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Abstract  

The impact of future climate change on landfill facilities across England is unavoidable 

(AEA, 2012), however, it is seldom assessed or accounted for in national risk 

assessments (Bebb and Kersey, 2003). The predicted increases in temperature and 

flooding set to hit England (Murphy et al., 2009) will lead to increased leachate and 

methane production, desiccation of landfill caps and a decrease in slope stability. This 

study attempts to provide a national assessment of the impact of future increases in 

temperature and flood risk on two landfill variables under a High Emissions Scenario 

(HES) and a Medium Emissions Scenario (MES). Hot spot mapping has found that landfill 

facilities in the South of England are at most ‘risk’ of future climate change and therefore 

future waste disposal to those sites should be avoided. Whereas the most ‘suitable’ sites 

for future disposal of waste are located in the North of England. This study has found that 

previous forecasts of landfill lifespans have been underestimated, highlighting the 

uncertainty associated with landfill sustainability. Nevertheless, it has been determined 

that issues surrounding impacts on landfill sites and their sustainability are multifaceted, 

further emphasising the need for impact assessments and mitigation recommendations. 

 

 

 

 

Abbreviations 

HES: High Emissions Scenario.  

MES: Medium Emissions Scenario. 

FZ3: Flood Zone 3, defined as a 0.5% annual probability of coastal flood risk or a 1% 

annual probability of fluvial flood risk if there is no flood defence infrastructure in place. 

 

Key Terms  

Most ‘Risk’: Landfill facilities located in a FZ3 and highest temperature change. 

Most ‘Suitable’: Landfill facilities located outside a FZ3 and lowest temperature change. 

Least ‘Risk’: Landfill facilities located in a FZ3 and lowest temperature change. 

Least ‘Suitable’: Landfill facilities located outside a FZ3 and highest temperature change. 
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Chapter 1: Introduction 

 

Landfilling has been and arguably still is one of the most dominant forms of waste 

disposal in England (Read et al., 1997), with 44 million tonnes of waste sent to landfills in 

2016 (Environment Agency, 2017). However, this process of depositing waste into or onto 

the land is now becoming a less desirable waste management technique, with recycling 

rates increasing by 45.2% in 2016 (DEFRA, 2019). Despite this shift in how our waste is 

dealt with, landfill sites are set to be compromised by the future climate change predicted 

to impact England. Increases in temperatures, precipitation and flooding can lead to 

detrimental effects on landfill infrastructure and the overall integrity of the site 

(Sinnathamby et al., 2014). Specifically, desiccation of landfill capping is a serious 

implication of the projected increase in wetter winters and drier summers predicted in 

future climate change scenarios. From this, it is evident that landfill facilities will not be 

immune to the impact of future environmental change (AEA, 2012). These impending 

climatic impacts, along with waste production increasing yearly (DEFRA, 2019) and ever-

changing waste policies, it is apparent that there is a need for a responsible and 

environmentally friendly acceptable waste management system (Petts, 1994). However, 

trying to achieve such systems is a complex task due to the array of stakeholders involved 

within the waste management industry (Joseph, 2006). This is complexity is heightened 

when political factors such as Brexit are examined (Solletty, 2017). Therefore, this 

highlights how it is vital not only to understand these future climatic impacts but to also be 

able to assess the impact imposed on landfill sites in England, to ascertain the 

sustainability of such practices and what mitigation efforts should be implemented.  

 

1.1. This Study  

 

This study seeks to assess the future impact two climate change variables could 

potentially impose on landfill sites located in England (mean temperature change and 

flooding). Currently, there is little consensus within the literature on what this impact could 

entail, and indeed the magnitude, indicating a gap within the literature which is imperative 

to fill. Government risk assessment reports need to recognise the risk climate change can 

impose on landfill sites within England. Reports such as the Climate Change Risk 

Assessment 2017 (HM Government, 2017), convey the message that climate change 

affects all aspects of society, however, there is no mention of the impact on England’s 

waste management infrastructure. There has been traction to this issue however, with 

research investigating the impact of coastal erosion on historic landfill sites in England 

(Brand et al., 2017). This has revealed that there are numerous landfill sites that are 



Liberty Good Dissertation BSc 4279985 

10 
 

located in low-lying estuary zones and flood risk areas. The same level of investigation is 

not applicable to the climate change impacts on the remaining capacity of landfill sites in 

England.  In order to adequately quantify this future impact, investigations into past trends 

of waste production, population change, and current landfill capacity will be completed to 

assess the sustainability of landfilling.  

