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5.  HEALTH ISSUES

5.1  CRITIQUE OF CHAPTER 32 OF THE ENVIRONMENTAL STATEMENT,

Chapter 32 of the Environmental Statement contains out of date, inaccurate and misleading information.  A large amount of important and relevant information has been omitted.  The overall effect is to give a false assurance that the proposed development poses no threat to the health of children and adults.  Many questions have not been addressed and no proper risk assessment has been carried out. 

Some considerations, including health, fall into the political and public domain and cannot be left to the judgement of private companies whose expertise is in engineering, and who are answerable first and foremost to their shareholders.  The power companies are not competent at consulting the public on health issues or reviewing medical science.    

This is a matter of the utmost public concern and importance and needs to be fully explored in a Public Inquiry.

The following comments comment on particular sections of the ES.

5.1.1   Introduction:  section 32.1

It is very clear that the UK public do not share the power companies’ view that the guidelines, recommended more than 7 years ago by ICNIRP, the International Commission on Non Ionising Radiation Protection, “give the appropriate level of protection for the public from electromagnetic fields (EMFs)”.  Nor do a number of other countries in the European Union and elsewhere, who have introduced far more stringent precautions.  The UK stakeholder group SAGE (Stakeholder Advisory Group on EMFs) is currently considering further precautions.  

There is a widely held belief that the consultation process conducted by the developers was a not genuine exercise and this has been echoed by our MSPs.   At the many public meetings that have taken place since the proposal was first made public, health risks have always been raised as a major concern and numerous articles and letters in the press have emphasised how seriously communities take this issue.  

At least 1,100 letters from the Stirling area alone were sent to the power  company in the summer of 2004.  The majority of these cited health impacts as the first concern.  SSE claim on their website to have analysed only 500 or so of these.  No explanation has been given for this and no proper analysis of the second public consultation has been made public.  

Many people received only standard replies to their concerns.  Specific questions on health impacts were simply ignored despite repeated written requests for answers.  This is not an acceptable response to such a serious issue.  

Despite the huge and obvious level of public concern about the serious health risks from their proposed development, no mention of this material planning consideration is made in the ES.  

Also missing from the Statement is any acknowledgment of the long term consequences of altering the environment of those communities affected by the proposed pylons.  There is no health without mental health.  Factors which considerably alter our quality of life, and fall outside our ability to control, will invariably impact on our mental wellbeing; this in turn has major social and financial costs.  

We can find no mention in the ES of plans by the developers to put telecoms equipment on top of the pylons, but this intention has been confirmed in writing to Dr Sylvia Jackson MSP following a question from her. This also has potentially serious health implications.

5.1.2   Field Magnitudes – Section 32.2 

Fields produced by the proposed overhead transmission line

Paragraph 32.2.1 – 32.2.3

The National Grid Transco’s computer calculations of EMF levels at varying distances from the proposed power line are not accepted as “acceptably accurate.”

Magnetic field levels quoted in the ES are disputed by government officials form other European countries.  This is very important as it affects the avoidance distance from dwellings, schools etc, adopted by these countries when new lines are being planned.  Such precautions are almost certain to be adopted by the UK eventually.  The magnetic field levels quoted in the ES are a considerable underestimate compared to those quoted by officials from Holland, Sweden, and Switzerland. (the only countries we have data from so far).  This would result in an underestimate of a prudent avoidance distance.   

Paragraphs 32.2.2.7 & 32.2.2.8

Inadequate balancing of circuits can increase magnetic field levels greatly.  This is not explained in the ES and has important implications for a prudent avoidance distance.

Paragraph 32.2.2.9

Not mentioned are the number of properties within 100, 200, 400, and 600 metres of the deviation corridor.  This could easily have been done by the developers.  We have conducted a survey on the ground and found much greater numbers of houses at risk – see section 5.

