6.17  
Fly Ash 

There are two specific highly voluminous wastes that very much affect the city.  One is Fly Ash from the Panki Thermal Power Station (PTPS) plant at Panki (Tel 0512-263023). Started in 1965, it has 274 MW installed capacity operating at 55-60% Plant Load Factor and consumes about 2000 tons of 40% ash-content coal daily. This produces 6-800 tons every day of fly ash, over 200,000 tons a year, in the form of dry Bottom Ash.  Only 3-4000 tons a year of this is sold to cement plants in MP.  All the rest is transported as a slurry in Ganga canal water (not their own excess cooling water) and discharged onto a 104.4 hectare Ash Pond with a depth of 5-6 meters at present.  With a pH between 6.5 and 7.5, the ash-pond water enters Municipal nalas carrying some quantity of ash which blocks the drains.  KDA proposes to develop a new colony called Ashok Vihar adjacent to the ash pond, which is already so high that its edges are washing into the open storm-water drain separating the ash pond from Ashok Vihar.  Clearance of this blockage will inevitably fall on the KDA and later KNN when residents object.  

A bund would need to be raised all around the 5-km boundary of the ash pond, to prevent any spillage into adjacent drains or lands.  The PTPS has submitted a proposal for a 2.5 meter high bund of 17 meter width, costing Rs 4 crores.  As it is unlikely that this financially-stressed organisation can spare such funds any time soon, KNN and KDA can and should solve this problem through their own administrative efforts at Waste Minimisation, as described in §6.16.2 below.  The KDA is legally required to do so.
6.17.1
Legal Requirements for Fly Ash Use

In order to minimise the wastage of land by endless dumping of  fly ash, and to minimise the wastage of India’s precious top-soil which is used to make fired-clay bricks, the GOI on 14th September 1999, published in the Gazette under S.O. 763 (E),  Directions under the Environment (Protection) Rules , notifying the “Use of fly ash, bottom ash or pond ash in the manufacture of bricks and other construction activities.”  (Annex 14).  It requires brick-makers within a radius of fifty kilometres from thermal coal or lignite-based power plants to use at least 25% by weight of ash to be mixed with soil for brick-making.  Responsibility for compliance lies with the concerned Regional Officer of the State Pollution Control Board, with cancellation of consent and mining lease with help from the district administration.   

Power plants are required to completely phase out the dumping  of fly ash within 9-12 years from 1999. So Para 43 (2) of the Notification states:  “The Central Public Works Department, Public Works Departments in the State Governments, Development Authorities, Housing Boards, National Highway Authority of India … shall also prescribe the use of ash and ash-based products in their respective schedules of specifications and construction applications, including appropriate standards and codes of practice” by January 2000.

The State Pollution Control Board is responsible for enforcing compliance with this Notification.  The SPCB may recommend to the DM the cancellation of brick-kiln licences and mining leases for non-compliance.
6.17.2
Fly Ash for Brick-Making

Bricks using just fly ash plus clay have the greatest off-take potential.  Within the 50-km radius of PTPS, there are perhaps 400 brick kilns in 5 districts under 3 Commissionerates, which “could consume all the fly ash stock in the ash-pond within two years” if full use was made of this. With each of them producing 40-50 lakh bricks a year, and each brick weighing 3.5-4 kg, if 25% fly ash is used in all of their  bricks,  that amounts to an off-take of  64 lakh tons a year!
The Kanpur DM was approached by PTPS to have brick-makers start using at least some flyash.  Their letter has been sent back down to the ADM, with no result so far.

The local brick-makers in several meetings have expressed their willingness to use fly-ash subject to the following pre-conditions which all appear quite reasonable:


a.   Government departments like KNN, KDA and PWD should all incorporate fly ash bricks in their tender specifications.

b.  They should give brickmakers some projections of their annual offtake of such bricks.

c.  All the brick kilns within 50 km radius of the PTPS should be required to use fly-ash.  If there are no uniform rules, their business will suffer.  If some use it and some don’t, they will lose business to the competition.

d.  There should be free delivery to their brick kilns of the fly ash (dry bottom ash).

