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[Draft prepared on 23.9.2005 by 
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 Mrs Ragini Jain jainj@rediffmail.com, 98212 80214 and 
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Mission:  Rajasthan shall be the first State with garbage-free cities
Mission Structure:  

Start a State Technology Mission for Solid Waste Management (SWM) headed by a dynamic officer of top integrity with enthusiasm for the subject, on 3-5year  deputation, to work full-time with No Other Responsibilities, plus a small full-time support team, to implement all the suggestions and recommendations of the Supreme Court Committee Report on SWM for Class 1 Cities as fully as possible, as fast as possible.  The team leadership will make all the difference. The SWM Technology Mission should have adequate autonomy and discretionary powers for flexible financial and policy decisions to achieve rapid time-bound progress.
It should encourage and interact with an SWM policy cell in each LSG for giving effect to the Action Plan below.
SWM Action Plan:
Top Eight Objectives:

1,   MINIMISE WASTE TO LANDFILLS through separate collection streams and
       clear Policies and Strategies for productive use of:
2,  “Wet Waste” = Uncooked and cooked kitchen waste, flower and fruit wastes

3,   “Dry Waste” = Recyclables (paper, plastics, metals, glass, rubber, foam, rags…)

4, Inerts =Construction & Demolition wastes, Drain Silt, road diggings & sweepings

5,  Nuisance &Household Hazardous wastes (multifilms, tubelights, pesticide spray

                                                                                 cans, batteries, paint cans, oils, etc)
6,  Policy for Waste Processing Options

7,  Development of Engineered Landfills for Ultimate unavoidable disposal

8,  Administrative policy changes, SWM training and capability development at all
      levels of service delivery.  
1,  Minimize wastes to landfills as per Schedule II (5) of MSW Rules.

Target: No annual increases in volumes of waste to landfill despite increasing urban

              population or per-capita waste generation, and preferably some target

              annual reductions of waste weights/volumes, e.g. 5% less per annum.
1.1        Keep inerts out of garbage.  
1.2        Separate collection, transport and handling streams for different wastes.

1.3 “Mera Aangan Saaf” byelaws esp for commercial areas, to keep mixed
             wastes out of drains and service lanes adjoining specific properties. Byelaws

             should include both rewards for good performance as well as penalties for

             waste in drains or on roads.  “Carrying charges” should initially be levied

             only for Trade Wastes. 
1.4        Area greening and beautification through Wardwise use of compost.

1.5        Nala Gardens to create beautiful recreational ribbons throughout the town

             and discourage waste-dumping (and annual heavy desilting costs), while

            allowing surge flow of rainwater through these storm drains as designed.

           [Pune model, contact PMC Horticulture Supt Yashwant Khaire 98230 73622

            or his asst Vikram Gaekwad 94223 58622 for design concepts & technology,
            and Lt Col Patil, 020-3103 1617 res, 2249 1286 or 2249 2588 at plant nursery,

           greenthumbpatil@yahoo.co.in for actual planting implementation of a model

          demonstration stretch].

1.6    Progressively minimise transport distances and costs through above policies.  Also ensure space in town plans for waste transfer stations if processing and landfilling sites are too far away.
1.7    Have a benefit-sharing policy for transport or SWM cost savings with the neighbourhood groups or slums responsible for the savings. (E.g. 1/3 to group, 1/3 to LSG, 1/3 to transport contractor who delivers waste to decentralized composting bio-bins instead of taking it to centralized weighbridge point for transport payment).

1.8  Encourage minimization of Trade Wastes through Carrying Charges.

2.    Wet Waste Management  
2.1 Daily doorstep collection of ‘Wet’ waste (kitchen wastes, flowers).  Door-to-door
      segregated waste collection services should ideally be provided by an
      entrepreneur (e.g. Muskan Jyoti Samiti in Lucknow, claiming to service 1.5 lakh
      households) or a professional team with SWM experience (e.g. Kerala’s Waste
      Business of Kerala’s Kudumbashree self-help groups in many towns).
2.2 Decentralised composting of wet waste, preferably in bio-bins [Ragini Jain]
      especially in unmanned areas and hard-to-access slums.  Decentralised
      composting services should also be provided by a specialist group (e.g. 