Fields from other sources – section 32.2.4

The comparison between power line magnetic fields and those from household appliances was repeatedly made by the power company at public meetings in an attempt to reassure the public.  This was done despite it being pointed out that the magnetic field from, for example, a radio alarm clock drops off very quickly to zero within a short distance.  It is the long term exposure, particularly at night, to relatively low level magnetic fields which has been shown to disrupt the brain hormone melatonin.  This in turn has implications for many illnesses including cancer.  Unlike magnetic fields from appliances which are largely transient and within our control, power line EMF’s are continuous, imposed, and outwith our control.  This should have been understood by the developers and communicated to the public.  The misleading information was repeated many times, and still is not explained in the ES.

Misinformation was given on undergrounding.  Dr Maclean of SSE repeatedly informed the public that underground cables did not reduce EMF exposures for people living nearby.  This is not true.  Undergrounding eliminates the electric field and the magnetic field drops off very rapidly to the side of a buried cable.  

5.1.3   Compliance with Exposure Guidelines – section 32.3
The power companies state that their policy in planning the proposed project was to comply with Government policy on EMFs and in particular with the Government’s EMF exposure guidelines.   What they fail to mention in this section is that the new guidelines (which had been adopted in other EU countries 6 years previously) were almost immediately under review.   This is mentioned later in section 32.4.6.1 to 32.4.6.6. which makes it clear that further precautions are being actively considered by Government: “the government are committed to taking forward the issue of building near power lines (and vice versa) in consultation with all the relevant stakeholder groups.”   

The public expect a socially responsible developer to be similarly committed, but SHETL and SPT have opted to emphasise their policy was to comply with “in limbo” guidelines which they should have been aware are considered unsafe in a number of other countries.  This does not appear to the public to be the action of companies taking public safety seriously.  It is telling that no mention of wishing protect public health is made in their stated policy in planning the project.         

Numerical values of exposure guidelines – section 32.3.3

Little attempt is made in this section to explain who drew these guidelines up, how they were arrived at and therefore what relevance they have to public health.  They come from the International Commission of Non Ionising Radiation Protection (ICNIRP).  There are, however, international concerns over how this European organisation is funded and who it may actually represent (i.e. how truly independent it is from the power industry).  

The guidelines for maximum public exposure to magnetic fields were arrived at by looking at one criteria, the thermal effects caused by induced currents of very high magnetic fields on the body.  Other observed biological effects, and epidemiological studies showing associations with serious adverse health outcomes, were not considered at all.  With many multifactorial diseases, timing of exposure to a risk factor is more important than dose of exposure.  The ICNIRP guideline for maximum public exposure to magnetic fields is 100 microtesla (µt).

 The following biological effects have been observed well below this level:-

Around 40 µt :         
DNA strands break (recent studies)

Around 1.2 µt:         
Anti-proliferative action on melatonin on breast cancer 

cells inhibited.

Around 1.2 µt           Anti-cancer action of the breast cancer drug Tamoxifen is 

                                    inhibited.   

Around  0.2-0.4 µt:  
Association with Increased risk of childhood leukaemia  

Around  0.2 µt:         Reduced production of the brain hormone melatonin, 

especially at night. 

Around 0.04 µt:         Changes in calcium ion transport across cell walls. 

Compliance of this Project with Exposure Guidelines – section 32.3.4

The calculated figures contradict literature produced by the developers in 2004 which quoted maximum magnetic field under a 400 kV power line as 100 microteslas.

5.1.4   Effects on People – section 32.4

The current scientific position – section 32.4.1

Paragraph 32.4.15

It has not just been “suggested” that power frequency EMFs coluld be linked to various health problems.  Scores of peer reviewed studies conducted over the last 26 years have shown an association between a number of very specific and some very serious adverse health impacts.  The language used in this paragraph of the ES appears to be a deliberate attempt to misrepresent and diminish the true facts.  Also “childhood cancers” is inaccurate; only an increased risk of childhood leukaemia is seen in association with living in proximity to power lines.  No increase in other childhood cancers has been observed.

Paragraph 32.4.1.6

The developers assert in this paragraph and later in 32.4.3.6 that the UK study published in 1999 (United Kingdom Childhood Cancer Study, UKCCS ) found no evidence that exposure to magnetic fields associated with proximity to power lines in the UK increases risks for childhood cancer.  This is not true.  

