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Background Information

One of the main arguments from anti-nuclear groups in the UK is that is nuclear power generation were to be implemented on a large scale in this country, it would detrimental as there is currently no “secure, risk free way to store nuclear waste”(Greenpeace). However, countries such as France who have 75% of their electricity supply met by nuclear power (World Nuclear Association) without any national form of waste disposal, and so the possibility of putting nuclear online in the UK still stands without a means of waste storage/disposal. 
Overall it is highly likely that at some point in the future, the UK will generate a substantial amount of its total electricity by nuclear power, especially as our current sources are set to run out soon, such as oil in 12 years time (comms. Kendall A) and renewable technologies are not advanced enough to generate a base load of power for the country. This inevitably means that in the future, there is highly likely be an issue of where and how we dispose of nuclear waste. This has been an issue since the 1956 when nuclear first went online in at Sellafield, UK and has been an issue that has never really been settled. Most importantly it is an issue only just starting to be brought back to the forefront of the public’s attention. 
NIREX in 1984 declared that there were few too suitable sites in the UK which is untrue, and when the first site plans were announced no details were ever published (Openshaw et al. 1989). It was assumed that high on the public agenda for such siting would have been the risk of cancer and background radiation. However, if this was the issue, rather than educating the public to how radioactive waste sites would be made safe, public opinion was left out of plans completely (Openshaw et al. 1989). 
Looking at literature more recently, it seems that public participatory GIS (PPGIS) is seldom used in all aspects of environmental management. Although increasing in use in the last 5-10 years, there has been little large-scale or cross-comparative research into the use of PPGIS (Sieber 2006). Surely if in cases such as the disposal of radwaste would largely affect the general public, then public opinion should be high part of planning management of radwaste disposal in the future.  Literature suggests that the use of public opinion in previous planning of siting radioactive waste is ruled out due to nimbyism (Openshaw et al. 1989), but is this the case or do the public really have a right to involved in managing the environment they live in? It is also interesting to see whether the public is given the right information to make a viable opinion in the first place or whether this is a large reason as to why public opinion is seldom used in environmental management. 
Hypothesis/Question
To what extent should public opinion be used to influence nuclear waste location in England and Wales?

Widespread public participation has been a part of the UK planning process since 1969 (Kingston et al. 2000). In the past, the only chance the public has been able to voice its opinion is in meetings (Kingston et al 2000). This puts restrictions on the people that voice there opinion, i.e. those who can make it, those who have a strong opinion etc and so public opinion tended to be strongly for or against environmental management. This may have been a large reason for public opinion being seldom used in environmental management, and when it is used, only to a small extent. 

Now due to the development of the internet and geovisualisation, it is much easier for anyone to both have an opinion and give their opinion on any environmental management local, regional or national. Software such as CommunityViz has been created (an extension of ArcGIS) especially for visual aid in local planning meetings, and although is increasingly being used, public opinion is still not at the forefront of environmental management and planning. Therefore, I would deduce that if it is not the accessibility of collecting public opinions on the matter, public opinion must not be widely used based on it a constantly conflicting idea to those that are behind such projects. 

However, despite its improved accessibility, the question of whether public opinion should be used is my main question. If public opinion is conflicting to those involved in the final decision making process, do these parties see the public opinions on such matters ‘wrong’ due to bias such as nimbyism (Not In My Back Yard) or simply because they have opinions that are not suitable, for example based on lack of knowledge or intelligence on the matter?
Furthermore, if public opinions are suitable and therefore not conflicting, is public opinion not widely used due to experiences in the past, or to reduce spending or purely due to ignorance? Will there ever be any way that it is possible to implement public opinions fully into environmental planning and management?
The Study System