      Vatavaran in Delhi claiming to cover 5 lakh population) as dependence on the

      sustained enthusiasm of individual residents does not prove viable long-term.
2.3  Replace dumper-placers and containers with bio-bins (2 per 100 households or
       100 kg wet waste).  Each collection-cum-bio-bin composting onsite, provides an
       hour-a-day additional income to  three BPL persons.  Costs are more than met
       by savings in transport costs (currently averaging a few hundred rupees per ton
       for collection and transport). Household payments, if any extra funds are

       required, should only be direct to the service provider, not to the LSG. 
2.4 Use compost locally for city greening, including service lanes.  This provides
      additional part-time gardening income to one more BPL person per bio-bin unit.
2.5 Building construction bye-laws must make it compulsory for all new buildings /  

        apartments to have on-site bio-bins for decentralized sanitizing of wet wastes

        and separate group storage of dry wastes, ensured when giving completion cert. 

2.6 Green Line eatery wastes can also be composted in a decentralized way, if not

        transported and delivered out of town to encourage relocation of piggeries etc.

2.7  Follow best practices of other cities for special attention to waste collection in slums without waste touching the streets. [Almitra Patel].

2.8   Policies for Minimisation and Management of Special Wastes [Almitra Patel]:  

      Slaughter waste, Market waste, Eatery waste, Trade waste, Stable waste, Street
      food etc. [Specific suggestions can be given to SWM Mission Head from time to
      time as prioritised, since everything cannot and should not be tackled at once
      and care must be taken not to reinforce resistance to change at lower levels who
      have to implement Everything!] 

2.9  Always, keep in mind the ultimate statutory objective of “biological processing

       for stabilization of wastes” [MSW Rules Sch II (5)].
2.10  “Waste (garbage, dry leaves) shall not be burnt”.  (Sch II (1)(vii). Have a policy

       for managing garden wastes.

3.    Dry Waste Policy    [Resource person Ragini Jain]

3.1      Recycle maximum Dry Waste through Wardwise buy-back Cash Counters
          and provision of dry-waste Sorting Spaces to keep other areas clean.
         Awareness drives for keeping wet and dry wastes unmixed at source, with

         weekly pickup or purchase of dry waste at timings different from the daily
        wet-waste collection, and done by different teams, preferably informal sector. 

3.2 Customised timings to effectively capture and minimize all Trade Wastes. 
3.3 Area surveys to identify generators of dry waste and its quantity.

3.4 Plan for Eco-Parks where value-added recycling activity can be done, e.g.

          making plastic granules (gatta) or plastic products and plan also for these to

          have dependable long-duration quality power for them to be viable. Facilitate

          waste minisation by identifying gaps in the collection-ultimate recycler chain

         and providing solutions with the active support of manufacturers & recyclers.
3.5 For unrecyclable thin plastic (road waste, paan-parag, multifilm namkeen sachets etc), promoteheir highly beneficial use as additives or replacement (upto 10% of bitumen) in making tar roads.   It is vital to amend PWD Specifications to permit or preferentially encourage the laying of such “plastic roads”.  Bangalore’s large-scale experience and policy can be ascertained from the BCC’s Engineer-in-Chief Mr Jai Prasad (who has just resigned because of his conflicting appointment by the Karnataka High Court to an Expert Committee on Road Quality and infrastructure).  Contact R Jai Prasad res 080-2225 8392, off 22975518, jaiprasadh@yahoo.com for help in drafting a State Policy for use of plastic in roads.

3.6 “Adoption” of waste points and open drains by BPL persons, group medical insurance, provision of uniforms and footwear and minimum wages, can all be met (through indirect involvement of LSG) from savings in desilting costs, avoided landfilling, and avoided costs of flooding. [Ragini Jain for details].  

