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VISIT REPORT :  MIRZAPUR   on 28.2.2001

Objective:  To assess SWM conditions in the town and decide which elements, if any, can be or should be adopted in the much larger Kanpur City with much further disposal sites.

Almitra went around with the Executive Officer Mr Singh and DFID staff, and later spoke at length with the Chairman Mr Gopal Das Chunahe, elected Nov 2000:  Off 05442-53289  Res 68277.

OBSERVATIONS AND SUGGESTIONS:

General:  The town is certainly clean in most areas, compared to others of its size.  This is largely due to the strong commitment to cleanliness of the Chairman and EO, their great willingness to cooperate with the ICDP staff and efforts, and their openness to new ideas and ways of work.   They all went out of their way to show me the dirtiest and problem areas and to seek solutions, which are outlined below.

Primary Collection
Waste is thrown on the streets before the sweepers’ rounds (unlike earlier, any time during 24 hours ), and is lifted off the street into a tricycle ricksha-trolley with tipper-body and front latch.  The tricycle usually has no back-door but has string tied across the back to keep in the waste. No segregation of dry and wet waste is done.

Suggestion:    Start door-to-door collection habits, whereby citizens put their waste directly into the tricycle as and when it comes around, and not onto the road at all.  Where there is no-one at home at the time the cart comes, a place can be decided (nail on the wall where their bucket is hung, etc) from where the hand-cart sweeper takes it, empties it directly into the handcart and puts it back.

A dry-wet separation campaign will need to be started as a separate public-education exercise, preferably at the schools. Children should bring their dry waste weekly to school for sale to kabadiwallas who come punctually for collection., and the pooled funds, classwise, are used for their Eco-Club activity.  (The whole Coorg District was effectively cleaned in this fashion).  
Transfer to Secondary Vehicles
The fully-loaded tricycles are wheeled to a Transfer Point at different locations.  Here they are wheeled uphill (with difficulty, requiring 2-3 persons) up a sloping concrete ramp to a level platform, where they are turned sideways and unloaded by tipping directly, without manual handling of waste, into tractor-trailers parked alongside the long platform, two trailers at a time.  (Cost of ramp and platform construction:  about Rs 25,000).   The space below the platform is not utilised at all now, e.g. for sorting or storing dry waste which may be separately collected.

Suggestion: This secondary-trnsport loading system works fine when the disposal site is near enough that the tractor-trailers can make their 3-4 trips a day. When waste has to be transported much longer distances in future, after the new processing-cum-disposal site 8 km away is put to use, tractors will no longer be able to make enough trips,  and trucks will have to be used.   Then it will be simpler to have trucks (equipped with loading step-ladders) waiting at different locations to receive the waste from tricycles.  At that time, to avoid manual-handling of the waste, each tricycle will need to be fitted with 4-6 buckets/barrels/bins, preferably stackable one above the other when not in use.   These bins can then be passed up to the lorry for unloading without handling the waste.  

IMPORTANT:  It takes time to develop the right design of cart and bins from locally available sources, and to win acceptance from the sweepers.  Start from now by holding a competition for sweeper-designed bin-carts / tricycles.  Judging should be done by a panel of sweepers, say 10 from different wards, after using each model for a day or a week by a man and a woman. The Municipality should fund the production of prototypes upto the budget limit (say Rs 5000 or 7000)  and prizes should be given for the three best designs, to be awarded by the Chairman with a fancy Certificate.  Only after this exercise should bin-carts be ordered or produced in bulk.

Transport of Waste
Waste is transported only in tractors at present.  No weighing of any load is done.

Suggestion:  If there is a weigh-bridge in town, start from now to weight tractor-loads from different areas, to get an idea of the planning and purchases required when trucks have to be used.  