For my study system I would be looking to collect public opinions on where they believe a nuclear waste disposal plant should be built in the UK, from 100 people. By looking at the whole of the UK it is possible to see what proportion of people choose what distance from their home address to their desired site for radioactive waste, ultimately aiming to see if distance from their home is a large factor in their decision of opinion. 
Sample will be of students age 16-25, this may eliminate some of the bias of their chosen disposal distance from their home as they are unlikely to have the additional worry issues of having radioactive waste near their house for example the impacts it may have on their children’s health. However they still may choose to site it a distance from their address due to nimbyism. Using a sample of students will be of additional help to the study, as the issue of radioactive waste is likely to affect them during their lifetimes and are more likely to base their findings on scientific knowledge rather than personal feelings related the historical problems of radioactivity. 
Design & Methodology

The method will be undertaken preliminarily with 20 people and then tweaks will be made to the methodology based on findings. Results will then be collected from 50 students at universities in the cities of Canterbury, Norwich, Swansea, Birmingham, Liverpool and York in order to get public opinions from a variation of locations in England and Wales.
A questionnaire will be created for all the information to be recorded for later analysis. Each person in the study will firstly input their sex, age and postcode. The postcode is essential for testing the hypothesis of whether public opinion is viable in environmental management, as it can be used to see if public opinion is based on keeping radioactive waste in a far away location as possible to their current address, or if this correlation is not present in the data. 
The person will then be asked to locate where they believe nuclear waste should be sited on a laminated base map of England and Wales. This map will have a grid over the top so that the grid square of the chosen location will be recorded in the questionnaire. 
The person will then be told basic information about radwaste and disposal of radwaste in the UK, so that it is ensured each member of the study sample has the knowledge of radwaste but the results can show whether their decisions are based upon this or not. This basic information will inform the person that this study is only about low and intermediate level waste. After this the person will be asked again to locate where they believe to be a suitable for siting the disposal of low and intermediate radioactive waste in England and Wales on the same laminated map with the overlain grid, and the location recorded on the questionnaire. The map will be wiped before asking the person to choose a location for the second time, so that the first decision has less affect the second. Once the second location has been recorded the map will be wiped again. 
Then, information on each of the following the variables and their relationship with low and intermediate nuclear waste disposal will be given in turn: geology, population, transport and conservation sites. After giving the information, the person will be asked to site their chosen location for nuclear waste a map of England and Wales showing the geology, with a grid overlain like the previous map and the result recorded. This will be done in the same way with 3 different maps for population, transport and conservation sites. 
Finally, once the information on all four variables and their relationship with the siting of low and intermediate level wastes in England and Wales has been given to the person and their opinion recorded, they will then be asked to record where they believe is the most suitable site for such nuclear waste disposal again using the first base map of England and Wales. The final result will also be recorded in the questionnaire. 
Data Summaries and Analysis

Calculations will be done to find the distance from each chosen location site to the home address for each person, for all three base maps. Statistical test will be done on this information to see if there is skew towards a large or small distance between the location siting and home address. By doing this for each location chosen, I will be able to see if given progressive knowledge about nuclear waste throughout the questionnaire makes the public choose distances that are smaller or larger between the waste siting and home address. 
The locations will also be put into categories to show whether they are appropriate areas for siting radioactive waste or not, then presented in a pie chart. Overall this will show that if a higher proportion of sites are suitable then maybe public opinion should be used, and similarly if a higher proportion of sites are unsuitable then this can be used with the distance data as evidence that public opinion should not be used in environmental management.  
Lastly each the distance from points and home addresses at each of the 4 variables will be measured and also the suitability of the sitings. Statistical tests such as the one way analysis of variance will test whether the distances from each data set are more different than we would expect to occur by chance. If they are more different, we can assume this to be a range of distances covered and deduce that public opinion is based on the knowledge that is given to them as optimum locations should be different according to each variable. If they are not that different and appear to all be large distances from the home address, we can assume that public opinion is largely based on nimbyism. 
Relevance

This work should be able to provide an insight as to whether it is worth the environmental management sector using public opinion is suitable for use in decision making. If the project shows that public opinion should not be used in such cases, it may provide evidence for further investigations to be carried out in order to find out the reasons why not and whether these can be corrected so that public opinion may in the distance future be used. 
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