4.  Policy for Inerts  [Almitra Patel]
4.1 Immediately implement separate collection route, timings, frequency and destination for inerts in All LSGs.  (inerts = construction and demolition wastes, naali silt, road dust and diggings).  Separate area in current disposal site is OK. 
4.2 Inerts to be separately transported and stockpiled from now at existing or proposed landfill sites for use as landfill cover layers (usually 10 cm of soil cover over a daily 1.5 to 2 meter thick layer of compost rejects or non-recyclables, NOT biodegradable waste which is not allowed as per Rules).  BOOT operators of proposed landfills must not charge for such inerts dumping, rather should pay nominally for inerts which save them procuring alternate landfill material (which will destroy fields or hillocks). 

4.3 Limit payment by weight of trucks strictly to max 400 kg per cubic meter of vehicle volume, and max 800 kg per cubic meter for compactor loads.  Pre-calculate the permissible maximum weight for each volume of truck (Tata, Leyland, tractor-trailer, dumper-placer etc) for automatic computer highlighting and disallowance of excess weights.  A Wardwise or contractor-wise cap on weight payments will not serve the purpose of keeping out inerts.
4.4 Evolve a policy for inerts through consensus meetings with architects, builders, contractors, debris transporters or their association if any.  Mrs Patel can help.
5.  Nuisance and Household Hazardous Wastes [Almitra Patel]
5.1 Declare State-wide Take-Back Policy for tubelights and haz-chem containers.

5.2 Declare “Bottle Tax” =  take-back pricing for PET bottles of mineral water and soft drinks (same as prevailing for glass soda bottles, beer bottles etc, now Rs 5).  This can result in upto 85% capture of empties within 3-6 months, to keep them from choking drains and causing flooding, and being used for spurious refilling.

5.3 Encourage Exchange Schemes to minimize packaging wastes, e.g. one free milk pouch for 20 or 25 empties.  “Reverse Distribution” process needs to be thought out and implemented.  Ditto for tiny-sachet packaging: one of anything for 20-25 of similar (usually 8-gram) size, or for paan paraag etc. 

6.    Waste Processing Policy and Options [Almitra Patel]  
6.1 Immediately improve existing landfills (Sch I (3) to ensure No Water In or Out:

Shape existing waste to a convex slope on all sides to prevent rainwater stagnation and percolation, have a diversion ditch on up-slope side to prevent water flowing into waste heap, have a garland drain on the down-slope half to capture leachate run-off (esp during rains) with a sump tank from which a portable pump can periodically recirculate the leachate onto preferably fresh waste heaps to accelerate their bio-stabilisation and evaporate the leachate from the heat of the heap.

6.2 Immediately phase out dumping or burial of biodegradable waste.  Bio-stabilise it instead at the same site using 5% cowdung solution and/or composting bio-cultures in aerobic wind-rows (5-7 ft high long heaps, turned weekly for aeration).  Good habits must start immediately before expensive engineered landfills are constructed and used.
6.3 Start sanitizing for odour and fly control cum bio-stabilising with composting biocultures at the earliest possible stage, e.g  bioculture application on waste by the door-to-door collectors themselves, or at the time of transfer into secondary transport vehicles or dumper-placers.  In most towns it is very difficult to get enough water at the distant site for wind-rowing (200-300 litres per ton required) whereas it is more easily available for application at the start of transport trips.  Also, unloading of sanitised, nuisance-free waste outside of town minimizes local opposition.
6.4  For compliance with MSW Rules, small towns can just bio-stabilise wet wastes, they need not sieve and sell the fines as compost.  The bio-stabilised waste can be used to promote vegetative cover on old dumps, on marble slurry and mining overburden.  This will also minimize waste to landfills.

6.5 Apply composting bio-cultures immediately to carcasses or non-veg wastes at point of generation, before transport to processing/disposal site for composting (very effective if properly done) or burial.