IMPORTANT:  A computerised weigh-bridge is a must for cost-effective waste transport to distant sites.  It will have a payback period of 3 years or so in potential transport savings.  It should be put in place and ready to use at site before a distant site is put to use.  The weigh-bridge must become standard practice and a habit from Day One, before bad habits of fuel-theft or under-loading develop and worker or union resistance builds up.

Waste Processing
This is not done at all at present.  Waste is now dumped alongside a railway overbridge in town, over the edge of the sloping road into a valley with stream at the bottom, and against the wall of a building under construction that wants its approach filled up.  

Formerly, for a year, waste was open-dumped into a depression, now filled with water like a big pond, beside the railway track near a railway-gate.  This dump and pond is a private site belonging to two sisters, who used to cultivate wheat there until a drain blocked by construction diverted the water into their low-lying area and  created the pond.

Suggestion:  Waste-Sanitising can start immediately on this Rly-gate site, to be used as a Transit-site.  The first stage of composting is to  form aerobic heaps or “Wind-Rows” of the waste as received. Basically, it only requires the garbage to be piled on arrival in long heaps about 6-7 ft high, 10-12 ft wide and 20 to 50 ft long, accommodating 1 or 2 or upto 10 lorryloads of waste.  These heaps have to be kept just moist at all times (not soaking wet) by spraying the right amount of water as needed.  After 5-7-10 days, depending on the climate and heap size, the centre of the heap gets really hot (55 to 70 degrees Centigrade, too hot to hold your hand in the heap) and needs turning before the heap catches fire.  This heat is good for the end-product:  it kills all the germs (typhoid, jaundice, worm eggs etc) and also kills all the weed seeds which the farmer does not want coming into his fields.

The advantage of the railway-gate site is that there is water nearby in the pond, readily available for spraying.  Using the pond water will prevent its stagnation and may reduce mosquito menace.   After 5-10 days of heaping and spraying (preferably with fresh cowdung-solution which speeds up the process and controls odours)  the heat-sanitised garbage is more dry and easy to handle, there is much less chance of leachate formation (polluting liquid) and its volume is recuced by 40% or so.  So tranposrting this heap to the eventual site is less expensive and the chances of creating pollution there will be less.   The private owners of the land can be paid lease rent for  a year or two till the final site is fully operational.  The lease rent can be about double of the income they might expect from that area of wheat. 

Composting requires land, water and practice.  So start practicing now at the Transit-site for the tractor or truck-drivers and loader drivers to master waste-positioning and rotation in wind-rows. 

At the final site, again the waste should be heaped in wind-rows for 7-14 days till the temperature builds up.  When it is time to turn the heap again, the outside material should be put into the centre of a similar “Wind-Row” and covered with the inner hot material of the first heap, then sparyed with water as before to keep the heap moist all the time. This turning of the heap inside-out ensures that all parts of the garbage will get safely pasteurised by the heat of composting.

This inside-out turning has to be repeated 3-5 times more before the heap stays cool and can be sieved before supply to the farmers. 

It is better to get a private party or nearby farmer to undertake contract-composting on a site prepared by the municipality, instead of the municipality trying to do all this itself with its own labour.  Certainly no new labour should be hired by the city for this work.  Training in wind-row formation can be arranged at Mumbai or Calcutta, and addresses can be furnished. 
Waste Disposal Site

Mirzapur is lucky to have a 10-acre site granted for its 100 tons per day waste, about 8 km from town.  However, this site is steeply gullied and eroded and low-lying, and has very soft and porous soil which will easily allow leachate to ruin the ground-water and the surrounding wells if there is even a little mismanagement or interruption of the composting process at site. So a fully concreted compost-yard of 2-3 acres with very expensive soling below it will be required to ensure that the concrete can support the weight of trucks driving over it without any cracking.   Landfilling of rejects will require expensive lining-work (of compacted clay and/or 1/4-inch thick plastic), again with similar expensive rock soling to support truck traffic without tearing.  Because of the low-lying nature of the site at the bottom of a valley, expensive piping and arrangements for pumping out leachate will be required. Even bull-dozing the site into many levelled terraces will not prevent the risk of ground-water pollution. 

