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INDIA’S  WASTE-PROCESSING  CHOICES — GOOD AND BAD

India’s urban solid waste management is a mess.  Thirty million tonnes annually end up on the outskirts of major urban centres, open-dumped in the territory of surrounding villages or smaller towns, where the waste is burnt (for volume reduction) or produces methane as it rots and catches fire from stray cigarettes etc. Unburnt, it breeds flies, mosquitoes (in water-filled half-coconut shells buried in the heaps), rodents and, worst of all, stray dogs that feed and breed on waste, turn feral without human contact, and form hunting packs that chase and terrorise passing pedestrians and two-wheeler riders, and attack and kill local livestock at night, with dire economic consequences for the poor.  Windblown plastic carrybags litter the surroundings, making fields unproductive, as rainwater percolation and seed germination are affected.  Cows feeding on garbage disposed of in plastic bags, sometimes get ill and even die from an accumulation of plastic film in their gut. Flies riding atop home-going cattle carry gasto-enteritis epidemics into villages as far as 3 km from waste dumps near their grazing grounds.  For these reasons, villagers countrywide who have fatalistically tolerated such “temporary” practices for years, are invariably and uniformly opposed to any permanent moves towards hygienic waste management sites within their territory.

It was not always so.  City garbage was formerly a valued organic input, collected by farmers bringing produce to town for composting in their fields.  But from the sixties onwards, escalating subsidies (Rs 140 million = US$ 3 million a year) for urea and chemical fertilizers killed the agro-waste composting practiced since millennia, and increasing quantities of plastic films in city waste since the 80s made it an unattractive farm input.  The cycle of sustainable nutrient reuse was broken, and now needs to be restored.  More so since India has a 6 million ton annual shortfall of organic manures, and soil carbon content, over 2% at the start of the Green Revolution which enabled crops to respond vigorously to chemical fertilizer inputs, is now very low, about 0.4% and sometimes even 0.1%.  As a result, increasing fertiliser application now fails to give increasing crop productivity, and in fact even causes annually declining yields.  Integrated Plant Nutrient Management or IPNM, where composted urban waste is used along with chemical inputs, has been shown to reverse this trend, also drought-proofing crops through improved soil vitality, root growth and soil moisture retention. 

That is why a Supreme Court Committee for Solid Waste Management in Class 1 Cities in India, formed in response to a PIL (Public Interest Litigation WP(C) 888/96) for improvement  of poor waste management countrywide, recommended in its 1999 Report the composting of biodegradable waste as the method of choice for hygienic waste processing. Although this was reflected in the resulting Municipal Solid Waste (Management & Handling) Rules 2000, the recommendation was politically diluted by the inclusion of loopholes permitting energy recovery and even incineration.  This paper explores the success rate and viability of these different waste-processing options in the Indian context, what influences their selection by municipalities, and what can be done to improve waste-management outcomes.              [511 words, can use as Abstract?]

Nature of Indian Waste

Given the historic practice of farmers carrying good organic urban waste back to their fields until the fifties, the British did not earmark any areas for solid waste processing and disposal, although they created large fodder farms for sewage treatment and land application in their larger Cantonments.

What was left at that time for municipalities to manage was mainly inerts (road dust and diggings, drain silt, debris) and unwanted non-recyclables, and this history continues to haunt the waste management scene.  Collected along with garbage, Indian wastes average 45% by weight of inerts, which complicates good waste-processing even more than the lack of “wet-dry ” separation at source to date, where food wastes are stored and collected separately from other domestic and trade wastes as in the West.

India always had, and still has, a vigorous and thriving recycling industry that wasted almost nothing. Newspapers,  bottles and tins, and now all rigid plastics and heavy-gauge plastic milk- pouches, are purchased at the door by itinerant waste buyers. In the early days of the Plastic Yug (era),  even thin-film plastic carrybags were collected off streets and dumpsites by waste-pickers for recycling. It has become increasingly uneconomical for waste-pickers to collect these now, as plastic supply exceeds demand  with snowballing production of virgin plastic granules, increased prosperity and packaging, and the growth of all cities.  Plastic film wrappers for bread, instead of wax-paper, and sale of almost every consumable item in affordable tiny 5-8 gram sachet packs have aggravated the volumes of thin plastic found in waste.  Though this forms only 7-9% by weight of current Indian wastes, the great volume of film plastic (as seen at compost plants) exceeds by about  20% the volume of compost that can be produced from mixed waste.  