PTPS protests that they are anyway facing financial problems and cash crunch, so how can they afford free delivery of the fly ash to brick kilns.  But non-use of flyash in bricks has an even greater and enormous cost for the PTPS.  Their 104 hectare ashpond is full now.  Five pipes bring ash slurry to the center of the ashpond, and after settlement the water flows out through five controlled outlets.  But where the pond is full,water overflows in the rains on all sides.  They propose to raise a 2.5 meter bund all around the approximately 5-kilometer boundary of this ash pond, 15 meters inform the edge.  The bund will cost 4 crores to raise, of which 2.5 crores is for  a 10-meter wide graded-sand filter on the outside of the bund, which will be 17 meters wide overall.

PTPS have sent a proposal for an in-house flyash brick plant in early 2001, for 10,000 bricks per day, which will consume about 1% of their fly-ash production.  Their main constraint is funds:  the plant will require 50 lakhs for machinery and shed, plus they have asked for Rs 70 lakhs more for production and marketing for the first year, at Rs 60,000 pm.  Compared to this investment of Rs 1.2 crores, it will be far easier to provide free delivery of ash to at least the nearest brick kilns.

Solution 1:  The first step is for KNN and KDA to revise their tender specifications.  Specifications will not be a problem, since IITK’s Civil Engineering Dept has already done work on fly ash use, and the agencies which prepare suitable specifications and guidelines are listed in Para 3 (1) of the Notification.

Solution 2:  If fly-ash waste is to be minimised thus, then local Government bodies like CPWD, PWD, Irrigation, KDA, KNN, Jal Nigam, National Highway Authority etc need to modify their codes to allow for use of fly-ash bricks in Kanpur Urban and Rural Districts, Unnao, Fatehpur and Hardoi, all of which come within 50 km of the Panki Thermal Power Station (PTPS).  

6.17.3
Fly Ash for Embankments

Fly ash used as embankment fill in locations like the Lucknow-Kanpur Road is another very easy and good way of consuming bulk quantities of fly-ash.  The fly-ash will have to be “contained”, i.e. covered with soil and with a toe-wall at the base, because fly ash has an angle of repose of 30 degrees, compared to 45 degrees for soil, so a wider embankment with shallower slope may be required if there is no toe-wall. 

The NHAI, National Highway Authority of India, is reluctant to use flyash, as they feel it will not be cost-effective or durable.  Quite the contrary.  They have been given results from the CRRI (Central Road Research Institute at Ballabhgarh near Delhi), that the CBR (California Bearing Ratio) goes up from about 7-10 for normal soil, to as high as 23 when 75% fly ash is incorporated.   Use of fly ash fill in embankments will save enormous quantities of fertile topsoil, and prevent the ruining of the environment by creating too many borrow-pits for soil everywhere.

The Lucknow-Kanpur Highway now under construction in full swing is an ideal opportunity to comply easily with the Fly Ash Rules.  NHAI in a meeting with PTPS in November 2000 had agreed to take fly ash for trial use in 1-2 km of the embankments.  They have failed to do so as yet.

Solution:  GOUP, PTPS, KNN and KDA will have to jointly, with help from the Commissioner, the DM and the SPCB, put pressure on NHAI to fulfil their statutory obligations and immediately begin using fly ash in their local road-making project.

6.17.4
Fly Ash for the Lucknow-Kanpur Highway Carriageway

Technology is readily available for using as much as 95% of fly ash in concrete road surfaces for highways.  This is already being done in Australia.  Project information and knowhow is available in India from AIT, the Australian Institute of Technology at Hyderabad.

Solution:  GOUP should use all its influence to insist on NHAI getting a trial stretch of highway made with this technology.  This experience will benefit  UP enormously in all its Power plants and road projects.

6.17.5
Fly Ash for Prefabricated Construction

The Gazette Notification also requires thermal power plants to provide space, power and water to firms or entrepreneurs willing to put up units to consume fly ash in the production of building components, so that, within a period of 9-12 years, no more fly ash at all will be allowed to be deposited on soil.  This is entirely achievable.  The Vijayawada thermal power plant has encouraged such a unit based on technology from AIT above, which consumes 200 tons a day of fly ash.  A unit for PTPS consuming 100 tons a day would require an investment of Rs 1 crore, and have a payback period of 3 years.  

Solution:  GOUP will need to effect policy changes to comply with the Fly-Ash Rules and empower the PTPS to suitably encourage any entrepreneur willing to undertake such a project at Kanpur.
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