6.6  Educate host panchayat or neighbourhood near current or proposed Waste Processing sites in waste management practices, esp aerobic wind-row composting using bio-cultures, and in landfill management practices at Disposal Sites (which should preferably be adjoining or very near to Waste Processing sites) and involve them in monitoring such activities.  
6.7  Incentivise acceptance. Ensure some community benefits to host panchayats on Polluter Pays Principle, plus one ton free compost per village household per year, both landed and landless.  All this negotiation should preferably be undertaken by third-party persons with experience in group psychology and conflict resolution, not directly by municipal officials, and should start at the earliest possible stage, as soon as a site is mentally frozen for waste management.
6.8  Consider forming a co-op or an SPV to involve host villages in waste processing.

6.9  Plan not just for land but also for adequate Surface Water sources for aerobic windrow composting (200-300 litres water is required per ton of waste, maybe more in arid climates).  Do Not Use precious ground-water for waste processing and as far as possible, in the State’s overall interest, do not allow any BOOT waste-processor to tap ground-water either.  Composting can be done using water collected in farm ponds onsite, or even nala water from town brought in tankers.

6.10 Power for compost plants (including BOOT operators) should be provided at agriculture rates, since costly power adds to the cost of managing city waste which farmers are ultimately expected to bear when they buy the compost.  Power for plants producing RDF, which is used for industry, can be charged industrial-power rates. 

6.11 RDF (=Refuse Derived Fuel) production, where already sanctioned, should never be used as domestic fuel for the poor or for burning in small open boilers, because the PVC which is invariably present in waste generates deadly dioxins, which contaminate water, soil/crops and air and are long-lasting cancer-causing agents.  For this reason, SAARC countries in their Dhaka Declaration on SWM of 16th October 2004, have declared that incineration [and burn technologies] shall not be considered as an option for urban solid waste.  [Use of RDF in cement kilns is not so harmful because the very high temperatures destroy the dioxins formed.  Burning RDF for power generation is not done at such high temperatures].

6.12 Any urban-waste RDF projects (preferably from compost rejects) must not be allowed to bring any agro-biomass on-site.  The agro-waste pelletisation can occur in the respective growing areas and blended at point of use in any desired ratio with RDF pellets from purely municipal waste.  MNES recognizes that Indian wastes are so low in calorific value (800-1000 kcal/kg) that they may not produce any surplus energy at all unless high-calorie biomass blending is permitted.  The MNES policy, besides its overt subsidy of Rs 15 crore per MW (= about 100 tons per day of waste), plus interest subsidy, has three other hidden subsidies:  use of precious municipal waste-processing sites at negligible cost for pelletising agro-biomass, plus a near-urban location to minimize length of power lines to ultimate consumers, and a very high starting power tariff because RDF capital cost is Rs 8-16 crore per 100 tpd waste intake, (vs only Rs 1.5 crore for a compost plant)and very steep annual power tariff increases (5% a year) for the State to assure comfortable profits to BOOT operators at the cost of all its citizens paying higher-than-needed electricity bills.

6.13 RDF from compost rejects only (no agro-biomass onsite) may be considered for high-temperature cement-plant use, as the calorific value of the rejects (if inerts are not high) goes up when the heat of composting dries out the high moisture content in waste, by the natural heaping process without spending fuel for drying.

6.14 Municipal Waste-to-Energy projects in future should be restricted to Non-Burn technologies like bio-methanation (like gobar-gas units).  They should be restricted only for Small Units (less than 20 tons a day of waste) where the waste quality is controllable and homogeneous, is finely-divided with igh moisture content (like sewage sludge or slaughter-house waste), and the energy will be used in the form of Heat energy, preferably On-Site, e.g. kitchen waste for cooking gas.  [Currently, despite 15 years of heavily-funded larger waste-to-energy efforts, only the unsubsidized micro-schemes have proved viable, for industrial canteens, slaughter plants etc.]

7,  Waste Processing Sites & Engineered Landfills for Ultimate Disposal of Process Rejects [ Tendulkar]

7.1 Compost plants are designed to run for 20-25 years or longer before growing urbanization reaches them, requiring a fresh site.  Landfills should be as close to compost-plants as possible and preferably have the same life-span.  If not always possible, 4 to 5 five-year sites nearby will do.  Land-use planning (CDP etc) should include ultimate future use and reservation of all the landfill sites after they are filled up, e.g. for golf courses or parks.  Use for habitation (shopping mall or residential / commercial) is not allowed for Fifteen Years After Closure. 