There was evidence that was thought not to be statistically significant at the time, but when the results were included in the pooled international analysis, an association was apparent.  This study is referred to in the Draper report  “…a previous UK study showed a relative risk of 1.42 for acute lymphocytic leukaemia within 400 m of 275 and 400 kV lines.”  The power companies misleadingly refer to the UKCCS as the world’s largest ever study of its type whilst failing to note that in fact the Draper report is a much larger one.  

Parents learning of these important inaccuracies are very concerned that they may be being deliberately misled in an attempt to allay their fears.                  

Reviews of the science by NRPB and IARC – section 32.4.2

Until shortly before the National Radiological Protection Board (NRPB) was subsumed by the Health Protection Agency (HPA) in 2004, the language used by the Board with regard to any possible health impacts from power lines was very dismissive and dogmatic.  “Health scares” were often immediately countered by knee jerk denials.  One such criticism of the work of US scientists showing a link between miscarriage and magnetic fields had to be formally retracted. 

It was believed by many that the NRPB was heavily influenced by Government and industry and not a genuinely independent organisation.  The old NRPB was certainly generous with its ammunition in terms of quotes useful to industry wishing to put off the day they have to take precaution seriously.  A few of those quotes are reproduced in this section of Chapter 32 of the ES.  Most of them date from 2001 and the NRPB (now the HPA-RPD) is now moving slowly towards a precautionary approach.  A comprehensive rebuttal of the conclusions drawn by the NRPB on the 2002 Californian Health Department study by Prof Denis Henshaw is attached at Appendix 1.

Some Governments, including the UK’s, have been very reluctant to admit there could be a health problem from the electricity supply.  They have feared it could result in expensive re-routing of power lines.  Other countries have faced the problem and taken action.  Switzerland, Sweden, Holland, Italian regions, Australia and some US States acknowledge the health risk and take proportionate precautions for new power installations.  This has not resulted in huge expense or public unrest, but rather increased public confidence and greater certainty of the legal position for the developers.  

These countries report very positively on the actions they have taken. There is now every moral and pragmatic reason for the UK to follow suit.  Precaution need not be expensive and is often extremely cost effective.  An ounce of prevention is very often worth a pound of cure.  Undergrounding often has a major visual cost benefit as well a health one.

 Recent Studies of Childhood Cancer in the UK – section 32.4.3

The developers fail to point out the size of the study that is the subject of the Draper Report, which is by far the largest of its kind ever conducted.  This major report, published in the British Medical Journal as its lead article on   2005, studied data from 29,000 children recorded as being diagnosed with cancer over a 33 year period.

The following conclusions were drawn by the authors of the study, but not mentioned or made clear in this ES:

· There is an association between childhood leukaemia and proximity to home address at birth to high voltage power lines.

· The most obvious explanation for the association with distance from a line is that it is indeed a consequence of exposure to magnetic fields.

· There is no obvious source of bias in the in the choice of cases or controls.

· Population mixing (which has been associated with childhood leukaemia) and socioeconomic status were ruled out as possible confounding factors.

· Previous pooled international studies showed a similar doubling of childhood leukaemia for children living in proximity to power lines in the 3 to 6 months prior to a cancer diagnosis.

Instead the power companies have chosen to selectively quote comments that would lessen the significance of the report to the reader.  No mention either is made of the possibility, raised by the authors of the study, that the effect seen between 200 and 600 metres could be due to the “corona ion effect” caused by the electric field.

The authors did say the relation may be due to chance or confounding.  This is true, in the same way that if someone smoked heavily for 20 years and then developed lung cancer, it may be due to chance and nothing to do with the cigarettes.  It is now accepted by many scientists internationally that living close to high voltage power lines is a significant risk factor for childhood leukaemia on a par with the increased risk of lung cancer associated with passive smoking.

More focused studies, in Germany, looking at night time exposure to EMFs, showed a five fold increase in childhood leukaemia.

