad

The compost pad should be constructed with construction materials such as reinforced cement concrete with sealed joint, asphaltic concrete or soil cement in order to prevent ground water contamination. The compost pad (pavement) should have a strength to bear the load of at least 30 to 40 tons I m2 in case of compost plants above 100 TPD to bear static and dynamic loaded heavy material handling equipment. The construction material may be selected from techno-economic angle.

12.
Operation & Maintenance

a.
While signing the agreement, it should be ensured that the company setting up the plant runs the plants for 6 months to one year with their own staff in order to stabilize the functioning of plant operations and systematize the whole operations and rectify the defects, if any, in processing machinery, hydraulic power devices, electric motors, conveyors, any other equipment etc. 

b.
The company setting up the plant should train the staff of urban local body I entrepreneur for 6 months for handling composting operations and maintenance of plant & machinery in a systematic manner for 3 to 6 months (This should be a part of TOR while tendering).

c.
The company setting up the plant should provide complete operation & maintenance schedule of plant, equipment and machinery and should stand guarantee for its manufacturing defect, if any, and defect free service.

d. 
Over-designing of plants should be avoided and double production obtained through time management and optimum use of composting machinery. This may necessitate appropriate sizing of tipping area, pre-processing area, compost pad and other building structures.

e.
Preventive maintenance and rest of 6 to 8 hrs are required by the plant. However, if highly technical manpower is available electro-mechanism units should be used. These power drivers reduce the cost of the plant by at least 30%.

f. 
While installing the plant, the feeding conveyors, processing unit, trommels and other equipment for reduction upto 14 mm, the Hydraulic Power Packs should be used to ensure synchronization wherever it is necessary. However, if the technical manpower is available, electro-mechanical drives / units should be used which may reduce the capital and O&M cost of the power drives by around 30%.

g. 
Self-propelled Windrow Turner is an added advantage,  ensures proper turning of garbage, aeration of material and which reduces the composting pad area by at least 30%, which could be used if plant runs in two shifts. However, this may be considered while setting up the compost plant by a well-qualified engineer.

-
This also reduces the capital cost of the material equipment & handling machinery 

-
Cost of the paved area which is a costly civil engineering item

h.
Tractor mounted material handling equipment should be preferred for material handling in plants for easy O&M. and simplicity of operations.

13.
Compost Quality

a. 
Ministry of Agriculture, Government of India and the Central Pollution Control Board may be requested to work out a modality for Certification of Compost Quality, which may then be administered through the State Pollution Control Board/Committee or any other responsible Department identified by the Government including ICAR.

b. 
All compost plants should have quality evaluation mechanism and organic manure / compost enrichment facility. The plant should supply organic manure free from pathogens, weeds, seeds and other contaminants.

c. 
The compost quality should be tested batch-wise on regular basis and before packaging and quality code printed on bags carrying compost.

d. 
Production of compost of different quality for different clients e.g. the best grade may be picked up by the plantations (tea, coffee etc.) whereas the lowest grade can be used as cover material for sanitary landfill or land reclamations etc. This would lead more revenue and less rejects which need to be transported to SLF.

14.
Marketing

a. 
Co-marketing of compost from city garbage with chemical fertilizers as a "Basket Approach" by fertilizer companies should be made mandatory in ratio of 4-3 : 6-7 (i.e. 4/3 bags of compost with 6/7 bags of chemical fertilizers).

b. 
The composter should practice value addition of compost before marketing, if required, in order to make it a profitable venture.

c. 
In order to market the product, the com poster should be provided with back-ended transport subsidy to transport compost in bulk form within 50 km radius of the compost plant for direct selling to farmers, for which transport subsidy of Rs.100 per MT be provided as indicated under 'Financial Recommendations' .

d.
Massive awareness generation campaign needs to be launched through electronic media and print media in local languages regarding the utility of compost/organic manure both as stand alone as well as supplement to chemical fertilizers. This activity can also be incorporated under the extension activity of the Ministry of Agriculture, Government of India as well as Agriculture Departments of the State Governments.

e.
Co-marketing of compost from city garbage with chemical fertilizers as a basket approach by fertilizer companies 1 their storage agents should be made mandatory within 100 to 150 km radius of any city compost plant, for which subsidy for transportation and storage of RS.1501- per MT be considered, as proposed under 'Financial Recommendations'.

f.
Transport subsidy of RS.1001- per tonne for transportation of compost in bulk by composters upto 50 km radius of compost plant for direct selling to farmers should be considered to ensure marketing of compost, as indicated in the 'Financial Recommendations'

D. OTHER RECOMMENDATIONS
1. The capacity of compost plant could be doubled by running the plant in two shifts through time management, without affecting the. economic life of plant & machinery, its efficiency and by providing rest of 6 to 8 hours to the equipment & machinery, thus saving the capital cost of machinery and plant for increasing the capacity of plants. This may require appropriate increase in area of tipping floor, compost pad and storage space etc.