Technology options and outcomes: 

1,  Composting

At the end  of World War II, under the Grow More Food campaign, composting was widely encouraged by the Indore method of layering waste with soil and cowdung.  This thrust faded as the Green Revolution of the sixties replaced organic farm inputs with cheap and subsidised chemicals and pesticides.  A renewed attempt at composting in 1975 failed dismally as it blindly imported Western technology for 12 “Ferti-plants”, copying sorting-conveyors, magnets and crushers designed for developed-country wastes containing mostly clean dry packaging and not more than 16-24% organics.  This is quite unlike soggy, compact Indian waste containing over 70% organics, after recyclables are removed from garbage in advance and before inerts are added during co-collection. Hence pre-sorting before composting is virtually impossible except for removal of very bulky items (coconut-leaves etc) and the pre-crushing resulted in fine sharp glass splinters in the compost that made it unacceptable to farmers and their ploughing animals.  

It was not until Excel Industries’ successful development of rapid-composting bio-cultures for agro-wastes for the eco-restoration of the barren soils of Kutch that composting began to look viable.  A chance application of these biocultures for odour-control of uncollected city wastes during a strike by  Mumbai’s (Bombay’s) sweepers in the early nineties was the break-through solution that India’s cities needed. Indigenous biocultures, fine-tuned over a decade, and now produced by many others, convert even  mixed garbage (wet, dry, inerts) to a free-flowing humus rich heap smelling like new rain, with 40% volume reduction in 45-60 days after weekly turning of aerobic windrows.  

This sanitized waste, with the heat of the windrowed heaps destroying both pathogens and weed-seeds, can be sieved to saleable compost (soil conditioner) and fortified with farmer-friendly microbes for excellent crop results.  A 5% suspension in water of fresh cow-dung can also generate heat and control odour in the windrows.

Based on this post-sorting approach, over fifteen plants handling 100-300 tons a day are functioning today, with many more in the pipeline.  Yet all of them faced serious problems of marketing, because of highly seasonal demand in a mostly rainfed cropping pattern and the hangover effect of Green-Revolution brainwashing on the advantages of cheap urea.  Also, given the 30-40% higher cost of composting and sieving mixed waste compared to pure organics, and in the total absence of any national policy to promote city compost use, farmers expect to get it at the same low price as the FYM (farm yard manure) which they have traditionally used.  It has taken half a decade of costly farm demonstrations at private-sector expense to convince nearby farmers that city compost is upto four times more effective than FYM, and that it can enable crops to survive the long rainless spells of recent climate change without re-sowing 2 or even 3 times when compost is not used.  Recent PIL-prodded Govt initiatives to promote IPNM will hopefully improve and widen its acceptability. 

Another deterrent factor is trader dishonesty.  Farmers are wary of buying unbranded “composts” by weight as some are mostly inerts, or very wet.  In the absence of compost certification or testing facilities and the development of brand loyalty, they would rather stick with FYM although that too contains a fair amount of inerts, and entails heavy costs for weeding labour which use of windrowed compost avoids.  Vermi-composting of waste after partial decomposition, cooling and coarse sieving, has overcome this resistance and vermi-compost sells well.

2,  Anaerobic digestion

This has been practiced since Vedic times and even today in villages and very small towns, wherever homes have enough space around where a family’s domestic food wastes can be co-disposed in a pit with cattle-shed straw and manure for almost a year, until needed for pre-monsoon soil application. Here individual care is taken to avoid adding plastics and inerts to the compost pits.  As volumes of urban mixed wastes increase, this option is unviable and very smelly, as successful composting bio-cultures have not yet been developed for anaerobic use.  Decentralised composting at home or neighbourhood or campus level, attempted sporadically in various cities, is successful with strong individual commitment or NGO funding, but has not really taken off as it should.

