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The Power of Cornwall Ltd

1.0 
I am Mark Broadhurst, a Civil Engineer with over 27 years experience, and

the Founder and Director of The Power of Cornwall.
2.0
Initially involved in the design, construction and maintenance of highways and highways structures, but latterly involved with schools, libraries and other public buildings, from new build, to repair, modernisation and adaptation.

2.1

In parallel with this has been an active interest in minimising the environmental impact of the work, including designing for the use of recycled materials and secondary aggregates.  This has involved working with a number of County Surveyors Society working groups, normally with other council’s Materials Engineers. This led to an appreciation of the adverse impact construction has with regard to landfill, and how minimising this impact became one of the specific drivers for this work.
2.2
The environmentally related work led to an appreciation of the wider context of sustainability.  Invited to join the Environment and Sustainability Board of the Institution of Civil Engineers (ICE), I served for eight years, the last three as Chairman.  I have stepped back, but still serve as a corresponding member.  The role of the board was to work across all other disciplines and ensuring that sustainability became an integral part of our way of working.  In addition, I chaired several sub-groups that worked with other Industry Partners, e.g. Construction Products Association, The Civil Engineering Contractors Association, The Association for Consulting and Engineering, Construction Industry Research and Information Association.  In addition, I worked with, principally, The Department of Trade and Industry (who were responsible for construction), helping to address sustainability across the wider industry and helping to prepare reports for submission to a number of parliamentary working groups.
3.0
Why am I interested in the incinerator?

3.1
An underlying theme is the reduction in waste and the effective utilisation of our limited resources.
3.2
We live in an increasingly resource depleted world, so my belief is that as a waste of resources, incineration is fundamentally wrong.

3.3
In order for an incinerator to operate efficiently, it has to be of a size that, for Cornwall, precludes localised operation.  This means that one, or at most two, communities will host the waste treatment facilities for the whole of Cornwall.  How is that fair?
3.4
The incinerator is inflexible in terms of the materials it can deal with.  Its construction and operation mean it is inflexible in terms of adaptation for changing circumstances.  The energy production is inflexible, typified by a very limited potential use or the waste heat.

3.5
Is the proposed incinerator something that the local community will welcome?  The strength of feeling already shown answers that one.

3.6
Rather than simply stating that I object to incineration, I recognise that waste must be addressed, so I have spent a long time investigating alternatives. 

3.7
Whilst working at the ICE I spent a lot of time with members of various Boards, particularly the Energy and Waste Management Boards.  From this work I have gained an appreciation of the benefits of distributed generation and a greater insight into the issues around waste management.
3.8
A principal of our approach is to ensure that as much as possible of the material is available as a resource for re-use.  This precludes any form of burning as the principal treatment.  This has led to our chosen combination of technologies.

4.0
Choice of alternative technologies
4.1
In supporting the case for incineration, Sita and their consultants have stated that any alterative to a centralised mass-burn incinerator is significantly flawed and therefore inappropriate for meeting the needs of the current MSW management contract.

4.2
As a supporter of Anaerobic Digestion (AD) I have undertaken widespread research and have gained significant knowledge and experience of the process and associated pre-treatment technologies.
4.3
Holsworthy Bio-gas
4.31
This was originally set up with the support of local livestock farmers.  A significant part of the original feed-stock was animal manures, the balance being food wastes, typically from local commercial producers.

4.32
The income streams were gate fees from the food waste and electricity sales.
4.33
They have changed the balance of feedstock, to purely food wastes only.  This is to maximise the income from gate fees and to ensure maximum gas take and therefore enhance electricity sales.
4.34
Sita’s consultants have suggested that foul odours are typical problem associated with AD plants.  Experience from Holsworthy confirms that as long as the reception building door is closed during tipping, and the lids to the gas tanks have effective seals, then odours are not an issue.  Certainly, at the time of my visit, they received a load of chicken manure which, when tipped presented no noticeable aroma outside the building, but was choking in its intensity inside the tipping hall.

4.4
Other operators
4.41
Conversations with representatives from OWS Dranco, Eco-pro and Greenfinch have highlighted the need for tipping behind closed doors and the benefits of gas-tight liners to gas tanks.  Not only does this last point prevent odours but it also ensures maximum gas for electricity generation.

4.42
In addition, the OWS Dranco semi-dry, gravitational feed process addresses the possibility of contamination of water courses and eutrophication due to nutrient leakage.

4.5
Autoclaving

4.51
I visited Aerothermal, a manufacturer of autoclaves based in Poole, Dorset and witnessed their waste handling demonstration plant in operation.  It was noticeable that the input material, a combination of typical MSW, office waste (toner cartridges) and butchery waste, had an odour similar to a landfill site.  However, after 40 minutes of processing the resultant material had no observable odour.
4.52.1 Even though the input material had textiles and some polythene (black bags), there was no clogging of the machine, and the machine unloaded without any problems.  Contrary to statements by Sita’s consultants.
4.53
The problems of parasitic load are addressed by cross-dumping of steam between a pair of autoclaves and the re-circulation of filtered, condensed steam as boiler water.  The boiler water is pre-heated using the waste heat from CHP engine exhausts.