2. The Government of India may setup some pilot/demonstration plant of 5 to 10 TPD capacity in order to provide hands on training to municipal employees and personnel engaged in composting in public /private sector as well as prospective candidate to be engaged in composting.

3. The solid 'waste management section in ULB's in all class-I towns should be headed by either civil /mechanical engineer having post graduate qualification in public health engg./environmental engg. in order to manage/supervise the highly specialized field of composting and sanitary landfill.
4. Each compost plant of 100 TPD and above should have a soil plant, compost testing facility along with the multiplication of bio-culture, air and water testing laboratory duly manned by a soil scientist. In order to see that this laboratory is well equipped, the Government of India regional laboratories should help, support and evaluate the working. As a financial incentive, Rs.25 lakhs may be granted for establishment of this laboratory by the Ministry of Agriculture, Government of India.
5. The Solid Waste (Management & Handling) Rules, 2000 need to be updated, modified and revised including the strategies and action plan keeping in view the ground realities.
Appropriate Compost Plant designs and specifications from 50 TPD to 500 TPD compost plants are appended with the report of the Technical Sub-Group annexed to the Task Force Report.

E.
RECOMMENDATIONS FOR NEW/PROPOSED COMPOST PLANTS:

1.
Appropriate design, which should be effective and efficient, keeping in view the cost consideration, availability of space, 0 & M skill requirement etc. should be made available to the entrepreneurs. The design should include (a) impervious  concrete platform for the whole windrow area having suitable gradient towards the encircling drain for collecting the leachate and any run off during rainy season, (b) shed over the windrow area covering 1/3rd to whole area depending upon the average rainfall of the place, (c) a rational and judicious selection of post composting segregating system avoiding unnecessary sophistication and keeping in view the quality requirement as per the rule and also as per the market of suitable perforation sizes could be very effective, (d) collection of leachate and run off, re-circulation of leachate over windrows and treatment facility for any excess leachate but this should not lead to environmental pollution, particularly the ground water, the tipping area may be designed in a fashion that it is strong enough to withstand the load and movement of heavy vehicles and the pre​processing area may also be kept for segregating non-bio​degradable segment. There is also a need to keep some area for post processing, for screening and curing of organic manure.

2.
Appropriate sizing of the Plant (pragmatic design capacity) with provision for projected expansion over the
next 20-30 years through modular inerts for increasing the capacity.

3.
Inventory planning storage space requirement and measures to stick to the effective shelf life should be included during the planning stage.

4.
The plantation of trees around the compost plants should be made mandatory and the municipality should ensure that land is allotted outside the Master Plan area of town for compost plant I sanitary landfill. In case the town has an air strip, it should be ensured that the land allotted for compost plant I SLF should be outside 15 km diameter from the air strip.

F.
RECOMMENDATIONS FOR EXISTING COMPOST PLANTS

1.
A thorough evaluation of the plants should be done including the technical, financial and marketing aspects. The state of the existing plant and equipment, any necessity for repair I replacement etc. should be worked out with minimum input, the revival and upgradation of these compost plant(s) should be achieved through a special grant-in-aid.
2.
The scope of re-engineering for further simplification of operation and cost reduction should be explored, keeping in view that there should be no compromise in quality of organic manure produced.

3.
Expert Committees, Technocrats, Marketing Specialists and other Plant Engineers are needed to study the existing plants and recommend re​ engineering of compost plant design which is cost effective in terms of capital and O&M cost, product quality, pricing and marketing of organic manure.

4.
Plantation of trees around the compost plants should be made mandatory. In case the town is having an air strip, the compost plant I sanitary landfill may be shifted outside the 15 km radius of the air strip.

5.
In some plants, it has been observed by the team that the operation of the plant is hampered due to administrative issues between Municipality Management and Entrepreneurs. These issues need to be solved amicably so that supply of MSW, its processing and marketing are not hampered.

6.
The Ministry of Urban Development would set up a Standing Committee of Experts to examine in depth each existing compost plant. The Committee would be required to determine what ails each compost plant and how could it be revived physically, mechanically, marketing network and financially. A case by case study would be conducted and financial support by the Ministry of Urban Development as one time grant-in-aid would be granted after due examination and evaluation. 

