Nuclear power: health impacts

Scientific evidence of climate change is overwhelming (1) therefore tackling climate change is imperative for governments, communities and individuals. 

Nuclear power currently provides around 15% of the UK’s electricity. The government says we need more nuclear power to meet our future energy needs and to tackle climate change. However many scientists point out that nuclear is a poor way to reduce the UK’s CO2 emissions. For example, the government’s own Sustainable Energy Commission says in its report The role of nuclear power in a low carbon economy “even by doubling our existing nuclear capacity, a new nuclear power programme can only contribute an 8% cut in emissions”.(2)

Despite these facts, the Government in November last year, published a list of sites for 10 new nuclear plants, mostly near existing sites.  These are: Sizewell in Suffolk; Hartlepool in Cleveland; Heysham in Lancashire; Sellafield, Braystones and Kirksanton in Cumbria; Wylfa Peninsula in Anglesey; Oldbury in Gloucestershire; Hinkley Point in Somerset, and Bradwell in Essex. 

Many people who live near existing or proposed sites may be worried about the impact of these developments on their health and they may seek advice from health professionals.

What are the threats to health posed by nuclear power?

Nuclear accidents

Major nuclear accidents such as those at Chernobyl in Ukraine in 1986, Three Mile Island in the US in 1979, and Windscale (now Sellafield) in Cumbria in 1957 have increased public fear of nuclear power. 

On 26 April 1986, a reactor at the Chernobyl nuclear power plant exploded, sending radioactive particles – equivalent to the radioactivity from 400 Hiroshima bombs – into the atmosphere. According to the World Health Organisation and the International Atomic Energy Agency (which promotes the use of civil nuclear power), only 56 people died directly as a result of the radiation leaked from Chernobyl and their documents predict a final death toll of be 9,000.  However the UN’s International Agency for Research on Cancer predicts 16,000 deaths.  The independent TORCH report written by Ian Fairlie and David Sumner predicts 30,000 to 60,000 deaths in Europe, see www.chernobylreport.org .

The Russian Academy of Science says there have been 60,000 deaths in Russia so far and 140,000 in Ukraine and Belarus.  The Belarus Academy of Sciences estimates 93,000 deaths so far and 270,000 cancers.  The Ukrainian National Commission for Radiation Protection says there have been 500,000 deaths so far.  The epidemiology study of the survivors of the Hiroshima and Nagasaki atomic bombs in 1945 shows that most cancer and non-cancer diseases only became apparent many years after their exposures.

Fallout 

In the days immediately after the Chernobyl explosion, a plume – one km tall – headed towards north-western Europe. In the first few days of May 1986, there was a downpour of rain in Cumbria which contained caesium-137, iodine-131 and strontium-90.  

It was estimated that 1% of the radiation released from Chernobyl from the reactor fell on the UK. In order to prevent these radionuclides from entering the food chain, the government placed restrictions on 9,000 farms and four million sheep in north Wales, south-west Scotland, northern Ireland and the Lake District.  Today, 355 farms remain contaminated and are still under food restriction orders.

The risk of a nuclear accident, however small, puts nuclear power in a unique category.  The fairly low risk of routine operations must be balanced against the potentially devastating impact of a serious accident. 

How harmful is radiation?

Ionising radiation (including the radiation from the radioactivity emitted from nuclear power plants) can damage the DNA in the nucleus of a cell.  The damaged cell then has a higher chance of becoming cancerous. Environmental regulations recommend a person’s annual dose to remain in line with background radiation, around 2.5 mSv a year.  The scientific consensus is that the relationship between radiation dose and its damage is linear without a threshold. This linear no threshold (LNT) theory is used by all the world’s radiation authorities — UN Scientific Committee on the Effects of Atomic Radiation, International Commission on Radiological Protection, UK Health Protection Agency, US Biological Effects of Ionizing Radiation - to estimate risks at low doses. It presumes that risks decline proportionately as you lower the dose all the way down to zero, and that the only dose with no effect is zero mSv. In other words, under LNT there is no safe dose of radiation: no matter how low it is, a small risk remains.
Radioactive Leaks

In June 2009, the Observer reported a catalogue of atomic leaks at Britain’s nuclear power plants. A report by the government's chief nuclear inspector revealed more than 1,750 leaks, breakdowns or other ‘events’ over the past seven years. 

According to the report, between 2001 and 2008 there were 1,767 safety incidents across Britain's nuclear plants.  About half were judged by inspectors to be serious enough ‘to have had the potential to challenge a nuclear safety system’. They occurred ‘across all areas of existing nuclear plant. Here are some examples:

· A radioactive leak continued for 14 years at the Bradwell nuclear power plant in Essex. Liquid radioactive waste leaked into the ground from a sump between 1990 until its discovery in 2004.

· In 2005, the Thorp reprocessing plant at Sellafield was closed after the discovery of a leak of 20 tonnes of radioactive material.  The leak had gone unnoticed for nine months. 

· Sellafield was fined £2m in 2006 after 80,000 tonnes of acid contaminated with 20 tonnes of uranium and 160kg of plutonium escaped from a broken pipe. 

