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1. I am a general practitioner working as a GP principal in partnership at Wylcwm Street Surgery in Knighton, Powys since 1999. I qualified as a doctor from King’s College London in 1990 and first became a member of the Royal College of General Practitioners in 1996 with continued membership since that time. Between 1990 and 1999, I worked extensively around the UK and abroad both in general practice, in Accident and Emergency departments and as a volunteer in developing countries. I have lived in South Shropshire since 1999 and in Bishops Castle since 2005. I am married with 2 young children who both attend Bishops Castle Primary school. 

2. Bishops Castle is a small rural town with a large farming and tourist industry. The proposed development is on the small business park visible from the Community College. The proposed development is within 100 metres of the playing fields used by the community college students, the allotments, the tennis courts, local residential dwellings and within 200 metres of the community college. The business park is situated in a valley directly beneath the town.(a little lower down the same valley as the town sit in)
3. My involvement with this project began when the current developers proposed to build a pyrolysis gasification plant in the nearby hamlet of Brockton in 2006. I was asked by Brockton residents to explore the medical implications of such a development. Since then I have spent considerable time researching pollutants, the various local proposals and biomass technology. I would like to emphasise that I do not regard myself as an expert in the field and have received no financial reimbursement for my time. Most of the information I have discovered is already in the public domain. 

4. My initial researches into burning technology were juxtaposed with the developers’ repeated reassurances about the safety of the proposals. Following conversations with leading experts in this technology, such as a former professor of toxicology at Liverpool, I came to the conclusion that a pyrolysis gasification plant would not be in the best interests of the local people, environment, farming nor business community.  The main reasons from my perspective were those of health, including the serious risks of dioxin and particulate emissions. The developers’ confident reassurances remain difficult to understand. 
5. The same group of developers withdrew their proposals for a pyrolysis gasification incinerator in March 2007. They announced to the inhabitants of Bishops Castle that they proposed to build a biomass combined heat and power (CHP) plant in Bishops Castle. Following a large public meeting, a group of local residents with open minds about the new proposals formed a group to examine the new proposals. This group, the Bishops Castle Group, was open to all local residents to join, whatever their impressions of the proposal. I joined this nascent organisation and began to research afresh the health implications of a biomass CHP plant situated as described previously on the outskirts of the small town of Bishops Castle.
6. The precautionary principle 
  states that if there are reasonable scientific grounds for believing that, in this case, new technology, may not be safe, it should not be introduced until there is convincing evidence that the benefits outweigh the risks and that the risks  themselves are small. This common sense principle entered common parlance among the scientific and environmental communities following the 1992 Rio conference, or Earth summit. When used correctly, it places the burden of proof on those proposing a new technology to take reasonable action to answer valid safety concerns with proof of safety. Conversely, the principle should not provide ammunition for technological Luddites to prevent all future technology on the grounds of ‘lack of evidence’. The principle relies on reasonable action on both sides of the debate. Whilst the current wording comes directly from the German word Vorsorgeprinzip, the idea itself is closely allied to the words drummed into every medical student’s head from the first year of training: ‘First; do no harm’. Whilst both sides must have due regard to the inherent limitations of knowledge with new technology, the onus is very much on the proponents of new technology to demonstrate a high regard to the available evidence, to take all reasonable measures to mitigate any dangers and to be seen to do so.
Trust
7. As a GP, my job relies heavily on trust. Whilst commercial enterprises cannot share all information, it is important for them to demonstrate reliability and good intentions to the local community. This can be achieved by engaging with the local people, tapping into existing resources, particularly where the enterprise is promising benefits to the community, as here, and by sharing information in a timely and helpful manner. A local resident commented to me recently: ‘Genuinely environmentally motivated people would have engaged with the local community, and worked in partnership to develop a scheme best suited to the local people and environment’. Judging by the high percentage of opposition letters as compared to those in favour, it appears that local residents, in the main, have not been convinced by the arguments or the evidence. Many local people are actively engaged in environmental work and there is a huge commitment to green options. The proposed CHP plant is not considered such for reasons I will expand on as I continue, particularly when there are safer ways of generating electricity.
8. On the 3rd April 2007, the developers gave a presentation to Bishops Castle Town Council. Town councillors asked for some information about the agent for the developer’s experience with biomass facilities such as this one. Mr Chris Day, the agent, told the town council that he had experience with a similar biomass plant in Portugal and also with the Eccleshall facility in Staffordshire which, at that stage, had not yet gone into production. Mr Day was asked for the name and address of the plant in Portugal where the facility he had mentioned was situated. Bishops Castle town council wanted to speak to the Portuguese mayor to discuss their experiences of the local technology. I draw your attention to the minutes of the Bishops Castle Town Council meeting on the 3rd April 2007
. Mr Day’s promise to provide details to the clerk (see answer to question 15) was later rescinded with no further explanation. No details have been forthcoming about the plant in Portugal.  This lack of transparency is difficult to understand. A visit to Eccleshall by the Bishops Castle town council was also promised at a later meeting and later rescinded. I understand that members of the South Shropshire district council were granted a visit to Eccleshall.
Evidence
9. Also on the 3rd April 2007, the developers held an open day at the Church Barns which I attended. What was presented there was mainly advertising literature. At this meeting, Mr Day briefly showed me a graph explaining that this represented particulate emissions from his proposed facility. He claimed that the graph showed collection of 90% of particulates, particularly the PM2.5s (i.e. those less than 2.5 microns in diameter). This claim was later repeated at the town council meeting that evening. From the graph in front of me, and the brief time I was given to see it, I did not draw the same conclusion. It looked to me, as though the range of particulate collection was somewhat lower. Even so, there were no technical details as to how these limits were to be achieved. I told Mr Day what I saw from the graph at which point it was removed with a promise to send me more details.  
10. Members of the Bishops Castle group held a public meeting in November 2007. This took place shortly after the developers had placed their first formal proposal with South Shropshire District Council (SSDC). The intention was to share the information that we had gained from our researches and requests for information from the developers. For over 6 months the group had been asking for relevant information on which to form an opinion about the technology. As it became increasingly clear that we were not being given adequate information to validate the claims made by the developers, we had no option but to oppose the scheme. There were 200 local residents at that meeting, including the developers and Mr Day. When a vote was taken after everyone had had the opportunity to speak and ask questions, not one hand was raised in support of the proposal.
11. I would like to draw your attention to the graph below. 
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Figure 1