G.
SPECIFIC RECOMMENDATIONS ON MODERNIZATION I RENOVATION OF EXISTING PLANTS

Compost Plant at Kerala

The 300 TPD plant commissioned in the year 2000 is running- at 150 TPD with 15-170/0 recovery with mixed MSW. This compost plant is well covered and can be effectively run in rainy season. Capacity utilization has to be ensured by the Municipality and State Government must ensure buy back of quality manure at the rate fixed in consultation with the com poster. Marketing of the compost is therefore, one of the major problem. The Government should ensure procurement of compost. Supply of segregated material may increase the recovery and reduce the cost of production. Approach road to the plant also require government attention. The plant also required more land beside heavy duty chopper crush producing the vegetative material like banana stump.
Compost Plant at (Nagarcoil), Tamil Nadu

Although GOI has released RS.20 lakh subsidy, compost plant is yet to be installed. Status report may be obtained from the Government with regards to commissioning of the plant. The State Government may take a serious view if the Municipality does not respond.
Compost Plant at Tirupur, Tamil Nadu

The 100 TPD plant is running at 30 TPD capacity. There are inherent design problem in compost making. The management should look into the limitations of the design on the basis of new design proposed by the committee and make alterations to ensure that it become fully functional.

Compost Plant at Bangalore

The 100 TPD plant is running at 30 TPD capacity. There are inherent design problem. in compost making. The management should look into the limitations of the design on the basis of new design proposed by the committee and make alterations to ensure that it become fully functional.

Compost Plant at Balswa, Delhi

This is one of the most modern 500 TPD plant running at 70% efficiency using mixed MSW. However the farmer possibly due to poor quality has not accepted the compost. The management should ensure marketing of quality compost. There are some deficiency in platform area and material handling equipment. The quality of MSW needs also improvement.
Compost Plant at Tikri, Delhi

The 150 TPD plant was commissioned in the year 2001 is running at 50% efficiency. The committee rated the quality of the compost produced good. They also face monetary problem.

Compost Plant at MCD Okhla Delhi

This is 300 TPD plant run by MCD but not functioning. A committee should look into non-functioning of the plant. It has more administrative problem than technical.

Compost Plant at NDMC, Okhla

This is a 300 TPD plant running at 30% efficiency. The plant is run by NDMC and there are inherent administrative problems in operation of the plant as observed by the committee. The committee also felt that the plant needs modernization. A technical committee should look into the operation of the plant more in detail. There is already a proposal for modernization of the plant.

Compost Plant at Nashik
This is a 300 TPD plant initially executed by Mis live Biotech but they backed out later due to supply of only 200 TPD garbage. The cost of the compost produced is high, as a result, there is marketing problem. The team identified some design limitations especially shredder and hopper. The plant has to set up a bioculture lab. Alternative use of high calorific waste may be explored.

Compost Plant at Pondicherry

This is a 100 TPD plant setup in 1986 and running at 80% efficiency which may be considered as one of the successful plant in the Government sector. The windrows are inoculated with cow dung slurry. The price of the OM is estimated Rs.1520 tonne. The Government provides 75% subsidy to the farmers for the purchase of compost. Most of the machines were locally fabricated by themselves to reduce the cost of the plant. The plant has limited space and requires a concrete platform. The team made suggestions for the enrichment of the compost through presses mud, fly-ash, gypsum rock phosphate, zinc sulphate, magnesium sulphate etc. Marketing strategy of the compost need to be improved by involving SAU I ICAR, and State Government extension network.

Compost Plant at Ahmedabad

This a 500 TPD plant set in the year 2000 running at 70% of its capacity based on mixed MSW. Major problem faced by the plant is marketing of the OM due to seasonal demand. The cost of production is higher due to heterogeneous nature of MSW. The Department 9f agriculture and Department of Horticulture may be advised to promote use of OM among farmers.

Compost Plant at Vijaywada

This is a 125 TPD compost plant installed in the year 1996. The area is flood prone area and that requires attention. The team observed that functioning of the plant has been satisfactory but it is in loss due to limited marketing of produce. The Department of Agriculture may be advised to promote use of compost.

Compost Plant at Kolkatta
This is one of the largest plants with. a capacity of 700 TPD running at 350 TPD due to limited availability of MSW. The plant has well equipped quality evaluation laboratory. The team observed that there are some administrative difficulties in operation of the plant. Marketing of the OM is also a problem. The Department of Agriculture, Horticulture and Forest should be advised to undertake promotion of compost amongst farmers.