3, Biomethanation

India has a very widespread, long-standing and successful experience with production of “gobar-gas” or biofuel from cowdung, from individual farm units set up with massive promotional Government subsidies. These comprise mostly below-ground floating steel gas-collectors in brick-lined pits.  Homes with four or more cattle can meet their cooking, water-heating and even lighting requirements with this, through direct on-site use.  The resulting slurry is directly used in the farmers’ fields.  The rate of growth of these is declining as India’s draught cattle are increasingly replaced by tractors.

However it was natural to try and apply this concept to pure organic municipal waste.  Initial small-scale trials at hostels and canteens have been technically successful but perhaps not intrinsically viable without subsidies because of higher capital costs than for aerobic wind-rowing in the open.  A trial with pure vegetable-market waste, with its biogas used by a hotel in the market, was successful until subsidies for cooking gas skewed the economics and the hotel switched to cheaper LPG (liquefied bottled gas).  Pure market waste in any case still commands a good price everywhere, from farmers who bribe garbage truck-drivers to divert it to them,  so it is hard to get and not really a zero-cost input for either compost plants or biometh operations.

In 1993, a project for biomethanation of 300 tons a day of Lucknow’s garbage was approved, using Austrian technology.  It commenced in 1998 and was commissioned in 2002-3 for intended production of 5 MW (megawatts) of  exportable power, to be produced in turbines running on biogas.  It is currently, after 14 months of trials, producing  only 0.4 to 0.5 MW net exportable power, which, at a current investment (including overruns) of Rs 800 million ($ 17.7 million) amounts to a capital cost of Rs 1600 million per MW, compared to conventional thermal or hydel power investment at just Rs 40-60 million per MW produced.  This costly misadventure has been justified as having a two-for-one benefit, “handling waste plus generating power”.  However, the dewatered slurry  is being composted in aerobic windrows using biocultures, just as the raw garbage could have been, at a capital cost of only Rs 60 million for 300 tons capacity. The Lucknow plant received Rs 150 million as Government subsidy for a “demonstration project” on Waste-To-Energy, a subsidy almost sufficient by itself to generate the intended 5 MW power by conventional means. The Lucknow plant has been plagued by non-availability of “acceptable waste” despite the city’s total waste generation of 1650 tons a day.  This is again because of inordinately high inerts in Indian waste, far higher than in comparable Asian countries.  Hence “rejected” truckloads of untreated waste lie in growing hillocks around the entire plant, opposite a planned housing colony whose promoters are strenuously protesting these conditions. This unviable plant is rumoured to cease operations in 2005.
4,  Waste pelletisation for fuel

There have been two small experimental projects to dry and pelletise municipal waste.  Both failed for the simple reason that the calorific value of mixed Indian waste is barely 800 to 1000 Kcal/kg of waste.  Sun-drying is impossible in the monsoon rains, covered storage of sufficient area is prohibitively costly and artificial drying is energy-negative.  Issues of PVC waste generating dioxins from burning of Refuse Derived Fuel (RDF) have not been addressed.
Despite this, two large Waste-To-Energy plants have come up, at Hyderabad and Vijayawada, which are touted by the Ministry of Non-Conventional Energy (MNES) as successes worth emulating.  More are planned.  Set up on free municipal land to supposedly solve their city’s waste problems, these plants too are actually running their operations on high-calorie paddy-husk and / or wood wastes, while showing fictitious intake of waste trucks as the heaps of untreated rotting or burning waste surrounding the plants seem to indicate.  More such projects are being actively promoted by unscrupulous entrepreneurs, in order to avail of potential subsidies, concessional-interest loans (diverted for other projects) and higher-than-average power purchase agreements.

Some projects are being mooted for pelletisation of combustible compost rejects like woody matter, rags and plastics.  One pilot attempt at Bangalore ran into difficulty in binding such inhomogeneous matter into pellets, and in separating out the inerts (both fine dust and stones) for clinker-free burning with adequate calorific value.  This development needs watching. An environmental objection is the likely presence of PVC in the rejects (mostly rigid bottles etc and waste electrical wire strippings) and the burning of such pellets in closed homes of the poor, where the dangers of dioxin formation are unknown.  