This graph was handed to me by Mr Day as I sat on stage waiting to speak at this meeting. He told me that it was the graph he had first shown me 6 months previously. As you can see from this graph, it is scientifically meaningless. The green and blue curves are not labelled; there are neither references nor detailed information. It is impossible to use this graph in any meaningful way. A similar graph is available on page 2 of the Developers’ Air Quality Addendum
. That graph is untitled, has inadequate axis definition and does not fulfil scientific criteria.
Health and Environmental considerations
12. All burning facilities produce toxins. The questions that need to be answered are: which toxins? in what quantity?  what harm are they likely to do the local people, the population at large, and to the environment? Biomass CHP technology is a relatively new technology. There are a variety of questions which have not yet been answered. 
13. The Government’s biomass strategy 2007 acknowledges the potential for pollution from biomass technologies
. For this very reason, the strategy proposes placing new biomass technology in rural areas so as not to exceed the already higher pollution levels in urban areas. What is not explicit in this strategy guidance is that such a policy would have a disproportionately large impact on rural pollution. In addition, when considering potential dioxin pollution, 90% of the human danger from dioxins is as a result of eating food and drinking water that has been contaminated. Thus any increase in rural dioxin levels will disproportionately increase toxicity to everyone who eats meat and dairy produce i.e. everyone except vegans. Also from the Government’s biomass strategy 
  ‘...Substitution of natural gas with biomass, on the other hand, generally leads to increases in emissions of all major pollutants’. Displacement of oil by biomass leads to increases in particulate matter. 
14. Some of the major pollutants giving rise to concern are dioxins, furans, particulates, heavy metals, oxides of sulphur and oxides of nitrogen.