7.2 Declare a Buffer Zone (500 meters wide) of No New Construction at the earliest, around all finalized waste Processing and/or Disposal sites and clearly also Notify who will do this.  Enter Buffer Zone Notification data in a non-deletable (read-only) manner  on every RTC (khatauni, 7/12, pahani) for all village Survey Numbers falling within the Notified Buffer Zone.  This is to prevent transfer of such properties to buyers who are unaware of the no-construction stipulation and later lobby for removal of the facilities.
7.3  Document the current or recent built-up situation though satellite imagery kept carefully on file long-term, with safe backup storage, for future dispute resolution.
7.4 Evolve a State Policy to compensate land-holders within this no-construction Buffer Zone, for loss of potential property value in future as the urban area grows.  
7.5 For identified sites, have rapid site assessment for acceptability in principle by Rajasthan State Pollution Control Board (RSPCB) and a site clearance committee before proceeding further.  Seek CPCB funding for 1 or 2 model demonstration landfill projects in a large and a small LSG.
7.6 Invite expert consultants to help prepare designs and tender bids for engineered landfills on acceptable sites, initially for all Class 1 Cities.  Waive tender procedures for 2-3 selected specialists in this field until their expertise has been assessed in a few cases.  On-site visits will be required as site-specific plans need to be made for each landfill. 
7.7 Landfill Construction should be by someone other than the Landfill Designer who must regularly and at every landfill expansion certify compliance with specified design criteria and construction quality.
7.8 Landfill  Operation may or may not be by the Landfill Construction party.

7.9 Wherever there is a BOOT Waste Processor or a city-owned or jointly-owned facility given on Operating Contract, the BOOT operation of an engineered landfill for the process rejects must be by the Waste Processor or Contractor.
7.10 Payment for BOOT operation of above landfills must always be based on Raw Waste Acceptance by the Waste Processor-cum-Landfill Operator, NEVER on Waste Acceptance into the Landfill, as this only encourages less processing and more waste dumping.

7.11  Wherever a BOOT operator of landfills is involved in waste transportation, payment must be only on volume, to discourage transport of inerts for profit. 

7.12 Payment for Landfill Construction and Operation need not always be in cash.  Permission for income-generating land-use (but construction only after 15 years) may be a viable site-specific alternative that can be considered on merit.
8. Administrative Reforms and SWM Training, Capacity Building 

[Supreme Court Committee Report Chapters 4 to 9 provide detailed advice]

8.1 Encourage civic-minded Civic Wardens (with ID cards, some recognition and some limited enforcement powers) to assist the LSG in monitoring the performance of LSG  & contract staff and in nuisance detection, with rewards.
8.2 Adopt all the Public Awareness suggestions of the Supreme Court Committee Report Chapter 9.

8.3 Provide practical best-practices SWM training from Commissioners/Chief Officers down to all Safai Karmacharies.  Use services of AIILSG All India Institute of Local Self Government. [Almitra Patel can suggest other trainers].
8.4 OTS curriculum should include courses on different aspects of Solid Waste Management.  So also Environment Science, Environment Engineering and Public Health Engineering courses in the State.

8.5 Solid Waste Management requires more materials-handling skills, esp  transportation management, than medical knowledge.  Hence the “Health Depts” of LSGs currently manned by doctors, should be progressively replaced by “environmental engineers or public health engineers with the support of mechanical/automobile engineers to handle the workshop facilities” in cities over 100,000 population. (Supreme Court Committee Report para 4.3).  Merging it with the Engineering Dept and renaming it the Solid Waste Mgt Dept would change the mindset of those manning this service.
8.6 Adopt work norms and other recommendations in Supreme Court Committee SWM Report Chapter 4, as also Financial recommendations (Chapter 6), Health Aspects (Chap 7) etc.  
8.7 Ensure funding of all Obligatory Duties of LSGs including SWM, before budgeting for Discretionary activities.  Provide Performance-based Capital Subsidy based on compliance with SWM Technology Mission directives. 