Compost Plant at Puri

This is a 100 TPD plant installed in the year 1999 running at 30% of its capacity due. to non-availability of MSW and limited transport facility. There are some inherent problem in plant design such as platform not constructed properly, there are no drains for leachate, covered yard not constructed for protection from rain and windrows not systematically constructed for required turning and movement of vehicle and absence of quality evaluation laboratory. These aspects need immediate attention for rectification. Besides team has reported that there is no arrangement for marketing of OM through Government channels. The Department of Agriculture and Horticulture may be advised for promotion of use of OM.

Compost Plant at Shiliong

This is a 100-150 TPD compost plant based on mixed MSW installed in the year 2002. It is running at 60-70% of its capacity yielding 75% compost. The team observed that it is well-designed plant. People need training in operation of the plant. However there are marketing problem for the OM. The Department of Agriculture and Horticulture may be advised to promote use of OM. The farmers may be provided subsidy in use of OM.

Vermi-culture Compost Plant Mangalore

This is a 100 TPD vermiculture compost plant based on segregated MSW running at 80% of its capacity. After decomposing the material in windrows for a month the materials is transferred to the earthworm beds where it is decomposed further for 30-40 days. The plant also uses cow dung slurry in the windrows for accelerating the decomposition of MSW.

Compost Plant at Mysore

This is a 200 TPD plant running at 60% of its capacity based on mixed MSW. The team observed that the quality of the OM produced is of good quality, however segregation of MSW at source is required. There is no proper mechanism for promotion of OM through Government system. It is suggested that Department of Agriculture and Horticulture may be advised to promote use of OM by providing financial incentives to the farmers/users.

Compost Plant at Bhopal

This is a 100 TPD compost plant installed in 1993 based on mixed MSW. The plant is facing acute marketing problem and the product is piling up. The cost of production is also high. It is suggested that pre-processing sector of the plant is modernized to increase the capacity utilization of the plants. The composting technique and methodology is NOT being adopted. This plant should be immediately closed and no organic manure should be allowed to be sold to farmers. New compost plant at a farther distance from the colony should be set up with the held and guidance of the Agricultural Engineering Institute, Bhopal.
Compost Plant at Gwalior

This is a 120 TPD mixed MSW/compost plant managed by the State Industrial Development Corporation installed in 1995. The plant is not in operation since 2000 due to pilling of OM. Marketing is therefore one of the major problem. The plant may require major repair and renovation to put into operation, as the same is not in use.

Compost Plant at Aurangabad
This is a 300 TPD plant facing a lot of break down. The plant is also very close to the airport and therefore High court ordered to shift it.

13.
ACTION POINTS
A consolidated support system needs to be built up based on the role of the Government and the various stake holders. The following action points are proposed:
(1)  CENTRAL GOVERNMENT:

Ministry of Agriculture - Transport Subsidy on sale of finished compost, massive awareness generation as extension activity, guidelines for effective and efficient use of city garbage based compost for agriculture and horticultural crops and formulation of specifications and regulatory mechanisms for ensuring quality of compost.

The Department of Agriculture and cooperation of the Ministry should promote the use of Integrated Nutrient Management through various projects and schemes being partly financed by the Government of India by using quality city compost. The quality control mechanism of fertilizer, in vogue, should be used for the verification and qualifying the city compost as per the standards laid down. The inoculum required by the compost plants should be made available by the Government of India laboratories IICAR I Agricultural Universities located in the area for multiplication and use by the composters at a very reasonable cost.

The ICAR should institute special projects as "Lab to Land", National Demonstration Experiment on Integrated Nutrient Management on various crops using quality city compost. "Seeing is Believing", all these demonstrations should be on farmer's field and that too preferably on small and marginal farmer's field. It should be made mandatory for both Department of Agriculture & Cooperation and ICAR to extend all required financial support, scientific help and guidance (through extension agencies) to promote the use of quality city compost as integrated nutrient management practice by the farmers. The involvement of State Agriculture Department(s) and State Agricultural Universities is a must in this programme for demonstrating the integrated nutrient management approach at farmer's field. If required, new projects and schemes should be introduced for this purpose on priority basis.

Ministrv of Environment and Forests - Use of Compost for Rehabilitation of Degraded land, Mining Spoil Dumps, Abandoned Mining areas should be undertaken while afforestation programme is being executed on a large scale. Integrated nutrient application approach for reclamation of degraded and denudated lands during afforestation process would be a rewarding mechanism for better soil health and greening of these abandoned lands. Guidelines for the same should be promoted and be a part and parcel of various schemes.