The Draper Study looked at data from children born near high voltage power lines.  The pooled international studies looked at data from children living near high voltage power lines in the 3-6 months prior to a cancer diagnosis.  No studies have looked at the subgroup of children that were conceived, born, and reared near power lines.  This group could have a 20 fold increase risk of childhood leukaemia.

One of my colleagues has spoken to Dr Gerald Draper, and he told her that he would not live near high voltage power lines, nor would he have his family doing so.  I have spoken to one of the other authors of the Draper report, Dr John Swanson, who is an employee of National Grid Transco.  He was keen to down play the significance of the results, but did say “no one in their right mind would want to live near them.”  

A large number of people have lost their minds doing just that - at least twelve epidemiological studies show increased risk of depression and suicide from magnetic fields.  For example a study in Finland looked at depression in 12000 same sex twins.  This found that the risk of severe depression was nearly 5 times greater, for those living within 100 metres of a HV power line, than in those living more than 500 metres away.  Professor Denis Henshaw of Bristol University estimates that as many as 9,000 cases of  depression and 60 suicides may be attributable to exposure to power line EMFs annually in the UK.  

The Californian Health Department EMF report of 2002 produced substantial evidence of increased risk of adult brain cancer, adult leukaemia, miscarriage and a type of motor neurone disease associated with magnetic field exposures.

All of the above wide range of adverse health outcomes could be explained by the disruption of the night time production of the brain hormone melatonin.  Melatonin is a powerful antioxidant and natural anti-cancer agent.  Reduced levels of melatonin are associated with depression and are also likely to have a bearing on miscarriage.  There is now a body of studies showing that long term exposure to very low level magnetic fields are capable of significant disruption of nocturnal melatonin.

There is also evidence for a number of other causal mechanisms, through which living in close proximity to power lines may lead to ill health.  For example it is known that the electric field of power lines produces so-called corona ions and that these particles attach to pollutants to create increased risk of respiratory and other diseases including cancer.  These particles can be carried kilometres downwind of high voltage power lines and may cause thousands of cases of respiratory disease annually.

Paragraph 32.4.3.4

The fairly balanced response by the HPA-RPD to the Draper report acknowledges the association found between increased risk of childhood leukaemia and proximity to high voltage power lines.  The power companies have only quoted part of this response.   

Paragraph 32.4.3.5

Childhood leukaemia has a complex aetiology (the way in which the disease is caused) likely to involve a number of different environmental and inherited factors.  Different charities receive funding to investigate particular risk factors.  There is competition for this funding.  Some become blinkered to factors other than the one they are working on.  As a result of complaints made to the Charities Commission, Cancer Research UK had to withdraw statements on its website diminishing the significance of living near high voltage power lines as a risk factor for childhood leukaemia.

Other Suggestions of Health Effects of EMFs – section 32.4.2
.

There are not just “suggestions” of other health effects but a significant number of peer reviewed studies showing serious adverse health outcomes associated with living near high voltage power lines.

Paragraph 32.4.4.1

On 14 February 1996 the NRPB reacted to Prof  Henshaw’s first paper on

corona ions with a press release embargoed for the same day Henshaw announced his experimental results.  This knee jerk reaction from the NRPB turned out to be a “school boy howler” physics error which had to be retracted. 

There may not yet be enough evidence for IARC to classify electric fields as carcinogenic, but nor should the NRPB have said …. “it seems unlikely that corona ions would have more than small effect on the long term health risks” and “Any health risks from the deposition of environmental particulate air pollutants on the skin appear to be negligible.”  The NRPB has not disclosed evidence to support these statements, and there is growing evidence to the contrary including the work of Dr Preece referred to in the next paragraph in the ES.

Paragraph 32.4.4.4 

The preliminary results are not mentioned by the developers.  The public is likely to be interested in even preliminary results.  What is meant by … “There are various methodological issues raised by such work.”?   

 Reviews of the Science by other organisations – section 32.4.5

Paragraph 32.4.5.1   

Which “eminent independent scientists” made criticisms of the 2002 Californian Health Department study?  Professor Henshaw of Bristol University made a comprehensive refutal of the NRPB’s response to the Californian Study.  This is attached at Appendix 1.   