5,  Incineration

The most spectacular failure of Waste to Energy in India to date is a Danish-supplied incinerator installed at Timarpur in Delhi in about 1980, which cost Rs 410 million then but ran for only six days (sic) because of high inerts and ash in the waste supplied.  India lost at the Hague because the “suitable waste” to be provided by the city was not defined in the agreement.  Current interest and caretaking costs have totalled a staggering Rs 2210 million or more to date.  Even worse, this valuable waste-disposal site has been lost for decades to the city as the plant is neither being sold for scrap nor can find any takers (even free) to take it over for operation.  

Factors affecting municipal choices

One may well ask why, in the face of such evidence, municipalities continue to entertain unviable Waste To Energy plants.  The answer lies in the decision-making process.  

Firstly, cities are promised by promoters that a WTE project will solve their problems and  “not cost them anything at all”.  It is sorely tempting to pass on one’s unpleasant and burdensome waste-management responsibilities to such a party without looking further for any success stories.  In fact, out of 17 MoUs signed by cities for WTE, 15 have been withdrawn.  All the cities that signed up have suffered setbacks of 5-7 years in their waste-processing efforts. But fresh cities signing up for such a project makes them feel they have “complied” with the recent Rules for hygienic waste management.

Secondly, while Indian cities are administered by a municipal Commissioner, who is an Administrative Services bureaucrat appointed by the State Govt for an uncertain term, policy-making lies in the hands of an elected body of councillors, with one representative for a population of about 50,000 or less.  In many States, the Mayor is elected by his fellow-councillors for just a one-year term.  Most of them ensure that they go on a “study  tour” of waste management in foreign countries, which usually happens near the end of their brief term.  Commissioners too are taken on such study tours, either at the cost of foreign firms or of governments helping to export the “advanced technologies” of their respective countries.  Hence both administrators and policy-makers, and at a higher level the concerned State Ministers, are swayed by such tours and even “gifts” proffered by the increasing numbers of Waste-To-Energy (WTE) promoters abroad, mainly of “burn” technologies like incineration, pyrolysis, plasma etc, who find their market shrinking or technology unviable in the face of tightening air quality standards at home.  A Commissioner of Mumbai was recently taken to Australia to see a working WTE plant, whose website had months earlier announced its failure and the firm’s abandonment of further WTE efforts;  once there, he was told the plant visit was not possible “because of rain” and shown a video presentation of it instead.

This phenomenon is not restricted to India alone.  A Bangla Desh NGO that wrote a news item about the unsuitability of WTE for their country immediately received death threats, followed some time later by an offer of a bribe to recant.  Pakistan’s first attempt at centralised scientific composting, at Lahore, was sought to be derailed through that High Court by WTE promoters laying claim to the site allotted for the compost plant.  Success for the original compost proposal took more than a year.  A Sri Lanka waste management expert bemoaned at an Indian conference that his country’s composting efforts were being sabotaged by the WTE lobby.

Financing of waste-processing technologies

What can be the monetary driver for such WTE pressures?  Compost plants seek small subsidies yet have great difficulty obtaining them, though their payback periods are typically 5-7 years and working capital in seasonal markets is a major problem.  So WTE cannot be more viable, with capital costs 10 times higher.  One firm that signed an MoU for WTE at Mumbai in 2001, with half its turbines running on LNG fossil fuel alone “for balanced power generation”,  won the tender by offering to pay the city Rs 10 million a year.  Where would that much money come from?