Ministry of Urban Development - Study of the Appropriate Design and Standardization of City Garbage based Compost Plant through a suitable Expert Committee/Expert Organization with a view to reduce cost and standardize the quality of the product. Capital subsidy from commissioning of the plant to production and distribution level is to be implemented and monitored.

An independent Cell should be created in the Ministry of Urban Development under the overall control of a Joint Secretary, who may employ or keep technical and other personnel on contractual basis as per the job requirement from time to time to manage the functions of the Cell in a holistic manner.

Ministry of Finance - As the composting sector is directly related to waste management I health of the citizens, soil fertility and food production I food security, the Ministry of Finance, Government of India, should provide following fiscal incentives to the composting sector:

1. Entrepreneurs setting up of compost plant in Joint Venture or private sector should be considered for tax holiday for 10 to 11 years and exemption of customs duty, excise duty, sales tax and other local taxes on equipment, machinery, processing plant etc. to promote private sector participation to promote production of compost from city garbage and provide Indian soils with much needed humus material I Carbon content and other soil nutrients for retaining soil fertility.

2. Entrepreneur I Composter should be provided land on long term lease free of cost at existing dumpsites for setting up of compost plant. The private composter I ULB ( in case of joint venture) be allowed to raise loans from Commercial Banks, NABARD, HUDCO and others by jointly mortgaging the land if required.

3. Composter should not be asked to pay royalty I tipping charges to ULBs for garbage supplied so as to reduce production cost of compost.

4. Composter should be supplied electricity and water on the same rates as provided to agricultural sector or at concessional rate, whichever is less.

5. Funds to the extent of Rs. 800/- crore (which is hardly 5% of Rs.16,000.0 crore annual subsidy to chemical fertilizer) should be provided by Ministry of Finance, Government of India for providing capital & interest subsidy of Rs.700.0 crore for setting up of 1000 compost plants, Rs.60.0 crore as transport subsidy and Rs.40/- crore as promotional subsidy.

(a) Capital Subsidy & Interest Subsidy

Entrepreneurs/Composters should be considered for back-ended capital subsidy of 50% of cost of plant (if U LB owns the plant) and 30% of cost of plant (if Joint Venture) and interest subsidy for the entire loan repayment period with discount rate of 12%. Funds to the extent of Rs.700.0 crore should be considered by the Ministry of Finance, Government of India for setting up about 1000 compost plants in different cities of the country in order to produce compost from city garbage.

(b) Transport Subsidy of Rs.60.0 crore
Transport subsidy of Rs.100/- per Metric Ton  (finished product) in bulk form within 50 km radius of compost plant by com posters for direct selling to farmers to ensure marketing of compost.

(c)
Promotional Subsidy of Rs. 40.0 crore for popularizing the use of compost.

The total fund requirement would not exceed Rs.900.0 crore per annum which includes Rs.700.0 crore for capital subsidy and interest subsidy for 1000 compost plants, about Rs.60.0 crore for transport subsidy, Rs.40.0 crore as promotional subsidy and around Rs.100.0 crore for extending subsidy to existing plants also. The capital grant I subsidy should be monitored by Ministry of Urban Development, Government of India.

6.
Back-ended capital and Interest subsidy may be provided through leading financial institutions like NABARD, HUDCO etc. The capitalization of interest subsidy could be worked out with an annual discount rate of 12% and shall be paid to Financial Institutions on the basis of actual loan disbursed. Regarding subsidy on plant and machinery, the back-ended subsidy should be provided through NABARD I HUDCO I NCDC and other authorized commercial bank(s).

7.
The subsidy I capital grant should be monitored by the Ministry of Urban Development upto the production of compost and distribution level through back-ended subsidy through NABARD I HUDCO. The Ministry should be empowered to use Rs.700 crores each year as per the need and requirement of the cities based upon the evaluation report.

8.
Commercial Banks, NABARD and other financing institutions be directed to grant loan at par to the farmers.

9.
For all practical purposes, installation and running of compost plants should be granted the same status as is being availed by agro- industries located in the rural areas or in the suburbs of the cities.

Ministry of Chemicals & Fertilizers - Until and unless a concept of integrated nutrient management approach is adopted by us, it may not be possible to break the plateau of crop productivity achieved in various crops viz. wheat and paddy. For better soil and increasing the efficiency of added fertilizers, the use of compost I organic manure is vital. In order to see that the farmers use organic manure I compost along with fertilizers, the treatment to this vital segment (compost) has to be at par with that of chemical fertilizer. The subsidy as is being granted to chemical fertilizers has to be extended for promoting the use of organic manure I compost from city garbage. The mechanism of the grant to be executed need to be worked out by a high powered committee. Co-marketing of organic manure along with fertilizers should be the responsibility of this Ministry.