Dioxins and Furans
15. Dioxins and furans consist of 210 related chemical compounds known as polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans. They are generally formed during the combustion of materials containing chlorine. There are 75 dioxins and 135 furans. 17 of these chemicals are known to pose a major health risk. The most widely known dioxin, 2,3,7,8-TCDD, was used by the US military in ‘Agent Orange’ and was also the contaminant in the weedkiller 2,4,5-T. 
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Toxic forms of dioxins and furans are those containing 4 to 8 chlorine atoms, with four of the atoms in the lateral position (i.e. 2,3,7,8).   Figure 2.
16. It is known that dioxins are also formed from the burning of wood and the amount has been shown to increase around bonfire night in the UK when the number of bonfires peaks. This finding of dioxin release from wood burning was confirmed in the study commissioned in 2001 by the DETR and the 3 UK National Assemblies
 . The study examined the release of toxins from a small wood-burning facility. The definition of small encompasses plants of 20MW output or below. The actual size of that plant was 1.5MW output which is only marginally smaller than the proposed power output for the Bishops Castle Biomass plant originally quoted at 2.5MW output but taking into account the necessary mitigating factors, being closer to 2.2-2.3MW output. This 2001 report concluded that: ‘dioxins are produced at a far higher level than expected’ and that wood-burning is a significant contributor to dioxin production.’
17. The developers have stated that they will not be monitoring dioxin or furan emissions. The developers have said that their facility will not produce any dioxins at all due to the high temperatures achieved. It is difficult to make scientific comparisons between the type of wood-burning furnace used in this study and the proposal by the developers due to the lack of meaningful technical information supplied and the genuine uncertainties surrounding this developing technology. 
18. It is known that, at temperatures over 850 degrees dioxins and furans are not formed or are broken up. However, this assumes that the plant will achieve and maintain such a temperature during normal working and that the machinery will not malfunction. There is a further problem with the high temperatures required to achieve a very low dioxin/furan emission. At these higher temperatures, smaller particulates are produced. I will return in more detail to particulates later, but it is worth noting that the main dangers from particulates come from the smallest of these particles which can penetrate deep into body tissues.

19. Dioxins and furans are not biodegradable. They do not dissolve in water and can attach to particles of soil, dust and sediment. They have a half-life of between 7 and 10 years. As a result they can persist unchanged in the environment, mainly in soil and sediment, for years. They are lipophilic, which means that they bind to fat. This means that they concentrate in animals, wildlife and human body tissues. They are known to be present in high amounts in breast milk
. The World Health Organisation (WHO) study from which this BMJ article derives reported that breastfed infants are receiving up to 17 times the tolerable levels of dioxins and PCBs. More than 90% of human exposure to dioxins is through the food supply, mainly meat and dairy products, fish and shellfish. Consequently, protecting the food supply is critical.
20. The harmful effects of dioxins and furans are well-documented. The following information comes from the World Health Organisation
. Short-term exposure of humans to high levels of dioxins may result in skin lesions, such as chloracne (the facial disfigurement suffered by Viktor Yuschenko, President of the Ukraine in 2004) and patchy darkening of the skin, and altered liver function. Such effects would be unlikely here unless a later application is received for change of use. Long-term dioxin exposure is linked to impairment of the immune system, the developing nervous system, the endocrine system and reproductive functions. Dioxins exert their effects in parts per trillion. The developing foetus is most sensitive to dioxin exposure. There are no recommended safe levels for dioxins. Based on human epidemiology data and on animal data, dioxins have been classified as a ‘known human carcinogen’ by the IARC (International Agency for Research on Cancer).
21. The study referred to above alludes to unexpected levels of toxin release. What’s different now is that they are not unexpected. These toxins should be monitored properly.  It is not currently possible to measure real-time dioxin concentrations. The quantitative chemical analysis of dioxins requires sophisticated methods relying on periodic measurements. The costs of these measurements are known to be high. Yet the cost of human illness is also high.  
22. It is of concern that the developers have stated their intention not to monitor the release of dioxins at all. Therefore should there be a hitherto unknown problem with this developing technology, cooler temperatures at the stack exhaust, reforming of dioxins after exhaust egress, or should there be an unexpected malfunction at some stage no-one will be any the wiser until the dioxins exert their toxic effects. The fact that the specifications of the proposed plant have changed several times over the past couple of years raises questions as to how proven and safe this technology might be. It is a developing technology and should have stringent safeguards attached should the plans be accepted. This is all the more important as the proposed site is in the middle of a rural farming economy which stands to lose the most should there be dioxin pollution.