The answer lies in misguided national policy and political pressure. The MNES (Ministry of Non-conventional Energy Sources) of the Govt of India has achieved some notable successes, especially in co-generation at sugar mills based on biomass, and in wind and solar energy.  Initially using foreign aid funding for a five-year period, the MNES offered large capital subsidies for municipal WTE, the Indian Renewable Energy Development Agency (IREDA) offered subsidized concessional rates of interest on loans, and MNES recommended for such projects a high power-purchase tariff for the WTE energy generated, with 5% annual escalations over 1992-93 rates, that States should pay for encouraging this technology.  Now that the amended Indian Electricity Act 2003 has created a level playing field for independent power producers, who may sell power to anyone at mutually negotiated prices, the rates for power are expected to remain flat.  So this artificially high “MNES tariff”, moreso over a 20-30 year MoU period, is itself sufficiently profitable, without any additional benefits.  This is because, as mentioned earlier, the promoters really have no intention of actually using municipal waste in their process.  It is just an excuse for entry into power generation on free municipal land with concessional water rates etc.  It is also a way of garnering CDM carbon credits which the promoters refuse to share with the cities providing free waste.
Politicians bring pressure on even “autonomous” lending institutions to release funds for their pet projects.  Even worse, most of those signing municipal WTE projects in the past obtained State Govt counter-guarantees for their loans.  Once money was drawn from the lenders, it was diverted to the promoters’ other projects that would have to borrow at higher rates, while the WTE project became a non-performer.  So WTE has become the latest vehicle for financial scams, using the growing waste-management crisis. At least five projects are involved in legal proceedings against them, with 2 convictions to date for fraud.  Multinationals continue to aggressively promote WTE.
Sadly, though foreign funding for exported technology has ceased, the MNES’ municipal waste-to-energy agenda has acquired its own momentum, durability and vested interest.   It resists ferociously any suggestion, made through the PIL in Supreme Court, that there should be a temporary freeze on WTE incentives until the country has at least one proven success story functional for at least 12 months.  It openly ignores the MSW Rules requirement that municipal authorities or facility operators wishing to use “other state-of-the-art technologies shall approach the Central Pollution Control Board to get the standards laid down before applying for grant of authorization”.  MNES has stated on affidavit to the power-tariff regulator MERC that “consideration of RDF as a part of the project was subject to clearance of this technology by Central Pollution control Board (CPCB). However, since such clearance took a long time, MNES was in favour of supporting the RDF component for its funding as well as the tariff regime.”  Sadly, such deliberate subtle inter-ministerial undermining of national policy is increasing, as for example the sabotaging of fly-ash utilization policy by the Central Public Works Dept.  
Non Technical Reasons for Waste Processing Failures

Many of the failures described above have less to do with technology than with corruption, official indifference and poor shortsighted policies, in that order.  

Waste management is a hugely profitable activity for waste transport contractors who care little for the environment and routinely over-bill heavily for trips made and loading inerts to enhance recorded weights transported.  In Bangalore, for instance, 55% of the city’s waste is transported by contractors.  90% of these are in reality municipal Councillor-owned fronts.  No destinations are specified, so they continue to trash every nearby village for miles around, usually at night to escape village vigilance, while at the same time claiming extra fuel charges for transporting waste “50 km away”.  Waste heaps on highway shoulders even spill onto the carriageway.  All this in India’s fifth-largest city which aspires to be the country’s “Singapore”.

Demonstrations of waste stabilisation with odour and fly control have been given at innumerable locations, but municipalities fail to follow through with adopting good practices.  There are always demands for official (and unofficial) payments by entrepreneurs wanting to do a socially useful business.  Despite an early benchmark of 2% royalty on compost sold, offered by Excel to get started in composting, municipal demands can be exorbitant.  Akola councillors for instance passed a resolution demanding 50% of profits from intending composters, with naturally no takers for years.

All municipalities watch compost operations with folded arms, and do not use any of it for their city’s parks and gardens, traffic islands and road dividers or avenue plantings, because there is so much unaccounted money to be made by purchasing unverifiable quantities of farmyard manure and red earth through the horticulture department.

Most municipalities are totally indifferent to their own responsibilities in sensible waste collection.  Massive corporate funding and management input through a unique body, the Bangalore Agenda Task Force, made dry-wet waste collection official city policy, and over 60% of citizens willingly responded to expensive ad campaigns to source-separate their wastes.  They abandoned this practice, disheartened, when they saw sweepers unloading both items together into the waste-collection trucks.

One of the most serious problems facing even successful compost plants and potential new ones is the lack of state Government will to formally Notify Buffer Zones of No New Development in their land-use plans, although mandated under the MSW Rules.  Such a Notification has political implications since it will affect land use and property values within at least a square kilometer of potentially urbanisable land close to cities and towns.  (The Committee Report suggested 0.5 km from the plant perimeter to avoid public objections in the future after costly immovable investments have been made in paved compost yards and lined landfills etc).  This is very important for protecting proposed and even existing sites from demands for shift.  