Ministrv of Mines - Use of compost for rehabilitation of degraded land, mining spoil dumps, abandoned mining areas and for compensatory afforestation as per S 13 (qq). of the Mines & Minerals Act 1987 and similar guidelines, particularly in such places which are located in nearby areas of the city.

Ministry of Railways - Use city compost for plantation I afforestation on minimum 1 % of its lands annually within 50 km of a city or town should be effectively performed.

Ministry of Surface Transport - Use of city compost for all road dividers, embankment stabilization, roadside greening etc. should be mandatory. Other Ministries like Tourism, Civil Aviation and others should use city compost for greening of the area.

Other Ministries - Similar programmes of greening and cleaning of the land area must be undertaken by other Ministries as per the need and requirement.

(2)
STATE GOVERNMENTS:
Necessary support to the Local Bodies for their Financial and Institutional Capacity Building, State Government Guarantee to Financial Institutions for procurement of debt by the Local Bodies, linked with Budgetary Support, Issuance of Specific and Strict directive to all Departments who use any kind of manures or fertilizer, for using the City Garbage based Compost (with any necessary enrichment, which may be provided as a package by the Compost Plant as per requirement). There should not be any sales tax and local taxes on the sale of city compost.

Since the production of compost from city garbage has to be implemented by the State Governments I ULBs, a Coordination Cell should be established at State Headquarters to monitor the activities with ULBs and coordinate with the Ministry of Urban Development at Government of India level. Rejuvenation of degraded land, mining spoil dumps, brick kiln areas, afforestation of panchayat land, reclamation of salt affected land etc. must use the city compost for improving soil health and its productivity (quality of soil).

The directive should be to all cities to buy back the compost from these plants for use in parks & lawns or municipal gardens and encourage others to use it as a soil enricher. Afforestation around small colonies would create the so called "Lungs" for overcoming soil, air and water pollution.

Subsidy should be limited to production of compost from city garbage only and not to be extended to pelletization of waste and waste-to-energy projects(s) which are funded I subsidized by Ministry of Non-Conventional Energy Sources. Funds I subsidy is to be routed through State Government I Commercial banks, but the same needs to be transferred by the State Government to the implementing agency (private entrepreneur) I ULB within three weeks of its release to the State Government I Commercial Banks after the approval of the competent authority monitoring the scheme.

(3)
MUNICIPALITY I LOCAL BODY:

The Municipality Local Body should preferably own the Compost Plant or at least participate as a Joint Venture Partner (conditions mentioned earlier), acceptance of Royalty not in terms of cash but in terms of compost of equipment value, which is used for parks, gardens, rehabilitation of waste land etc. or given to the other user Departments. Unstinted support, help and guidance should be extended by U LBs to private entrepreneurs for the successful and effective running of compost plants. In fact, for efficient running of compost plant, the ULBs should be made responsible to share the losses and risk factors.
By adopting a well-planned approach, ULBs may find themselves in a laudable situation and the result they may experience would be heartening. The quality of life would improve. There is likelihood 'of fall in the occurrence of communicable diseases. The financial situation of ULBs shall improve. The Municipal Commissioner(s) of the area can show better results and meet the aspirations of the citizens. People would eventually feel comfortable and would not raise eyebrow if a fine of say RS.100/- on a defaulter is imposed. Clogging of drains during rainy season may not take place. Effective, efficient and a well knit approach by ULBs is the key to success of keeping the city clean and green.
(4)
CHEMICAL FERTILIZER COMPANIES:

The Chemical Fertilizer Companies shall provide co-marketing facilities to the Compost Sector as a long term business strategy. Use of sale outlets and warehousing facilities may be contemplated and worked out. They have to market all what is made available to them. Responsibility should squarely fall on Chemical Fertilizer Companies for the promotion and sale of compost along with fertilizers. Co-marketing should be made mandatory within 100-150 kms of radius of any city compost plant as a BASKET Approach. A suitable incentive scheme is to be developed and monitored by the Department of Fertilizers for promoting compost which may be on par with that of fertilizer. Out of a total subsidy of Rs.15,000/- crores being granted for fertilizer, only 5% should be made obligatory for allocation for organic manure use along with fertilizer.