 

Therefore, this study aims to not only concur with but also strengthen current research 

into the impact of climate change on landfill sites. This study also intends to provide 

stakeholders of the waste management industry with the knowledge required to increase 

climate resilience and sustainability of landfill facilities in England. This will be completed 

by combining multiple climate change impacts to produce hotspot maps of landfill facilities 

of greatest concern. This will, therefore, allow for the identification of landfill sites that are 

at ‘risk’ of future climate change, against those which are deemed ‘suitable’ for future 

disposal of waste at a national scale (Hall et al., 2005). In turn, this will highlight whether 

landfilling is a suitable option for England’s future waste management system.  

 

1.1.1.  Research Questions  

 

1.    With increasing flood risk from rivers, what impact will this have on landfill sites in 

England?  

 

2.    What impact will Future Temperature Change have on Landfill sites in England? 

 

3.    Are there landfill sites which will be more acutely affected by future climate change 

than other sites across England?  

 

4.    Will landfilling be a sustainable waste management approach for England?  

 

1.1.2. Objectives  

 

I.    Water modelled flood risks maps from data.gov will be used to quantify the number 

and amount of remaining landfill capacity that intersects a FZ3 area.  

 

II.    To use projections from UKCP09 to quantify the number and amount of remaining 

capacity of landfill sites that will be impacted by future temperature increase by the 2040s 

under two emission scenarios.  
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III.    To produce ‘risk’ and ‘suitability’ hotspot maps of landfill sites, allowing for 

assessment at a national scale under two emission scenarios.   

 

IV.    Analyse the trends between remaining landfill capacity and population trends to 

assess the sustainability of landfill sites in the future.  
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Chapter 2: Literature Review  

 

2.1. Landfilling in England 

 

Landfilling is the process whereby waste is deposited into or onto the land (DEFRA, 

2010), acting as a dominant form of waste management worldwide. Landfills are 

predominantly constructed from the void of old quarry workings (Williams, 1998), and in 

some cases used as part of land reclamation schemes. Prior to more stringent 

regulations, sites were not required to have the proper infrastructure in place to limit the 

environmental risk waste deposited into a landfill facility imposed on the surrounding 

environment. However, The Landfill Directive (DEFRA, 2010) has made it a requirement 

for modern landfill sites to have such prevention infrastructure. This has meant that most 

modern landfill cells are lined with materials to prevent leachate from percolating through 

the ground (Veolia UK, 2019). However, some sites do not require such vigorous 

contamination prevention efforts. Modern landfill sites which only accept inert waste, i.e. 

waste that poses little threat to the environment, can rely on natural soils to attenuate the 

contaminants in the leachate before entering the groundwater (Bagchi, 1994). This, 

therefore, highlights two types of landfills; the multiple lined contaminant landfill and the 

natural attenuation type (Daniel, 1987) 

 

The modern landfilling systems employed today were developed from earlier, rather 

simplistic forms of waste collection. The passing of laws has aided the development of the 

modern form of waste management used today, with the first law set out in 1875. The 

Public Health Act (1875) established by law that a weekly collection of domestic waste by 

Local Authorities should take place (Public Health Act, 1875). Since then, a plethora of 

laws and legislation have brought about an array of drastic changes to the waste 

management scheme applied to England. These include; The Public Health Act (1936), 

Town and Country Planning Act (1947) and Control of Pollution Act (1974) whereby the 

provision of developing new disposal sites was given to local authorities. Nevertheless, 

laws are now being implemented to make landfilling a less viable form of waste disposal, 

e.g. Environmental Protection Act (1990) and the landfill tax. In the past 20 years this 

historic way in which we manage waste (landfilling) has seen a dramatic change 

(Department for Environment Food and Affairs, 2013); the most prominent of those being 

a reduction in waste sent to landfill sites because of recycling (Figure 2.1). 
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Figure 2.1: A line graph indicating the trend in landfill inputs for England from 2000 to 

2016.  