A convent in Goa, gratefully accepting a gift of “any land anywhere” tried vigorously to shift Madgaon’s 60-year-old dumpsite on a suitable plateau outside town soon after the  school was built.  Only vigorous objections by downstream villagers to the new  site in their catchment area stalled this.  The politically influential managers of a Hindu religious trust school succeeded in doing exactly the same thing in Bhubaneswar, where waste then piled up within the city.  Again in Goa, a large hospital was constructed opposite Goa’s only functioning compost plant at Vasco da Gama, with its main gate sited exactly opposite the plant’s entrance, now fuelling demands for its closure.  New Bombay was designed as a model city by an award-winning architect who neglected to proved any waste-processing space for any of its seven nodes.  Attempts to use a large abandoned quarry was successfully resisted by a nearby factory which hired an aggressive high-profile lawyer to have dumping continue at a sensitive mangrove location, because the city neglected to brief its counsel about Coastal Zone Regulations.  

The way forward

What then can cities do to resolve the immediate SWM crisis?  

Firstly, municipalities must change their own habits and immediately practice the discipline of collecting inerts (road dust, drain silt, debris) in a separate trip from garbage, instead of waiting for thousands of citizens to change to dry-wet waste delivery practices.  Waste stabilization can and must be done immediately, using composting biocultures (ideally wherever the garbage trucks are loaded) and unloading the waste in planned windrows instead of random heaps.  This can improve even existing sites, whether currently suitable or not, until alternatives are arranged.

Secondly, no new site should be used until its infrastructure and windrowing and turning arrangements are in place.  A Municipal officer must immediately be posted at every newly-identified site to prevent its misuse.  For lack of this, Bangalore has lost, in succession, three ideal sites of 28, 43 and 100 acres to violent village protests, because as soon as word gets out of its acquisition, unsupervised contract trucks rush to dump untreated waste there.

Villagers who are expected to accommodate waste-processing sites within their territory must be mandatorily compensated, on a polluter-pays basis, by the city whose waste they are asked to accept.  This will become increasingly necessary as villages learn to exercise their rights under the Constitution 73rd Amendment granting them autonomy in local decisions.

Because of increasing NIMBY resistance to new sites, maximum use must be made of traditional existing ones.  Even those dumpsites whose “life is over” can be restored by  

Scientific garbage mining.  At Gorai dumpsite within Mumbai, under pressure for closure, a one-hectare space was cleared by shaving off 2-3-year old waste in six-inch layers sprayed with composting bioculture, removing large items manually, then heaping it in windrows.  Surprisingly, even such old waste generated as much heat as, and as fast as, new waste, and with similar volume reduction.  As a result, 60% of the treated hectare, formerly under 3 meters of waste, was cleared to road level at a cost one-hundredth of property values next door. The stabilized windrows occupying 40% of the cleared area could also be removed if the city chose to sieve and use it for horticulture.   A similar independent success story can be seen at Autonagar in Hyderabad, where only official permission to expand operations is holding up progress.

State and Central governments can give a great boost to cleaner cities and more productive use of agricultural land, water and seeds, by promoting IPNM, Integrated Plant Nutrient Management using city compost in combination with chemical fertilizers.  Along with this, credible quality assurance for composts in general need to be put in place to safeguard farmers and win their confidence.  The single worst factor operating against sensible use of organic city wastes for crop productivity is the massive subsidy regime for chemical fertilizers.  India’s neighbours Bangla Desh, Pakistan and Sri Lanka have all managed to roll these back entirely, hence composting can flourish there.  Hopefully WTO and economic imperatives will help roll back India’s fertilliser subsidy that benefits mainly urea manufacturers, but so far this is a politically sensitive move seen as “anti-farmer” by parties both in and out of power.

Finally,  it is simply a question of political will, of priority spending on obligatory civic duties, and effective decision-making.  In a word, good governance.

Signs of Hope
Despite all that has been said above, there is countrywide a generally raised official as well as civil society consciousness about the importance of waste management which was not there a decade ago.  Even better, there are two small south Indian towns, Suryapet in Andhra Pradesh (population 103,000) and Namakkal in Tamil Nadu (pop. 53,000), which are both dustbin-free “zero-garbage” towns.  Their highly motivated city managers and elected members, working in unison with dedication and focus to win public participation, have achieved this without any Central or State encouragement or subsidy.  If they can do it, so can others.  There lies the hope for India’s future.
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