Views of the UK Government – section 32.4.6

This section refers to the Government position in 2004 before the Draper report was published and is therefore out of date. The last paragraph refers to a decision taken more than four years’ ago.

Professor Henshaw, who is a member of SAGE, in a recent letter to The Scottish Parliament’s Petitions Committee said “I urge the Scottish Parliament to consider immediate strict precaution against the siting of power lines near houses or the converse.  I would remind the Parliament that we are well behind some other countries in this regard.”  His letter is attached at Appendix 2.

 In 1996 Sweden introduced an exposure limit 500 times lower than the UK’s current guidelines, as did three Italian regions in 2000.  Switzerland introduced a limit 250 times lower than ours in 1999.

Other Effects of fields – section 32.4

The power companies concede that electronic equipment such as computers are adversely affected by low level magnetic fields. Similar magnetic field levels are a risk factor for a wide range of illnesses and are well below the ICNIRP guidelines.

5.1.5   Effects on Livestock and Crops – section 32.5.3

The developers say “little evidence” has been found of any agriculturally significant consequences as a result of power line EMF exposure. The public should be made aware of this evidence.  The effect on the honey production of bees is another demonstration of biological systems being affected by power line EMF’s.    

5.1.6   Summary – section 32.6

Paragraph 32.6.1.2

This paragraph refers to NRPB advice from 2004.  The NRPB was subsumed

by the Health Protection Agency in April 2005 becoming the HPA-RPD.  What advice has been taken by the developers from the HPA-RPD and when was this advice sought?

Old quotations gleaned from the NRPB such as “no convincing evidence” and “no biological mechanism has been established” are political spin and not based on the science which speaks for itself.   

Paragraph 32.6.1.3 

This paragraph again quotes out of date advice from the old NRPB.      

The proposed power line passes unnecessarily close to a large number of dwellings.  Safer alternatives exist that have not been adequately investigated.  The developers do not say what recent advice they have taken from the HPA-RPD.  In September 2004, after the second public consultation period, I spoke with Martin Wild, spokesman at the NRPB.  He double checked his records and confirmed the NRPB had had no communication from SHETL or SPT and he had no knowledge of the proposed Beauly to Denny power line.  He said that the NRPB did not have the resources to advise industry and that other expert bodies such as Bristol University should also be consulted.

The last sentence in this paragraph refers to decisions made by the Secretary of State for Trade and Industry, but no details of when or how these decisions were made is given.  Did they predate the publication of the Draper report?    

Precaution is not mentioned and appears never to have been seriously considered despite the huge amount of public concern and recognition by the World Health Organisation, the International Agency for Research on Cancer and the HPA-RPD, that magnetic fields are a “Type 2b Possible Carcinogen.” 

We have further comments to make on the Precautionary Principle, potential litigation and the position of the insurance industry; these will follow shortly. 
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5.2   HOMES AND HEALTH
Since the publication of their proposals for the power line, SSE have made great play of their assertion that there are only 10 houses within 100 metres of the entire line proposed from Beauly to Denny.  Dr MacLean of SSE stressed this point in his presentation to Stirling Council’s Environment Committee on the 17th October 2005, in response to concerns raised about the potential health impacts.

In fact this is not an entirely satisfactory way to measure the impact.  SSE are applying for permission to build the line anywhere within a corridor which is between 100-400 metres wide.  The exact location of the line will be decided by the contractor on site, and the line could be at either edge of the deviation corridor.  It is therefore more appropriate to count the number of homes which could be affected by the line, which is those within specified distances of the edge of the corridor, rather than of the notional line itself.

Stirling Before Pylons have surveyed the line through the Stirling area and have found no fewer than 50 houses that lie within 100 metres of the corridor in this area alone.  The line also runs through Highland, Perth and Kinross and Falkirk Council areas.  It seems that SSE have been rather selective with their information on the number of houses affected.

There are valid reasons to consider the health impacts on people living within 100, 200, 400 and 600 metres from the line, as referred to in section 5.1 above.