23. I draw your attention once more to the minutes of the Bishops Castle town council meeting 2nd April 2007 and the reply to question 18. Mr. Evans was asked how the dioxins and particulates were to be monitored. His reply made no mention of the fact that there was to be no measurement of dioxins at all. ‘Mr Day will produce a spec on all components. When commissioned it will all be checked. When it is running readings will be given on the web site.’ It would be wrong to suggest that Mr Evans made a deliberate omission so either Mr Evans did not know the answer to the question, in which case he should have said so, or the plans have since changed with removal of an initial commitment to dioxin monitoring. In this case this information should have been made openly available in literature for the local residents to read.
Particulates

24. As already mentioned, particulates are produced when the burning temperature is increased. The evidence about the dangers of particulates is established. It is now accepted that the smaller particulates (PM2.5 and below) may well cause the most harm. Monitoring of these is still done via the larger PM 10s (particles with a diameter less than 10 micrometres) as a proxy measure. 
25. The following is a quote from the UK Air Quality Strategy
: 

‘Both short-term and long-term exposures to ambient levels of Particulate Matter are consistently associated with respiratory and cardiovascular illness and mortality as well as other ill-health effects. The associations are believed to be causal. It is not currently possible to discern a threshold concentration below which there are no effects on the whole population’s health. 

PM10 roughly equates to the mass of particles less than 10 micrometres in diameter that are likely to be inhaled into the thoracic region of the respiratory tract. Recent reviews by WHO and Committee on the Medical Effects of Air Pollutants (COMEAP) have suggested exposure to a finer fraction of particles (PM2.5, which typically make up around two thirds of PM10 emissions and concentrations) give a stronger association with the observed ill-health effects, but also warn that there is evidence that the coarse fraction between (PM10=PM2.5) also has some effects on health.