14. 
Proposed Financial Support System

(a)
Capital Subsidy: It is proposed that for the 10th Plan Period, the amount of back-ended subsidy given to a Private Entrepreneur for setting up of compost plants by M/o Urban Development, Government of India should be 30% of capital cost of the project. The subsidy should be passed on directly to the Private Entrepreneur in 2-3 instalments based on bench mark progress after due verification and assessment by the monitoring agency. Similarly, if ULB owns the plant, 50% subsidy would be released back-ended in 2-3 instalments based on bench-mark progress.
Since no funds are available with the Ministry of Agriculture for setting up of the compost plants, adequate funds to the extent of Rs.700 crores should be provided by the Ministry of Finance to set up about 1000 compost plants in different cities, promotional subsidy of Rs.40.0 crore, Rs.60.0 crore for transport subsidy and funds for subsidy to existing plants. The subsidy I assistance should be monitored by the Ministry of Urban Development upto the production and distribution level through back-ended subsidy through NABARD I HUDCO, N.C.D.C., SUDA and others.
Based on the recommendation of the Sub-Group on Standardization of Design and Cost of Compost Plant of different sizes, the tentative subsidy requirement would be as follows:​

	Plant Size
	Cost of Compost Plant
	Subsidy (Rs. in lakhs)

	
	(Rs. in lakhs)
	

	50
	187.2
	56.2

	100
	294.7
	88.4

	200
	508.9
	152.7

	300
	654.7
	196.4

	500
	918.7
	275.6


However, the exact amount of subsidy would depend on complete tendered rate, year of preparation of detailed project and quality of garbage.

The existing scheme of M/o Agriculture i.e. Balanced and Integrated use of Fertilizers and also the proposed scheme of National Project on Organic Farming should be tailored to this financial pattern.

(b) Subsidy on Sale of Product: Various Compost Plants have reported that the cost of production comes at compost plant site in loose to about Rs.1500-2000, whereas it is felt that the farmer would not be able to afford a price of more than Rs.1000-1200 per tonne. With the expected reduced cost due to appropriate plant design and segregated storage, collection, transportation of waste and the proposed enhancement in the capital subsidy, it is felt that the cost of production will come down to Rs.1,000-1, 200 per MT. However, to ensure its marketability, transport subsidy @ Rs. 150 per MT of finished product and manufacturing subsidy of Rs.350 per MT of finished product, conforming to standard specification is required. The subsidy may be handled by the Ministry of Fertilizer and Chemicals, Government of India in coordination with the Ministry of Urban Development. There should not be any central tax, sales tax or local taxes on the sale of city compost by State Governments & ULBs. Coordination of all inter​ministerial aspects on composting and provision for subsidy through a single-window system operated by the Ministry of Urban Development. There should be a separate cell in the Ministry, if required, and the contractual concept may be taken advantage of.
Funds Requirement
It is estimated that the total fund requirement for setting up of 1000 compost plants is around Rs.700.0 crore, Rs.40.0 crore promotional subsidy and Rs. 60.0 crore per annum as transport subsidy on the finished compost, which is only around 5% of the existing subsidy of Rs.16000.0 crore extended to chemical fertilizer by Government of India. This subsidy regime may be reviewed every 5 years and suitably modified The mechanism of granting subsidy as is being granted for the sale and promotion of fertilizers should be extended to compost from city garbage I organic manure produced from the compost plants also by the Ministries of Finance I Agriculture I Fertilizer I Environment & Forest and Urban Development through mutual consultation at the highest level in the Government of India in a joint meeting convened by the nodal Ministry. The marketing and transport subsidy should also be extended to the old, existing and future compost plants. The total fund requirement may not exceed Rs.900 crore per annum.

(c) 
The Role/Stake of the Local Body and the Private  Entreoreneur in a Joint Venture (JV):

(i)
In case the Local Body participates in the JV

The Local Body should provide land, land development, infrastructure such as, road access, water, electricity, telephone and cost of the building. Additionally, the Local Body should provide guarantee I comfort to the FI for any debt sought from the FI by jointly mortgaging land for the purchase of equipment and machinery etc. Local bodies should draw upon the guidelines framed by the Ministry of Urban Development on Public Private Partnership while framing the agreement, tendering and leasing document.

(ii)
In case the Local Body does not participate in JV
In case the Local Body does not participate in JV with contributions as outlined above, no Royalty or Less Rent should be charged from the Private Entrepreneur. Additionally, the Local Body should provide Financial Security I Comfort to the FI for scrutinizing the loan taken by the Private Entrepreneur against the purchase of material handling equipment, plant equipment & machinery etc. Royalty should be charged, if necessary and that too in the form of organic manure, not more than 1½% to 2% of the total income accrued by the entrepreneur.