SSE acknowledge that this part of the line is the most populated.  Stirling Before Pylons (SBP) were very sceptical of SSE’s figures as a consequence of our local knowledge, and we therefore decided to carry out our own on-the-ground survey, which show significantly different results.  These can be summarised as follows:

	Metres
	SSE
	SBP



	0 – 100
	3
	50

	100 – 200
	23
	119

	200 – 600
	333
	709



	0 – 600
	359
	878


The major differences are to some extent explained by SBP using the corridor and SSE the line.  However, we know that Ordnance Survey map data is often deficient and severely out of date in the more rural areas, and assume that SSE relied solely on these rather than conducting on-the-ground surveys.  Also, we note that they only estimated the number of homes affected in Fallin.  

The differences clearly indicate the importance of knowing the exact location of the line before the full health implications can be established, and then carrying out accurate on-the-ground surveys.. 

Other results from the SBP survey can be summarised as follows :

· There are 50 houses within 100 metres of the corridor, two directly beneath the proposed line, both occupied by recently widowed ladies.

· There are 878 homes within 600 metres of the corridor, with approximately 2,000 people living in them.

· In the ex-mining village of Fallin there are 578 houses affected, with a primary school on the 600 metre line.  By not bothering to accurately count  the homes affected in Fallin, SSE have shown scant regard to this socially excluded community and the Scottish Executive’s Social Inclusion Agenda.

· There are 20 houses within 100 metres in Logie Community Council area alone, which SSE acknowledges to be a ‘pinch point’ along the whole route.  At the foot of the Ochils, this is an area where landscape, history and woodland are all dramatically affected.  This area also includes a caravan park with 60 spaces and 6 permanent homes.

· Nearby, there is also the Alexander Hall of Residence at the University of Stirling, within 200m of the corridor. The 48 flats house 332 students. The University’s Medical Centre is 600m from the corridor.

· The William Simpson Home for the elderly in Plean houses 46 residents and is within 300 metres.

· A Forth Housing Association scheme in Plean has 28 homes.

· The village of Kinbuck with 50 houses and Cromlix House Hotel ‘amongst the best in the UK’ (according to the well known publication Scotland the Best) are within 600m of the corridor.

· Landlords such as the Council, Housing Associations, the University and Private Landlords could be subject to significant claims in the future if they have knowingly let homes to people who later develop major health problems as a result of proximity to the power line.

It is clear from this analysis that SSE have been very selective with the 

information that they have released about the impacts of their

proposals.  This applies to all aspects of their application, where they 

have minimised the potential impacts and not carried out an impartial, 

objective analysis.  This is at its most obvious in relation to the 

minimising of impacts on the socially deprived ex-mining village of 

Fallin.
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11th April 2005

Dr James Johnston

Clerk to the Public Petitions Committee

The Scottish Parliament

TG.01

Parliamentary Headquarters

Edinburgh   EH99 1SP

Dear Dr Johnston

Scottish Parliament Public Petitions Committee – Consideration PE812

Health Effects from Electric and Magnetic Fields Associated with High Voltage Powerlines

I am pleased to comment on the scientific evidence, now overwhelming, that there are wide-ranging adverse health effects associated with exposure to power frequency electric and magnetic fields (EMFs) such as those found near high voltage powerlines.  

It is now generally accepted that pooled analyses of international epidemiological studies show that there is a doubling of the risk of childhood leukaemia associated with magnetic field exposures above 0.4 microtesla (µT) – Ahlbom et al. 2000 and Greenland et al. 2000.  While this level of exposure is above the average level found in the home, it is well below levels found close to high voltage powerlines: directly under powerlines, levels can be typically a few microtesla or can be tens of microtesla.  The association with childhood leukaemia has been acknowledged in a number of international reports (National Institute of Environmental Health Sciences, NIEHS, 1999, UK National Radiological Protection Board, NRPB, 2001a, California Health Department, CHD, 2002) and the International Agency for Research on Cancer, IARC, has classed electric and magnetic fields as a possible carcinogen.  It is worth noting that of the above reports, the NIEHS had already concluded that magnetic fields were a possible carcinogen in their 1999 report which pre-dates the recent pooled analyses. 

