
 





Summary 

The UK Government has identified up to eight locations for the construction of new 

nuclear power plants by 2025; five of these locations are on the Irish Sea coast. The 

Radiological Protection Institute of Ireland (RPII) was requested by the Minister for the 

Environment, Community and Local Government to undertake an assessment of the 

potential radiological impacts on Ireland from this New Build Programme.  This report 

presents the findings of the potential impacts on Ireland of both the anticipated routine 

radioactive discharges and of a range of postulated nuclear accident scenarios. 

 

The principal findings are: 

 Given the prevailing wind direction in Ireland, radioactive contamination in the air, 

either from routine operation of the proposed nuclear power plants or accidental 

releases, will most often be transported away from Ireland.  

 The routine operation of the proposed nuclear power plants will have no 

measurable radiological impact on Ireland or the Irish marine environment. 

 The severe accident scenarios assessed ranged in their estimated frequency of 

occurrence from 1 in 50,000 to 1 in 33 million per year. The assessment used a 

weather pattern that maximised the transfer of radioactivity to Ireland. For the 

severe accident scenarios assessed, food controls or agricultural protective 

measures would generally be required in Ireland to reduce exposure of the 

population so as to mitigate potential long-term health effects.  In the accident 

scenario with an estimated 1 in 33 million chance of occurring, short-term 

measures such as staying indoors would also be advised as a precautionary 

measure.  In general, the accidents with higher potential impact on Ireland are the 

ones least likely to occur. 

 Regardless of the radiological impact, any accident at the proposed nuclear power 

plants leading to an increase of radioactivity levels in Ireland would have a socio-

economic impact on Ireland. 

 A major accidental release of radioactivity to the Irish Sea would not require any 

food controls or protective actions in Ireland. 

 There is a continuing need for the maintenance of emergency plans in Ireland to 

deal with the consequences of a nuclear accident abroad. 

 

Routine releases 

As these nuclear power plants have not been built yet, it was necessary to make a 

number of assumptions regarding the type of reactors and the number of reactors to be 

developed.  Upper bound assumptions were used in the assessment as to the amount of 

radioactivity that could be released per year during routine operation. 

 

Environmental prediction models, combined with 21 years of historical meteorological 

data to allow for varying weather patterns, were used to calculate the transfer of 

radioactivity to Ireland via the air or sea. Detailed assessments were then carried out to 

determine all the possible ways that people living in Ireland could be exposed to the 

radioactivity.  



 

The resulting radiation doses calculated were 10,000 times lower than the annual 

radiation dose limit for a member of the public. It was therefore concluded that the 

routine discharges from the proposed nuclear power plants will be of no radiological 

significance for people living in Ireland. 

 

Severe accidents 

Five potential accident scenarios were assessed. All involved severe nuclear accident 

scenarios and the corresponding potential radioactive releases to the environment. The 

probabilities of the severe accidents occurring ranged from 1 in 50,000 to 1 in 33 million 

per year.  The data were used to model the impact of each of the five scenarios at a 

reference location on the east coast of Ireland (Dublin) over timescales ranging from 48 

hours to one year after a release. The scenarios and their consequences are summarised 

in the table below. 

 

Apart from the amount of radioactivity released, weather was found to be the most 

significant factor in estimating the impact on Ireland. Ninety per cent of the time, during 

the 48 hours after a potential accident scenario, radioactivity was not transported by 

wind over Dublin.  On those occasions when the wind was blowing the radioactivity 

directly towards Ireland, the predicted levels of radioactive contamination and radiation 

doses to people varied significantly depending on rainfall levels and on the amount of 

radioactivity released in the particular accident scenario. 

 

The potential radiological impact on Ireland was found to be higher for the lower 

probability accidents.  At one end of the scale where the chance of an accident was 1 in 

50,000, the impact on Ireland was predicted to be relatively small.  The radioactivity 

levels would not be high enough to warrant short-term measures in the immediate 

aftermath of the accident, but food controls and/or temporary agricultural protective 

actions would be required for a period of days to weeks following the accident.  

 

On the other end of the scale where the chance of an accident was 1 in 33 million per 

year, the impact on Ireland was predicted to be greatest.  Short-term measures, such as 

sheltering, would be warranted in the immediate aftermath of the accident to reduce 

exposure of the population and so mitigate long-term health effects. Food and 

agricultural produce would be heavily contaminated and food controls and protective 

actions would be required for many years to reduce radiation doses from consumption of 

contaminated food. 

 

The timely introduction of appropriate agricultural management actions and food 

controls would substantially reduce the radiation dose.  While these controls have been 

shown to be very effective in controlling radioactivity levels in foods for sale, and hence 

radiation doses to people, they do have significant socio-economic implications and 

costs. These effects could last for months or years following an accident, depending on 

the severity of the accident. 