 

Recycling is now seen as the more attractive waste management option, with rates 

increasing to 45.2% in 2016 (DEFRA, 2018). However, this shift towards an increased 

drive for recycling waste, along with many other changes to the waste industry, is a 

product of EU legislation. Since 2000, EU waste laws have transformed waste policies in 

England (Environmental Law.org.uk, 2019), which have largely led to the development of 

current policies for waste in England today.  These external policies have resulted in 

numerous changes to England’s waste infrastructure which have been summarised in 

Figure 2.2 (Johnson, 2019).  

 

The main theory that has been adopted into England’s waste management system is the 

idea of a waste hierarchy (Figure 2.3). This EU concept is centred around ranking waste 

management options in regard to what has the least detrimental impact on the 

environment (DEFRA, 2011). This means priority is given to prevention, reuse, and 

recycling over disposal to landfilling with this prioritisation being considered during the 

making of any waste policy in England. Consequently, this led to laws being passed which 

would divert waste from landfills and therefore, the increase in recycling which has been 

apparent in recent years (Figure 2.1).  
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Figure 2.2: A diagram to highlight the multiple components of waste policy in England.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.3: Waste Hierarchy diagram (Adapted from DEFRA, 2011). 
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Yet, issues have arisen from the integration of these EU theories into home policy. Issues 

such as changing the definition of waste and using tonnage-based targets have caused 

discontent in the waste management industry. However, with respect to the recent political 

decision of Brexit, issues regarding EU based waste framework could continue to arise. 

One of the reasons why there may be issues surrounding the waste management industry 

once Brexit commences is simply because it is difficult to predict what the outcome may 

actually be (CIWM, 2017). This unpredictability holds true with many other aspects of our 

society which has been impacted by EU legislation; for example, migration. One of the key 

disputes within waste management is whether or not Brexit will have a detrimental impact 

on exports of waste to EU countries. Whilst some stakeholders fear that Brexit could 

reduce the amount of recycled waste sent to EU for fuel combustion, others believe there 

will be business as usual due to the legal framework outlined by the Organization for 

Economic Cooperation and Development even if the EU decides to increase import tariffs 

(Solletty, 2017). Nevertheless, with the UK being the EU’s top waste exporter whatever 

the outcome may be its impact will not go unnoticed; with either more waste being sent to 

landfills to cope with the lack of domestic waste to energy infrastructure or accepting the 

increased export tariffs.  

 

However, despite over half UK of environmental law being derived by the EU, 66-75% of 

that law should be easily transferable into national law (CIWM, 2017). Moreover, Brexit 

would allow for the nation to omit those laws and regulations which caused implications 

for the waste sector in the past, for example, weight-based recycling targets. An 

investigation by Suez found that when recycled materials were categorised on different 

metrics, the order in which materials were ranked in differed (Figure 2.4). This, therefore, 

highlights how if there is a change in how recycling targets are measured after Brexit, it 

can lead to different materials contributing to larger proportions of reduction targets.  
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Figure 2.4: A diagram to highlight how different metric systems can alter the ranking of 

recycled waste (CIWM, 2017).  

 

 

2.2. Future Climate Change in England  

 

Predictions show that higher temperatures and increases in precipitation and flooding 

(Wilby et al., 2008) are set to have some of the most noticeable impacts across England. 

These predictions concur with observable trends recorded in recent years; temperatures 

have increased by 1C since pre-industrial periods and summers are on average 17% 

wetter than the 1981-2010 average (Kendon et al., 2017). Not only do these predictions 

conform to observable trends, but they also concur with global observed and predicted 

trends. For example, on a global scale, temperatures have increased by 1C from the pre-

industrial baseline (IPCC, 2018). Although, these impacts are not concurrent across the 

nation with current evidence showing some areas have been affected more acutely than 

others. Moreover, climate impacts are hugely driven by seasonality; in spring the South of 
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England experiences greater mean temperature anomalies whereas in the winter this area 

experiences lower mean temperature anomalies (Kendon et al., 2018).  