Hence it will be far cheaper and environmentally very much better to first look for an alternate site on the higher rocky ground on the other side of the road, about 1-2 km further from town.  Here the hard stony surface will require minimum soling, and very little expenditure for  creating an impervious compost-yard.  Leachate percolation will be minimum, and on the slope any leachate running out can be easily collected in a pit and pumped back onto the hot wind-rows for evaporation-cum-spraying.    
When looking for a more suitable site, one should be guided first and foremost by the suitability of the site geography. Questions of ownership and convenience of availability are secondary, as the State administration is sure to be sympathetic to environmental and cost concerns, since they will have to foot the bill for expensive site-preparation. Once a really good site is found, one can find affordable ways to use it:  lease of stony gomal land from a panchayat, or exchange of barren, stony and unplantable “reserved for forest” land for equal area of the fertile eroded disposal-site already granted and in hand (as Ankola in Karnataka has done), or surrender of the granted land in echange for acquisition of a stony site under emergency clause within 6 months. Village farmers will also be willing to cooperate for mutual benefit, e.g. by mutual exchange of land use sanctioned as a special case by the granting agency on environmental grounds.

Before any expenditure is incurred on making the present site usable, the above options should be explored, also to make sure that environmental clearance will be granted before development work starts.
Market Waste Management

Municipalities are not intended to increase the profits of persons generating waste in the course of business by removing their wastes for them free at the tax-payers’ cost.  It is far better to give both buyers and sellers in the Mukheri Bazar a clean shopping environment with frequent cleaning services provided at cost.  Every stall-owner must compulsorily have, and use, its own waste-basket.  If they do not and any waste touches the ground, then, as in Surat, they can be asked to pay for “Additional Cleaning Charges” recovered from them under the head of Miscellaneous Receipts.  
Since only small  waste-baskets are possible in such a crowded area, these will need to be emptied frequently, maybe even hourly, by a tricycle-ricksha moving up and down all day.  This can be paid for on a daily or weekly or monthly basis by individual stall-owners, or collected through a single person awarded bill-collection rights.  A simpler way, used in Calcutta, is to charge everyone bringing produce into the market for sale at the time of unloading, e.g. in trucks, tractors, or tongas, in handcarts or head-loads, on a “polluter-pays” principle..  Of course, ultimately the consumer may pay, in the form of  slightly increased costs of produce, but that is the price of cleanliness.  
Slaughterhouse Waste Mgt

At present, conditions are awful.  Meat is sold in the open outside the roofless market, where blood lies thick on the floor amid piles of offal (grassy stomach-contents).  The surrounding residents suffer from skin diseases as they barely have water to bathe weekly or even to use in their latrines, and open drains carry sewage to nowhere, overflowing on the street.  Here talk of a hygienic slaughterhouse is a mockery till water is available for all.  A borewell is a top-priority demand.  The slaughterers at their own expense have already installed a borewell and pump costing Rs 25,000.  Frequent pump repairs are unaffordable, e.g. Rs 3000 every 3 months, so it is lying unused.

NEDA’s extremely successful, popular and proven Kanpur model of biogas unit is the ideal solution for this place.  Biogas is used to run a dual-fuel pump (20% diesel/kerosene, 80% gas) which runs well, requires few repairs, and pumps water from a borewell to an overhead tank providing water even to taps installed within the community (and the slaughterhouse in this case).  A minimum percentage of residents have to sign a contract assuring monthly payments for its operation and maintenance, along with a down payment of Rs 100 or so.  With NEDA subsidy the scheme becomes highly affordable and viable.

On inquiry with NEDA Mirzapur, it appears that this district has not been included yet for such subsidy.  This can be remedied through the District Administration.  Failing this, or on an emergency basis, a prosperous benefactor like a rich carpet-maker or  brasware maker can provide matching funds inlieu of subsidy, to this desperately needy community and facility.