4.54
I was concerned that at a temperature of 160°C and a pressure of 5.5bar, the plastic was denatured and unsuitable for recycling.  Conversations with technical experts confirmed that the settings could be reduced to 115°C and 2.0bar.  The waste would still be clean and sterilised, the only reason for the higher temperature and pressure was for splitting of the biomass.  This could be achieved by other methods.
4.55
The technology of autoclaves is well proven, given that Aerothermal manufacture autoclaves for the curing of the resin in Jumbo jet wings, and also for the pre-treatment of seaweed prior to anaerobic digestion.  It is only now being applied to waste.

4.56
OWS have researched the use of autoclaves and have determined that even though they are effective and technically sound, because there are no ROC’s in Europe at the moment there is insufficient return from the sale of electricity to justify the additional expense.
5.0
Materials sorting

5.1
Plastic
5.11
The assumptions made in the Cornwall Options Appraisal show that all feedstock is shredded before being digested.  Understandably this would result in a badly contaminated digestate, suitable only for landfilling.  This explains why they assert that no plastic is recovered before digestion, giving a consequentially bad score in a number of environmental tests.
5.12
However, I have observed a number of automated MRF processes, which are able to separate plastics into their various types and had conversations with Nick Cliff, of Closed Loop Recycling, Dagenham and the Technical Department of AWS Eco-Plastic, and both confirmed that the bead-formation temperature of HDPE and the melting point of PET is just below 120°C.  They both recommend that an autoclave temperature of between 105 -115°C would preserve the properties of the plastics for re-manufacture.
5.13
Closed Loop has recently opened a factory that uses low-grade mixed plastics as its feedstock.  This factory produces plant pots, seed trays, low pressure piping.  The Council recently used pipes manufactured from recycled plastics for drainage at the Park and Ride at Threemilestone.
5.2
Metal Sorting

5.21
Sita’s consultants claim that it will be possible to recover more metal via the incinerator, than using other technologies.  Having seen modern eddie-current and magnetic sorters in operation I know that it is feasible to recover all metals from a mixed waste stream, whereas small batteries and electrical components will split and explode in an incinerator, casing further contamination.

5.3
Compost-like Organic Material (CLO)

5.31
In order to show that CLO from mixed waste is suitable for applications other than landfill it must be uncontaminated.  I have investigated 3 different pre-treatment processes:
5.32
Enhanced pre-screening;

The use of Rapid non-equilibrium Decompression (RnD) to replace high temperature autoclaving;

The use of gaseous solvents to remove residues from the biomass 

5.33
By the use of these processes I’m certain that the CLO will pass the Mirror-Entry requirements, and be suitable as a quality compost

6.0
Finance

6.1
On reading the information provided by Sita’s consultants, one is left with the distinct impression that either they have missed the vast majority of income opportunities or, perhaps more pertinently, they have been instructed to ignore them.
6.12
To be fair, they have reviewed this on a very narrow basis, i.e. there is no acknowledgement of the additional waste streams within Cornwall that could or indeed should be addressed.  Examples are commercial and industrial, agricultural and sewage sludge.
6.13
Gate fees from all of the above waste streams would be significant.

6.14
Other waste management technologies would be able to address these additional waste streams, with inherent income opportunities, whereas the proposed centralised incinerator would not.  This has not even been acknowledged, let alone considered.
6.15
The waste streams attributed to both AD and gasification in the Fichtner report are both well in excess of the 240000tpa for the incinerator.  So even though the report was not favourable to alternatives, it at least acknowledged other waste streams needing to be addressed.
6.16
The energy output from an incineration based solution is limited to electricity and heat.  The heat is only of value if someone is able to utilise it, which on the large scale proposed for Cornwall is unlikely.

6.17
Whereas, an alternative based around small, distributed treatment plants, is able to be sited adjacent to potential users of heat and power.  

6.18
The energy output from some of the alternatives is much more flexible, given that it can be purely electricity, or a combination involving gas for input into the mains, as LPG for off-main use, or even as a vehicle fuel.  Heat is a by-product of each choice and is therefore available for use.

6.19
The incinerator is considered borderline as energy recovery, rather than disposal, which means that it would be eligible for 1 ROC at best.  Whereas alternatives based around AD are eligible for 2 ROCs.