· In an accident at Sizewell A in Suffolk in January 2007, cooling water leaked from a pond containing highly radioactive spent fuel. 

· In May 2007 a manhole at Dounreay in northern Scotland was found to be contaminated with plutonium. 

· At Sellafield in September 2008, a fault was found with a trap door meant to provide protection from highly radioactive waste.

In 2009, the Nuclear Installations Inspectorate (NII), said the possibility of a serious accident at Sellafield in Cumbria, is still ‘far too high’.

Proponents of nuclear power say that the technology is safer than ever, but there is no guarantee that leaks such as those described above could not occur in future.

Leukaemia clusters

In the 1980s a cluster of childhood leukaemias was identified near the Sellafield nuclear power plant (previously Windscale), Burghfield and Dounreay.  The Committee on Medical Aspects of Radiation in the Environment, which is responsible for advising the government, concluded that the explanation was unlikely to be radiation. 

In 2009, researchers the Medical University of South Carolina carried out a meta-analysis of 17 research papers covering 136 nuclear sites in the UK, Canada, France, the US, Germany, Japan and Spain.  The incidence of leukaemia in 0-9 year-olds near the sites was up 14 to 21 per cent, while death rates were up 5-24 per cent, depending on their proximity to nuclear facilities. (European Journal of Cancer Care, vol 16, p 355). 
A German study then found 14 cases of leukaemia compared to an expected four cases between 1990 and 2005 in children within five kms of the Krummel nuclear plant near Hamburg (Environmental Health Perspectives, vol 115, p 941). 

This in turn was followed by the KiKK studies in the International Journal of Cancer, (vol 122, p 721) and the European Journal of Cancer (vol 44, p 275).  The findings were a 60 per cent increase in solid cancers and a 117 per cent increase in leukaemia among children near all 16 German nuclear facilities between 1980 and 2003.  Those contracting cancer lived closer to the plants. Children under five years old living within five km of the plants were more than twice as likely to contract leukaemia as those further away. 

Nuclear waste

No safe solution has yet been devised for storing nuclear waste. Nuclear waste has inter-generational impacts, as it remains radioactive for tens of thousands of years, some for hundreds of thousands of years.  Climate change, natural disasters and wars could all affect the long-term management of radioactive waste. Burying nuclear waste deep in the ground has often been opposed by local people who have legitimate fears about the impact on future generations. 

Reprocessing spent fuel into plutonium and uranium creates the risk that the plutonium could get into the hands of terrorists.  Also, the majority of nuclear discharges into the Irish Sea the Atlantic Ocean, and the North Sea are from reprocessing plants, and are a major source of sea pollution. 

Uranium mining

Most uranium mining takes place in Australia, Canada and Kazakhstan. There have been major concerns about health issues around uranium mining, in particular regarding surface and ground-water pollution and aquifer pollution. Traditional landowners have been unable to protect their land and there has been insufficient environmental regulation. 

The UK has justified its planned expansion of nuclear power partly on the basis that it provides low-emission energy. However, the energy used in drilling, blasting, excavating, separating and transporting the uranium to Britain are not taken into account.

Terrorist attack

According to the Office for Civil Nuclear Security, five security breaches occurred at Britain’s nuclear power plants in 2008.  However the government has refused to disclose details of these incidents. 

Nuclear reactors must be resilient to aircraft strikes, instrument failure and natural hazards such as floods, fires, hurricanes and earthquakes. Shipments of spent fuel for reprocessing are vulnerable to attack and reactor grade fuel could be used to make a dirty bomb.  

In November 2009, it was reported that the Health and Safety Executive was unable to complete a review of the Westinghouse AP1000 reactor (under consideration for the UK) due to doubts over the plant’s ability to withstand environmental hazards and potential terrorist attacks. (2) 

Proliferation

Plutonium, essential for making a nuclear weapon, is a by-product of spent nuclear fuel, so nuclear power increases the risk of proliferation of nuclear weapons.

The Sustainable Development Commission in its report ‘The Role of Nuclear Power in a Low Carbon Economy’, reaffirmed its opposition to nuclear power, partly on the grounds of the risk of nuclear proliferation.  It stated ‘If nuclear power is part of the UK’s chosen solution to climate change, then it would be considered a suitable solution for all countries’.  It added ‘The widespread adoption of nuclear power would greatly increase the chances of nuclear proliferation, both through the efforts of nation states and possibly terrorist organisations’.  See: http://www.sd-commission.org.uk/publications.php?id=344
The widespread use of nuclear power by the UK would remove our ability, morally and legally, to deny the technology to others, who may in some cases have less stringent safety measures. 

Conclusion

Instead of unsafe nuclear power, a combination of renewable energy technologies - safe, proven and effective, along with energy efficiency measures, would be the best way to tackle climate change. As the Sustainable Development Commission states “There is more than enough renewable resource in the UK to provide a diverse, low carbon electricity supply”. (3) Indeed the UK has by far the largest potential for renewable energy in Europe. The health impacts of renewable energy sources are extremely low and are negligible in comparison with those from nuclear facilities.
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