Cost-Minimisation at Sewage Treatment Plant

The Sewage Treatment Plant (STP) was visited to assess its solid waste disposal problems.  This Dutch-funded 14 mld (million-litres-per-day) STP using UASB technology (Upflow Anaerobic Sludge Blanket) built in 1992, lies in a beautifully maintained garden with roses and lawns.  A huge area was covered with dried sludge at the time of the visit on 27.5.2001, but the JE Mr Balwant Prasad said its disposal was not a problem, as farmers purchased it for Rs 250 a tractor-load, @ Rs 83 per cubic meter. This enormous stock (which may take ages to sell off) is because of recent cleaning of the vast 1.2 hectare concrete “polishing pond”, like a giant swimming-pool 171 meters long  x 71 meters wide x 2 meters deep, which is supposed to hold water to a depth of 1.5 meters, thus giving it 24 hours “residence time” to flow through it.   It may have become shallow and more than half-full of sludge as they could not get even 10 hours’ retention time before clean-out.  Since 40% of the purification takes place in this pond just by exposure to sunlight for long, it is vital to keep it functioning well.    

In a UASB, 55% methane gas escapes into the air.  The rest is collected in a dome.  In Mirzapur’s 32-cell UASB, about 200 cubic meters of gas is collected (gas-measuring meter out of order since 2 years!) to run a dual-fuel generator to produce electricity for this plant with a connected load of 32 KW.  Because of heavy maintenance costs for this generator, power production from it costs perhaps Rs 3.25 per unit, compared to the Rs 2.85 per unit charged by the UPSEB.  Hence they are just flaring and wasting 50% of the gas generated, and paying Rs 7-10 lakhs a year for operation and maintenance via “cheaper” electric bills instead.  A UASB is supposed to be largely self-sufficient in energy, producing much of what is needed to run the plant. Converting heat energy of gas to electrical energy is always extremely inefficient to produce, with yields of merely 13 to16%, and further losses while converting electricity to movement.   While designing a new UASB at Kanpur, the gas could far better be made to rotate all motors and run all pumps directly, instead of converting it to electricity to do the same job. Some Energy-Balance studies by an industrial engineer would be very profitable at Mirzapur.
The STP is wondering how to use its surplus gas commercially.  A plant for bottling it  (to compete with IOC bottled gas @ Rs 250 for 16.5 kg) is too expensive.  There is no consumer next-door (e.g. like a brass foundry).  One eco-friendly possibility with many hidden benefits is to use the “wasted” gas itself, to run an air compressor connected to underwater pipes in the polishing pond, which release micro-fine air bubbles to oxygenate the water.  Then fish-rearing will be possible in the otherwise 

“dead” oxygen-less water. Mr S M Pathak, Chief Exec Officer, Fish Farmers Development Agency Mirzapur (off tel 62710) says Catla, Rohu and Mrigal were tried at the STP earlier, but failed, and he can offer no R&D advice.  He estimates possible yields of 25-30 quintals of carp per hectare of pond.  If sold at a minimum of Rs 30 per kg, it should be possible to realise Rs 1 lakh a year from conventional fish-rearing, using permitted exotics like grass carp, silver and common carp.

For Kanpur’s current and proposed UASBs, it may be worth exploring forced oxygenation and conventional or even intensive fish-rearing.  For example, on diluted distillery / brewery? waste-water, Orion Chemical in Chennai rears 200-250 kg of Tilapia mozambica per hectare (males only, using special technology, as breeding of these otherwise prolific fish is banned).  Orion is also rearig protein-rich algae for its fish-ponds.  At Mirzapur, the algae harvested daily duringj cleanout of the UASB cells is just thrown away as solid waste.  Though easily composted if they wish to, it may fetch more money as animal or fish feed with proper advice from say the Agriculture University in Kanpur.

