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24.8.07  Dear Friends

                                             COMPULSORY LANDFILLS?

Thank you for seeking my views on ways to put an end to ongoing open waste-dumping by making engineered landfills a compulsory first step.  Certainly continued open dumping of raw waste is intolerable and can no longer be allowed to continue.
I have taken a week to reply carefully, because I have been thinking a lot about the merits and demerits of making engineered landfills a mandatory first, with other waste-management steps to follow in due course.  

We must start by listing ALL our endpoint OBJECTIVES, not just the prevention of leachate infiltration.    My list is below, please add yours:

1, waste minimization

2, minimum land used for waste disposal

3, minimum environmental impact on land, water and air

4, low-tech, easily do-able immediate solutions

5, minimum cost to achieve the above 4 goals

6, sustainable land-use, not requiring fresh resources of land or money.

How do engineered landfills for as-is waste fulfil these criteria?

1,  NO waste minimization, in fact some increase in waste if inert cover comes from outside.

2,  NO minimum land used, in fact more space is needed if outside inerts are used.

3,  GOOD protection for ground-water is achieved if properly-covered plastic liners are not damaged by burning waste above and if landfill operations (cover, leachate collection for recycling or treatment), are sincerely managed (always a big IF in India for O&M). Air is not so well protected, as methane capture for flaring or power is reported to be maximum 55% in the best-managed landfills, meaning that methane is inevitably generated and 45% of it escapes capture. Again, good protection of air will depend on good Operations and Maintenance, by Indians in India. Land protection can be either positive or negative.  Outside Cochin for instance, beautiful green hills are razed for the red earth required to cosmetically cover unlined dumps beside canals and highways.  That is certainly Negative land protection triggered by landfill operations.

4, NOT low tech.  NOT easy. NOT immediate.  We may end up with plastic tarpaulins on the ground with waste spilling over the edges, as at Nasik which is very proud of its landfill.

5,  NOT low-cost at all if properly done, in fact quite expensive for both Capital Cost and Operation Cost. Citizens must pay heavily either for municipal landfill management or extortionate “tipping fees” to outside parties which have already begun and which also are ultimately paid by citizens.  
My major objection to tipping fees as developing today is that they INVITE the dumping of harmless inerts and rocks, rather than promoting waste minimization and their diversion to more productive uses like widening of road shoulders, pothole-filling, plinth-fill etc.

6,  NOT sustainable.  Landfills will always require more land and more money for both Capital and Operating expenses.  Also, they will never really be safe for habitation or use for 15-30 years, depending on one’s safety standards.  The Mindspace disaster at Malad landfill is India’s own homegrown cautionary tale, if another one were required.

So what are the alternatives?  I generally agree with your analyses:

a, Composting is technically proven and mandated but compost plants are unviable today, not just for the five valid reasons listed in your Note but mainly because INERTS ARE MIXED WITH GARBAGE. This entails needless huge expense for post-separation and also lowers the quality and acceptability of the product.  

b, WTE via RDF is acceptable as cement-plant fuel burnt at 1400-1450oC but NOT acceptable if burnt to produce electricity and Dioxins at 1150-1200oC.  Also, abroad the heat energy of RDF is used as heat (for city use) which captures 100% of its calorific value. When converting  heat to electricity, 75.5% of the heat is lost and at most only 24.5% is recovered as power even in state of the art plants worldwide. This is why RDF plants today seek and get abnormally high power rates, and profit from this by secretly burning easy biomass like paddy husk or groundnut shells almost entirely, instead of MSW, leaving the waste problem in heaps around their plants.  RDF from pre-and post compost rejects is the ideal solution. Here too, INERTS MIXED WITH GARBAGE are a major problem.

c,  WTE via Biomethanation also is not just unviable but IMPOSSIBLE IF INERTS ARE MIXED WITH GARBAGE. Despite decades-old proven technology, not high-tech, no gobar-gas plant can run on half-cowdung, half-mud.

What is a possible solution?  What absolute minimum compliance can and should be immediately enforced?  

Firstly, Municipalities MUST COLLECT INERTS SEPARATELY FROM GARBAGE IN SEPARATE TRIPS.  No debris, drain silt or avoidable road dust should be collected and transported along with garbage as it is a penny-wise pound-foolish approach.  Separate transport of inerts does not at all demand transformed citizen behaviour (for wet-dry separation, however desirable).  It requires only ADMINISTRATIVE WILL, SUPERVISION AND ENFORCEMENT and is entirely within the powers and duties of city managers.  All external funding for cities should be contingent on at least this bare minimum requirement, which, more than anything else, has made Suryapet a Near-Zero-Waste town.  This one single mandatory requirement will reduce waste volumes by one-third in growing towns.

Secondly, a careful reading of the MSW Rules shows that it already contains the answer to all five of the Objectives listed above, in the form of WASTE STABILISATION.  

The Rules specify in Sch II:Municipal authorities shall …MINIMIZE BURDEN ON LANDFILL.

Sch II section 5 further clarifies:  BIODEGRADABLE WASTES SHALL BE PROCESSED BY …any other appropriate BIOLOGICAL PROCESSING FOR STABILISATION OF WASTES.

BIO-STABILISING OF WASTE is to my mind the answer to all five of my Objectives:

1, WASTE MINIMISATION : YES.  When aerobic heaps are treated with bio-cultures, even before weekly turning their VOLUME GOES DOWN BY ONE-FOURTH in a week, even in mixed waste.  If Inerts are separately collected, volumes will go down by 35 to 40%, requiring less volume even if subsequently landfilled.