26. And this from the National Atmospheric Emissions Inventory (NAEI)
:
‘Recent studies (since 1990) have demonstrated adverse effects on cardio-respiratory health, including both increased hospitalizations and increased premature mortality, associated with relatively low particulate levels. It is now widely accepted that tiny particles may have increased impact because of their ability to penetrate deep into the lung. Primary particles are emitted directly into the atmosphere by combustion processes, and are generally very small (less than 2.5um diameter and often less than 1um). Secondary particles are those which are formed in the atmosphere from chemical reaction and include sulphates and nitrates formed from the reactions of emissions of SO2 and NOx. These secondary particles are generally less than 2.5 um diameter, but the size could vary depending on humidity. The third category is the so-called coarse fraction, which are formed from mostly non-combustion sources.’
27. On February 1st 2007, the New England Journal of Medicine (NEJM) published the results of a large prospective study on the effects of particulates in postmenopausal women
. The NEJM is widely regarded as the pre-eminent medical journal worldwide.
28. The conclusions of this study were that there was a 24% increase in a cardiovascular event (such as heart attack or stroke) and a 76% increase in risk for death from cardiovascular causes with each increase of 10 ug per cubic meter in long-term PM2.5 exposure – accounting for subjects in approximately the 10th to 90th percentiles for exposure.’ The results were specific to fine particulate pollution. The final paragraph of their paper reads:
‘Our study provides evidence of the association between long-term exposure to air pollution and the incidence of cardiovascular disease. Our study confirms previous reports and indicates that the magnitude of health effects may be larger than previously recognised. These results suggest that efforts to limit long-term exposure to fine particulate pollution are warranted.’
29. Under the Freedom of Information Act the Bishops Castle Group requested details of the Eccleshall plant in Staffordshire. Eccleshall plant has been repeatedly mentioned as a plant very similar in design and specifications to the proposed plant for Bishops Castle. I refer to a copy of the enforcement notice served on the Eccleshall biomass CHP plant
. ‘Monitoring results, for the period April to November 2008, submitted on 17 November 2008 showed persistent levels more than 50% above the limit for particulate matter, which is a continuation of similar results received for the previous monitoring results.’
30. What appears most striking about this enforcement notice is not that the particulate pollution is so high but that it was equally high in the previous monitoring period. The persistence of toxic particulate levels suggests that there has been an inability to rectify the situation over the course of many months. This is not reassuring. In April 2007, when I met with Mr Day at the open day, Mr Day told me that in his experience he could if he wished remove more of these particles but didn’t feel it necessary to do so. He felt that the main problem was people being overly worried. He also said that the main reason not to remove more particulates was that it would cost too much. I presume that he was talking about electrostatic precipitators which can remove the majority of particulates though they were not specifically mentioned. 
31. The evidence from the polluting technology at Eccleshall in Staffordshire now speaks for itself. Whereas the Eccleshall plant is situated a fair way from local homes, allotments and sports fields, the proposal for Bishops Castle is adjacent to where our children go to school and exercise, adjacent to the town allotments, the rugby club, the tennis club and local houses. This is of grave concern to local residents. A persistently elevated level of particulates dropping around the school, the children’s playing fields, local allotments and the town itself is likely to give rise to a short-term increase in respiratory illness such as asthma as well as long-term problems such as cardiovascular disease and lung disease. The BCBPP Air Quality Addendum
  states that real-time monitoring will allow plant operation to prevent exceedences (sic) of the agreed permitted emission limits including automatic shutdown at permitted limits. Unless there is a different plan envisaged for the Bishops Castle facility, it would appear that prolonged emission of toxic concentrations of particulates is excluded from such monitoring and automatic shutdown. Equally, the absence of any dioxin measurement at all renders these monitoring commitments wholly unsatisfactory. As evidenced by events at Eccleshall, elevation of particulates does not result in immediate closure of the plant, but does result in prolonged exposure to toxins.
Other pollutants
32. With the information provided by the developers in the public domain it is very difficult to draw any conclusions about the possible deleterious effects of other pollutants from this CHP proposal. Several of the graphs in the developers’ submission documentation were unreferenced and some of them bore no title rendering them effectively meaningless. There are risks from a variety of pollutants. 
33. The Government’s UK Renewable Energy strategy consultation document (June 2008) highlights many of the problems
. The following are direct quotes from the documents:
4.6.14 The potential cumulative effect on air quality of fine particles and nitrogen dioxide emissions from a future large-scale deployment of biomass appliances or plant is not yet well understood... In rural areas the impact on air quality, and public health, is likely to be lower, due to both lower population densities and ‘background’ levels of pollution.

4.6.15 The results from preliminary analysis undertaken by AEA Energy and Environment on behalf of DEFRA indicates that if high levels of solid combustible biomass were used in dense urban areas, where heat demand is highest, the impact on air quality would be likely to be very significant. Stringent emission controls on individual plant would mitigate this effect. However, it should be noted that high biomass heat uptake in urban areas could be very unlikely for commercial and spatial reasons, and indeed undesirable at levels that would cause air quality issues.

4.6.17  There is currently no clear advice about locations, types and sizes of boilers that would not cause air quality issues, and there is currently no agreed European test procedure.

34. Thus the current drive towards biomass means that pollution is inevitable. The two main pollutants identified being particulates and oxides of nitrogen. Bishops Castle and its environs is a nitrate sensitive area so any increase in N0x is likely to have a detrimental effect on local flora as well. 