(d)
Financina Pattern:  The following financing pattern is suggested for the two options:

(i)
In case the local Body owns the Compost Plant

Grant (Subsidy)

-
50%
Equity (local Body) 
-  
15%
Loan (from FI)

- 
35%

(ii)
In case there is a JV between the local Body and a Private Entrepreneur.

Grant (Subsidy)

-
30% 

Equity (local Body)
-
30% (preferably 15% each)





Land be taken as equity

Loan (from FI)

-
40%

(e)
Fiscal Incentives: Fiscal Incentives for the composting sector by way of tax holiday for 10 I 11 years. Excise Duty, central sales tax, state sales tax and local octroi should be exempted on plant, equipment and machinery as well as laboratory equipment. In case the equipment or plant & machinery is being imported, 100% custom exemption should be allowed. The plant, equipment & machinery should also be exempted from all the local taxes. The composter should not be asked to pay the royalty in cash. The composter should be supplied electricity on the same rates as provided to agricultural sector. Composting should be accorded agriculture status.

15.
Quality specifications of Organic Fertilizers / Compost

As non-availability of standards and regulatory mechanisms severely restrict the uses of city waste compost, it is essential that suitable regulatory mechanism is to be evolved by the Ministry of Agriculture including the standards taking into account the limit of heavy metals already prescribed under the MSW Rules. The ICAR held a Seminar at Bhopal on 17.1.2004 and has recommended some quality standards. Regarding grading of compost, it was decided that compost will have one grade i.e. below 4mm size. These standards have since been deliberated in depth and quality standards proposed to be implemented at present have been indicated in Table 1. BIS is the process of framing standards for compost. The standards laid down in the Municipal Solid Waste (Management & Handling) Rules, 2000 should also be adhered to by com posters including the quality of standards laid down in Table-I till BIS comes out with standards.

16.
Epilogue

Deficiencies in infrastructure and basic amenities in Indian cities have reached alarming situation with the decline in investment and financial support from the Central and State Governments to the

Urban Local Bodies. The only alternative at this juncture is to have private sector participation in management of municipal services. This requires new regulatory I supervisory arrangements for monitoring and enforcing agreements with private or joint sector companies. In order to have speedy programme planning and execution thereof, an independent Reform Facilitation Team under the over-control of the concerned Secretary be set up, who may be empowered to deal with all fiscal, administrative and implementation aspects, both at Central and State levels.

As far as our knowledge goes, the best alternatives of proper management of solid urban waste are listed as follows:​

a.
Segregation of garbage at source and supply, only the bio​degradable segment to the compost plant is most desirable. Not only the quality of organic manure produced is improved from segregated bio-degradable segment, but also there is a substantial amount of cost reduction in the processing and production system to the extent of 40%.

b.
The support, help and guidance of the Government of India and State Governments financially, technically and legally would go a long way in setting up of compost plants by the ULBs through Public-Private Partnership approach.

c.
Until and unless the compost produced at these plants is not of the desired quality and at affordable cost to the farmers, the required sale would not take place. Proper quality control and pricing are key factors. The intervention and involvement of the Central and State Governments by granting organic manure I compost from city garbage a favoured status and extending all required incentives for the coming 10 - 11 years would go a long way in management of municipal garbage. The 'Basket Deal' approach may be adopted by the fertilizer companies for marketing compost along with chemical fertilizer and the organic manure may be granted the same subsidy or even better, as recommended in the report, as for fertilizer.

d.
Back up of research and development is essential for lowering the cost of production of organic manure. Each compost plant of 100 TPD and above should employ a qualified agricultural scientist having in-depth knowledge of soil chemistry, soil micro-biology, field experimentation, environmental pollution and eco-friendly disciplines. A well-equipped laboratory should be established along with the compost plant. The Government of India would give one time grant of Rs.25 lakhs for this purpose directly to the Plant after due verification and inspection. "Seeing is Believing" - Field demonstration by conducting Land-to-Land Programme is necessary for farmers to learn its importance and benefit. The package of practices for all crops, horticulture crops, forestry, medicinal and aromatic plants should include the integrated nutrient management approach.

e.
Lastly, the ULBs must extend unstinted support to this well proven technology for effective and profitable conversion of bio​degradable segment of garbage into wealth - 'BLACK GOLD'. The ULBs must take deep interest in proper functioning of compost plants and marketing of organic manure.
The Report of the Technical Sub-Group for Appropriate Compost Plant Designs is annexed to the Report of the Task Force as 'Annexure - B'. 
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