6.20
The collectible by-products of an incinerator are fly-ash and bottom-ash and mixed, annealed scrap metal.  The fly-ash is toxic and disposed straight to appropriate landfill.  The bottom ash is a mirror substance and each batch must be tested for suitability.  It is proposed that this material, assuming it passes the testing, will be used as a secondary aggregate.  Given recent concerns expressed by both the HSC and Highways Agency over its use in concrete and its perception as a suspect material, plus the fact that Cornwall has many years experience of china clay waste as a secondary aggregate, with stockpiles of in excess 800 million tonnes, it is unlikely that there will be any market for it in Cornwall.  
6.21
An AD and autoclave based alternative will have clean recyclates for sale or use in local re-manufacture, Quality Compost and cleaned CLO.  It is estimated that the AD/autoclave option will have less then 2.0% residue that will require disposal, probably via landfill.
6.22
As demonstrated by the Carbon Reduction Commitment, there is a move away from carbon intensive processes.  Low carbon processes, such as AD are increasingly being seen as the most appropriate option.
6.23
Landfill charges for the products of incineration are increasing, and the void space available for its disposal is rapidly reducing.  A double blow.
7.0
Re-use of resources

7.1
One very important philosophical aspect of this debate is the issue of fairness.  The problem of waste is one that we all contribute to, yet as a society we expect small, discrete communities to be responsible for dealing with a problem that we have all created.  Equally, when it comes to the issue of recyclates, we will export them, quite often to the other side of the world, in effect passing the buck on a problem that we have created.  Equally, we are exporting the employment opportunities that come from processing and re-manufacture.  Why??
7.1.1
Separated ferrous and non-ferrous metals for smelting;

Whole glass sterilised and returned to bottlers, inc. local breweries, vineyards and niche food markets;

Clear glass cullet for re-annealing;

Green glass cullet for environmental aggregate in concrete and bitmac;

Brown glass cullet for bottle re-manufacture;

HDPE & PET food-grade plastic for repressing;

Other hard plastic for use in manufacture of tool-boxes, garden furniture etc;

Low grade, mixed waste plastic used in low pressure pipes, seed trays, flower pots and insulation materials;

Wood fibres used in artificial boards, e.g. MDF;

8.0
Employment opportunities

8.1
These will cover a range of disciplines, from civil, electrical, gas, mechanical and biological engineers, to agricultural and horticultural specialists, to plant operators.  There will be support/back office staff.

8.2
The opportunities arising from re-manufacture are being explored.

8.3
Given the unique nature of this proposal it is anticipated that there will be a demand for public visitor opportunities, therefore there will need to be staff to cater for this.

9.0
Summary

9.1
It is recognised that waste is a problem, and a divisive one if we let it.  Instead of designating a community to host the facilities required for everybody’s waste, the proposal described above starts from the premise of ensuring that .communities deal solely with their own waste.

9.2
Given that we live in a severely resource constrained world, it makes no sense at all to burn valuable materials and convert them into products of no value but considerable liability.
9.3
Therefore we need to put in place a system that acknowledges people’s concerns, particularly over the issues of fairness, implications for health, resource efficiency, and the impact on both the environment and local economy.
9.4
This is why I formed the Power of Cornwall Ltd, firstly as a multi-disciplinary consultancy, but primarily as a means of ensuring that we are able to meet the aspirations of a lot of people, i.e. we have a sustainable waste management system in Cornwall that benefits both the economy and the environment of Cornwall.
9.5
As a result, we are proposing a network of treatment facilities (initially 10, although the completed business plan may well recommend more or, indeed, fewer).  Each site will use a combination of autoclave, autosort technology and AD to clean/sterilise, sort and treat in excess of 97% of the material coming across the weighbridge.
9.6
With C&I, MSW and agricultural (plus a limited amount of sewage sludge), there is in excess of 1.2 million tones of waste /yr.  This deliberately excludes materials such as hazardous, healthcare and construction & demolition wastes.  This is because these materials are already dealt with, and have industry wide initiatives to reduce the amount of waste produced.
9.7
We are working with a number of partners, both equipment suppliers and also waste management companies to ensure that our finished proposals are as realistic as possible and can be viewed by potential funders as a viable proposition.
9.8
We believe that we have shown, without a shadow of a doubt, that the assessment and decision making process that led to the proposal for a centrally sited MBI is fundamentally flawed, and therefore any decisions based on it are themselves flawed.
9.9
A major element of the justification for the MBI, propagated by the WDA and Sita, has been that there is no viable alterative.  We have shown this to be false.  Indeed, if the Inspector recommend’s refusal for this appeal, he can do so secure in the knowledge that the alternatives can be built and receiving waste within 2 years, therefore ensuring the Council avoids the £300million + penalty and timeline of 9yrs + before any alternatives could come on line.  This last work of fantasy came from the WDA and was the principal reason the Council’ Cabinet invited Sita to submit a revised contract proposal.

Mark Broadhurst

Director, The Power of Cornwall. Ltd

20th February 2010 