2, MINIMUM LAND USED : In the short run no, in the long run definitely YES.  Bio-stabilised waste heaps are carted away for use by farmers everywhere (esp if free of inerts; the plastics they hand-pick out at the end). It is like an above-ground bioreactor landfill with all the benefits of reusing the space without heavy excavation costs.  If and when the site is to be abandoned and alternate land-use considered, it can immediately support trees or gardens as-is or can be safely and productively cleared away for immediate vegetative reuse.  As the whole point of bio-stabilising is to eliminate or MINIMISE LEACHATE AND METHANE GENERATION, there will be minimal risk even if the post-closure time before use is less than the 15 years specified in Sch III 32.  (Uncovered untreated dumps DO NOT support natural vegetation, as Dehradun’s 5 successive dump-grounds clearly demonstrate).

3, MINIMISE  ENVIRONMENTAL  IMPACT  ON  LAND,  WATER  AND  AIR: 

If the waste (mixed or otherwise, and preferably without inerts) is at least unloaded in high moist windrows instead of in random airless heaps or leveled, the high heap temperatures evaporate most of the leachate, leaving perhaps only rainwater percolation through stabilized waste to enter the ground as “compost soup”. This needs to be analysed, in comparison with leachate from raw dumps.

 Methane generation is restricted to the core of an unturned heap, i.e. abut 20-25% of waste volume instead of the entire anaerobic organic waste in even a well-managed landfill generating methane.  Windrowed waste is generally less dusty than leveled waste where windblown plastic is more likely (but it still needs to be captured in movable “catch-nets”, depending on wind direction.  Good biocultures give odour and fly control within two hours, which even dilute cowdung solution does less effectively.

Questions have been raised about the safety of using city compost for crops, so I have read up on this in depth.  Now compost standards in the MSW Rules and in the FCO order specify safe limits of heavy metals etc for any city compost sold, and they are being met even from bio-mined old waste. A four-year study by ICAR for the CPCB of repeated use of city compost on crops shows that the heavy metals are organically bound (chelated and immobilized) by compost use and do not rise into the plants, unlike heavy metals in inorganic form like electroplating sludge in drain silt, or road dust from leaded-petrol days.

 4,  LOW-TECH, EASILY DO-ABLE, IMMEDIATE SOLUTION:

Waste stabilizing can start immediately, tomorrow, just changing the unloading practices on an existing site for rapid improvement of site conditions. To begin with, without waiting for a paved yard, bio-treated windrows can be formed over old waste at the existing dump, which will also slowly stabilize as the bioculture-inoculated leachate if any percolates into lower layers.  No initial capital cost is required except for the paved yard which can come up and cure while the incoming waste is windrow-stabilised. No immediate operating costs are required, as turning is highly beneficial but not absolutely necessary.  [Lucknow’s Mewalal in fact keeps his heaps tightly covered under plastic tarp for semidry anaerobic decomposition, using his own facultative biocultures].

Bio-stabilised windrows are a necessary first step in any compost plant operation, and there is ample experience of doing this right.  The stabilized waste can be used for vermiculture or compost sales if viable.  If not, volume-reduced stabilized waste can be landfilled and this will be fully in compliance with the existing MSW Rules.

4, MINIMUM COST TO ACHIEVE THE ABOVE

Now very many companies are providing highly effective biocultures, and prices are coming down to an application cost rate of Rs 8-10 per ton of raw waste bio-treated.  This is far lower than the operating cost of any land-filling.  It is very low-tech, as any malaria-control gang knows how to do spraying onto garbage.  However, given the tendency to take shortcuts, in landfills or in bioculture application, it is advisable to tender out a BIOCULTURE SPRAYING SERVICE and have nearby residents monitor it for effectiveness along with health officials, rather than tendering for supply of the bioculture itself for spraying by the municipality.  Bombay had a huge scam in spurious bioculture when that was tried. 

Where space is not available, bio-stabilising can be done onsite in bio-bins for groups of 100 households located where street bins used to be.  Then the cost of bioculture application is more than easily met from savings in transportation costs, if anyone cares.  That is part of the problem with this suggestion, there is no capital cost cum gravy for anybody, and it hurts the transport mafia.

5, SUSTAINABLE LAND USE, REQUIRING NO ADDITIONAL LAND OR MONEY

Bio-stabilising in bio-treated windrows meets all these criteria.  It will need no alteration in the wording of the MSW Rules, just enforcement, as even compulsory landfilling will do.  To my mind, the strong disadvantage of the proposal to insist on expensive engineered landfills for dumping waste without addressing what goes on above the landfill linings, is a highly retrograde step that totally negates the thrust and progressiveness of the MSW Rules themselves.  Just yesterday I watched a BBC World program showcasing how Austria reduces 60% of all its waste by composting and recycling, taking pride in beating EU norms.  Since India’s waste legislation is for once ahead of the curve, perhaps because of its sustainable Vedic practice of recycling food wastes to revitalize the land, this is a major advantage not to be thrown aside for lack of enforcement.  Rather, I would love to brainstorm carrot-and-stick ways of enforcing what does have to be done for biological stabilizing of biodegradable waste.

Do share my views with others by forwarding this email to whoever else is going to be at your Delhi meeting.

Regards,

Almitra