Nitrogen Dioxide emissions
35. The following information about the harmful effects of oxides of nitrogen comes directly from the UK Air Quality strategy document
. Nitrogen dioxide (N02) is associated with adverse effects on human health. At high levels NO2 causes inflammation of the airways. Long term exposure may affect lung function and respiratory symptoms. N02 also enhances the response to allergens in sensitive individuals. High levels of N0x can have an adverse effect on vegetation, including leaf or needle damage and reduced growth. Deposition of pollutants derived from N0x emissions contribute to acidification and/or eutrophication of sensitive habitats leading to loss of biodiversity, often at locations far removed from the original emissions. N0x also contributes to the formation of secondary particles and ground level ozone, both of which are associated with ill-health effects. Ozone also damages vegetation.
36. The biomass policy omits a range of pollutants not covered by either the Clean Air Act or the Air Quality strategy. Likewise, it is impossible to predict all circumstances when materials to be burned may have been inadvertently treated with chemicals. The requirement to burn at least 90% biomass leaves the possibility of 10% of very toxic materials/chemicals being burned and inadequately monitored. 

37. Courtesy of Calor Gas, who researched into this area, there are also other pollutants formed during combustion of wood that are not covered by existing legislation. These include Creosote, methane, methyl chloride, lead and oxides of sulphur. Sulphur oxides cause airway constriction and are precursors to particulate matter such as PM10 and PM2.5
. Sulphur oxides bring about approximately 3500 hospital admissions for asthma in the UK per annum.
38. The air quality modelling that has been done is open to further scrutiny and raises many more questions. What qualifications did the person have who undertook the modelling? This is a highly technical field which will change depending on numerous variables. Wind speed assumptions from Birmingham airport do not correlate with the local microclimate. The definition of an inversion used by the developers is technically incorrect
. This is significant. An upper limit for the height of an inversion has been estimated at 60-80metres whereas the true height in this valley can be anywhere up to and above the height of the Long Mynd, 350 metres above the valley floor.  Neither the number of calm days, nor the effects of rain in Bishops Castle have been considered. The effects of the break-up of an inversion resulting in ‘fumigation’ where the trapped gases return to earth as the inversion layer breaks up with warming have not been considered. Only the effects from one site building have been included. When one takes into account the storage buildings and any other buildings there will be turbulence and downdraughts to consider. These factors are likely to increase the polluting effect of this proposal.

39. The efficiency of this whole proposal and its green credentials depend on providing heat to local buildings. Government incentives for CHP depend on the combination of heat and power. The generation of power only through biomass is inefficient. In this case, the local populace is firmly opposed to the scheme. This, and the lack of any established contracts means that the large amount of waste heat from generating a moderate amount of electricity is likely to be wasted.  In order to provide heat to a church, there are huge obstacles to be overcome such as archaeological assessment prior to pipe-laying; these have not been addressed. In order to provide heat to a school or community college, the governing body needs to vote in favour of the proposal. This has not happened. With this in mind, the putative benefit of heat to local buildings is no more than a chimera. A heat main from the site going nowhere will pollute the locality with waste heat; it will be a heat main to nowhere further polluting our environment and contributing to global warming rather than ameliorating it.
40. The remit for health extends beyond the parochial. A heat main to nowhere could hardly be described as environmentally friendly. Lorries travelling long distances to provide the material to burn are neither carbon-neutral nor emission-free. The stress of having a technology that less than 5% of the local population either want or trust has a real cost in health terms. And the risk that the local community will be blighted by parents removing their children from the community college because of the very real risks of pollution is not to be forgotten. 

41. In summary, this proposal has known serious health risks, does not have the trust or the support of the local population on which it would depend to achieve efficiency, is situated in the wrong place and bears the hallmarks of a speculative business venture riding on the back of the Government’s laudable attempts to move to a greener economy. This venture does not have green credentials. There may well be a role for biomass CHP plants, once the technology has advanced sufficiently to reduce toxic emissions and where the heat is to be utilised efficiently. However, in this instance, the proposed site, the lack of heat utilisation, the failure by the developers to acknowledge problems with similar plants and the problems with current technology and pollutants as well as the overwhelming community opposition mitigate against its development. We have already had our fears realised by the extraordinarily high and prolonged pollution around the Eccleshall biomass CHP plant. Please reject this proposal for a similar plant here in Bishops Castle. 
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� Dioxins and their effects on human health
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