 

Discharges to the Irish Sea 

A study of discharges to the Irish Sea found that for a large release of radioactivity 

equivalent in size to that after the Fukushima accident, the resulting radiation dose to 

people in Ireland who eat very large quantities of fish and shellfish, would be less than 

the annual radiation dose limit for the public. Given the cautious assumptions underlying 

the assessment, it is concluded that, beyond enhanced monitoring of the marine 

environment, no protective actions would be required in Ireland.  

Other aspects considered 

Other aspects of the UK’s proposed programme were also reviewed including: the 

process for selecting the sites; plans for fabrication of the nuclear fuel to be used; UK 

arrangements for radioactive and nuclear waste; and other activities associated with the 

proposed nuclear power plants. While there may be radioactive discharges associated 

with some of these activities; they would be less than those associated with the routine 

operation of the nuclear power plants themselves and thus would be of no radiological 

significance to people in Ireland. One issue of note from the review was the fact that, 

although plans are in place for the establishment of a deep geological disposal facility in 

the UK, no suitable final repository for spent nuclear fuel exists as yet. In the absence of 

a final repository being built within the necessary timeframe, the spent fuel from the New 

Build Programme could remain a long-term hazard which will need to be managed onsite 

after the proposed nuclear power plants have ceased operating.  

 

Emergency preparedness 

The findings from this assessment will be used to inform the RPII’s, and Ireland’s, 

emergency planning arrangements for nuclear accidents. The assessment of the 

potential impacts from severe accidents shows clearly that the most appropriate 

protective actions are food controls and agricultural measures, with the additional 

advisory of staying indoors being appropriate in the case of more severe nuclear 

accidents. In none of the accident scenarios studied, including the most severe one, was 

evacuation from the east coast of Ireland found to be an appropriate action to take.  

 



Potential accident scenarios and consequences 

Type of accident 

assessed 

Chance of 

occurrence 

Health impact 

in Ireland 

Other impacts in Ireland 

ST1: Severe 

accident caused 

by loss of external 

power (battery 

backups operate 

safety systems for 

about 4 hours). 

1 in 50,000 

per year   

No observable 

health effects 

No short-term protective actions would be required. 

 

Some food controls (or temporary agricultural 

protective actions) would likely be needed for a 

period of days to weeks.  

 

Additional monitoring of the environment and food 

required in the months following the accident. 

ST2: Severe 

accident caused 

by loss of all 

power (battery 

backups also 

assumed to fail 

therefore, all 

safety systems 

quickly become 

inoperable).  

1 in 500,000 

per year 

No observable 

health effects 

No short-term protective actions would be required. 

 

Some food controls would be needed for a number 

of weeks together with agricultural protective 

actions for a period of months. These measures 

would have high socio-economic costs. 

 

Additional monitoring of the environment and food 

required in the months to years following the 

accident. 

ST3: Severe 

accident caused 

by loss of power 

combined with 

bypass of the 

containment due 

to rupture of a 

steam generator 

tube. 

1 in 2.5 

million per 

year 

No observable 

health effects 

No short-term protective actions would be required. 

 

Some food controls would be needed for a number 

of weeks together with agricultural protective 

actions for a period of months. These measures 

would have high socio-economic costs.  

 

Additional monitoring of the environment and food 

required in the years following the accident. 

ST4: Severe 

accident with loss 

of coolant 

combined with 

bypass of the 

containment. 

1 in 33 

million per 

year 

Long term risk 

of an increase 

in cancer rates 

if the planned 

food controls 

and 

agriculture 

protective 

actions are not 

put in place 

People would be advised to stay indoors as much 

as possible during the passage of the plume (24 to 

48 hours). 

 

Food controls and/or long-term changes in farming 

practices would be required to ensure that long-

term radiation doses from contaminated food 

would not reach levels that could increase cancer 

risks to the population. These measures would 

have high socio-economic costs. 

 

Additional monitoring of the environment and food 

required in the years to decades following the 

accident. 

ST5: accident with 

loss of coolant 

and core 

meltdown but 

largely functioning 

safety filtration 

systems.   

1 in a million No observable 

health effects 

No short-term protective actions would be required. 

 

No food controls or agricultural protective actions 

would be needed. Despite this, perceived 

contamination of food might lead to loss of 

consumer confidence in Irish food products for a 

period. 

 

No additional monitoring would be required beyond 

the immediate period after the accident for health 

protection reasons but could be required to support 

the Irish agri-food industry.  

 

 



 

  



 