I should emphasise that the association with childhood leukaemia cannot be explained as purely a chance finding, nor can the association be explained in terms of bias and or confounding by other factors.  At last year’s CHILDREN with LEUKAEMIA Scientific Conference, held in Church House, Westminster, 6-10th September, Professor Anders Ahlbom of the Karolinska Institute in Stockholm presented the results in Ahlbom et al. 2000.  Professor Ahlbom said (quotation from the conference audio transcript):

"I would say that we have fairly strong epidemiology showing a doubling in risk at 0.3 to 0.4 microtesla. For carcinogenics it is more likely to be a regular increase in risk rather than just a threshold effect. Below 0.3/0.4 microtesla you will have a smaller increase than 2, but still a risk, and you have a very large number of subjects exposed between 0.1 and 0.4 microtesla. Our model predicted a similar number of excess childhood leukaemias below 0.4 microtesla as have been reported above it. Also, not yet properly considered, in-utero exposure and night time exposures may be very important. There was a good study from Germany that showed a particularly strong night-time EMF exposure effect. We do not yet even know the most important exposure metrics - should we use peak, TWA, day/night, etc?"

Professor Ahlbom’s analysis included the results of the UK Childhood Cancer Study, which show evidence of increased childhood leukaemia near high voltage powerlines in the UK. The UK Childhood Cancer Study published in 1999 (UKCCS 1999) found more cases than controls near powerlines (table 5, page 1929 and discussion on page 1930, left-hand column para 4) and this result was statistically significant (p = 0.04).  The UK Childhood Cancer Study published in 2000 (UKCCS 2000) also found more cases than controls in proximity to 275 kV and 400 kV powerlines.  The odds ratio for Acute Lymphoblastic Leukaemia, ALL was 1.42 but this fell short of statistical significance (95% CI = 0.85 – 2.37).  

The second most acknowledged adverse health outcome linked to magnetic field exposures is the increased risk of Amyotrophic Lateral Sclerosis (ALS), a form of motor neurone disease (NRPB 2001b, CHD 2002).  However, the California Health Department EMF Report (CHD 2002) also cited increased risk of adult brain cancer and adult leukaemia (where there is substantial evidence for both) and miscarriage as linked to exposure to magnetic fields.  There is also considerable evidence in the scientific literature reporting increased risk of depression and depressive symptoms and of suicide (in those at risk of suicide) with magnetic field exposures.  

While the increased risk of childhood leukaemia may result in only a small number of excess cases per year, the inclusion of other adverse health effects considerably alters a cost-benefit analysis of applying strict precaution against exposure.  For example, taking a modest estimate of the risk of miscarriage would suggest that overall there is one miscarriage every 12 minutes in the UK as a result of exposure to magnetic fields generally.    

All of the above apparently disparate adverse health outcomes could be explained by the disruption by magnetic fields of the nocturnal production of the hormone melatonin in the pineal gland.  Melatonin is a powerful antioxidant and radical scavenger known to act as a natural anti-cancer agent.  Reduced levels of melatonin are also associated with depression and are also likely to have a bearing on miscarriage.  There is now a body of studies in human populations showing that chronic exposure to magnetic fields as low as 0.2 µT are capable of significant disruption of nocturnal melatonin.  Together with Professor Russell Reiter, one of the world’s foremost authorities on melatonin, I have written a review of the evidence of melatonin disruption as part of the World Health Organisation Meeting on Sensitivity of Children to Electric and Magnetic Fields held in Istanbul last June.  A copy of our peer review paper is enclosed as an appendix.  

In addition to magnetic field effects, we have suggested that corona ion emission from high voltage powerlines increases the chance of inhaled particles of air pollution becoming trapped in the lung and therefore increases the risk of illnesses already known to be linked to air pollution.  For example, we estimate that 200-400 excess cases of lung cancer occur per year in the 2.7 million people living within 400 metres of high voltage powerlines in the UK (for risk assessment see Henshaw 2002).  Furthermore, the report of the NRPB Advisory Group on Corona Ions (2004) agrees that increased lung deposition of inhaled pollutants near powerlines will occur and its own risk estimates, where given, agree with our own.  For example, paragraph 144 of the report, cites the excess risk of premature death from air pollution, enhanced by corona ion effects will be 0.035.  When applied to 2.7 million people, the number of cases per year assuming a 70 year life span and taking account average wind directions will be around 680.    

It should be emphasised that the evidence of adverse health effects associated with EMF exposures from the electricity supply is overwhelming.  Arguments have been put forward that the various reported epidemiological associations do not establish proof that magnetic fields cause increased risk of ill health.  This is prevarication.  The fact is that epidemiology as such never establishes cause and in science we rarely achieve real 100% proof (in the case of smoking for example, it took nearly 40 years for the obvious link with lung cancer to be generally accepted). 

The fact is that the hurdle for accepting that there is a genuine link between magnetic fields and ill health has been set so high, that now that the link has been accepted, we are in the situation where more is known about the adverse health effects of exposure to magnetic fields from the electricity supply than for many other environmental factors.  Specifically, more is known about EMF health effects than about passive smoking, than about viruses purportedly linked to the incidence of childhood leukaemia and about ionising radiation at normal background levels.   If we choose to argue that the reported EMF health effects do not establish cause then we must do so for a whole range of environmental exposures for which it is assumed that there is a causal link and for where precaution is already taken.  

I would throw down a challenge here to anyone who claims that there is not a strong link between EMF and increased risk of adverse health.  I will offer to send them every week for the rest of their lives a good peer reviewed scientific paper in a respected international journal reporting clear evidence of adverse health effects from exposure to power frequency electric and magnetic fields.

A good example of the differential application of precaution for EMF compared with other pollutants would be the case of air pollution.  The report of the UK Expert Panel on Air Quality Standards considers exposure to polycyclic aromatic hydrocarbons or PAHs. In the report, limited epidemiological evidence (much limited compared with that available for EMFs) is presented that exposure to the principal PAH, benzo[]pyrene or BaP, at airborne concentrations of 0.25 µg/m3 (250 ng/m3) leads to increased risk of lung cancer.  Accordingly, the Expert Panel recommend an exposure standard not exceeding 1000 times lower i.e. of 0.25 ng/m3.  In the case of chronic exposure to magnetic fields, pooled analyses of epidemiological studies suggest a doubling of risk above 0.4 µT and yet the International Committee on Non-Ionizing Radiation Protection, ICNIRP, suggested limit for exposure is set 250 times higher at 100 µT.  

However, this disparity between the lack of precaution for EMF on the one hand and established precaution for the pollutants was essentially recognised by the NRPB on 31st March 2004.  The NRPB acknowledged the association with childhood leukaemia at magnetic field levels well below the current ICNIRP limit of 100 µT and advised Ministers to take the issue of precaution seriously.  Accordingly, the Public Health Minister, Melanie Johnson MP, has set up a group: The Stakeholders Advisory Group for EMF (SAGE) which contains a spectrum of bodies representing power companies, national and local Government Departments, scientists and the general public.  The remit of the Group is “to explore precautionary approaches to limit exposure to electric and magnetic fields lower than the levels in the NRPB guidelines” (i.e. below 100 µT).  I am a member of SAGE and the issue of sighting powerlines near existing houses as well as the building of new houses near existing powerlines is one of the issues receiving urgent attention.  

Accordingly, I urge the Scottish Parliament to consider immediate strict precaution against the sighting of powerlines near houses or the converse.  I would remind the Parliament that we are well behind some other countries in this regard:  In 1996, Sweden introduced a 0.2 µT exposure limit for new powerline installations; Swtizerland introduced a similar 1 µT limit in 1999 and three autonomous Italian regions (Toscana, Veneto and Emilia-Romagna)  introduced a similar 0.2 µT limit in 2000.    
Thank you for considering my submission.
Yours sincerely

Professor Denis L Henshaw
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