 

Climate modelling is an essential method used to predict what the climate will look like in 

the future. There is a wide range of models that have been developed to suit different 

purposes, however, all can be defined as simplifications of highly complex real-world 

processes (Mulligan and Wainwright, 2013). Regional climate models (RCM) are used to 

predict future climate change for a limited geographical area at a higher resolution, e.g. 

the UK and the HadRM3 regional climate model (Met Office, 2017). The clear aim of 

UKCP09 (the user interface for HadRM3) is to “provide projections of climate change for 

the UK, giving greater spatial and temporal detail, and more information on uncertainty, 

than previous UK climate scenarios” (Murphy et al., 2009). Data sources, such as 

UKCP09, are vital to the scientific community as they can be used to make mitigation 

recommendations based upon those projections of climate change and the subsequent 

impacts.  

2.3. Climate Change Impacts on Landfill Sites  

As previously discussed, climate change projections indicate that England is set to face a 

variety of climatic impacts in the near future (Kendon et al., 2017). It has been identified 

that both landfill site and climate change processes operate on decadal timescales (Karoly 

and Stott, 2006). This, therefore, emphasises the need for a consideration of climate 

change impacts on landfill sites (AEA, 2012), especially when these impacts can last for 

centuries (Cossue et al., 2003). Nevertheless, despite an array of publications being 

produced which outline the potential risk that future climate change can impose on all 

aspects of our society (Brand et al., 2017), the impact on landfill facilities are seldom 

studied or assessed (Bebb and Kersey, 2003). For example, the Governments Risk 

Assessment (HM Government, 2017) fails to outline the impact future climate change 

could have on landfill sites. Even when there is mention of this impact it is by no means 

comprehensive, with the impact being outlined in summary tables (ACS, 2016).  

The Committee on Climate Change reports that a total of 105 active landfill sites are at 

risk of a 1:75 annual flood from rivers (ACS, 2016). Bebb and Kersey (2003) identified that 

an increased risk of flooding would lead to the inundation of landfill facilities, which in turn 

would increase the production of landfill leachate in winter months (Brand, 2017). 

Leachate is produced from water percolating through the landfill system to the degrading 

inert waste (Justin and Zupančič, 2009). The production of leachate is extremely toxic 

(Adhikari et al., 2014), posing a detrimental effect on the environment which can lead to 
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eutrophication and pollution of groundwater stores (Bulc, 2006). Another effect of the 

inundation of landfill facilities from flood waters is that the stability of landfill slopes is 

compromised (Bebb and Kersey, 2003). Furthermore, fluvial flooding can ultimately affect 

access to the facility and so compromising the use of the site (AEA, 2012). 

However, there are other climatic changes that can impact England’s waste management. 

Seasonal variations in temperatures are also known to have significant effects on multiple 

components of the landfill infrastructure (Campanella and Mitchell, 1968). Understanding 

of how increases in mean air temperature interact with landfill infrastructure, as a result of 

climate change, is limited. Although, studies have found that landfill liner temperatures 

follow the same trends as seasonal air temperatures (Hoor et al., 2008), with this 

association weakening with movement away from the surface and edges of the landfill cell 

(Yesiller and Hanson, 2003). Yesiller and Hanson (2003) found that the relationship 

between seasonal air temperatures and temperatures of waste were strongest in the first 

8m of the landfill cell; i.e. the fluctuations in waste temperatures mimic that of seasonal air 

temperatures. From this one can infer that as air temperatures increase due to climate 

change, so would waste temperatures which would lead to greater production of landfill 

gas and leachate (AEA, 2012). This is because the biodegradation processes would be 

more intense (Baziene et al., 2013) and consequently leading to an increase in the 

quantity of landfill gas formed (Rigo and Cazzuffi, 1991). Nevertheless, the biodegradation 

process is far more complex with an array of other components (Complex climate 

interactions, waste composition etc) impacting the rate of landfill gas production (Bebb 

and Kersey, 2003).  

As a consequence, of these two climate impacts (flood and temperature increase) this will 

lead to more extreme dry-wet seasons which promote desiccation in the capping of landfill 

sites (Othman et al., 1994). Desiccation is the process whereby moisture is removed from 

a material drying it out and making it prone to cracking. This is particularly detrimental for 

landfills capped with clay as cracks in the sediment can lead to the integrity of the capping 

to be compromised; potentially leading to the release of methane and so contributing to 

climate change (Montzka et al., 2011). Cracking of barrier systems in the UK has been a 

concern, with this issue increasing with the impact of future climate change (Li et al., 

2016).  
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2.4. Sustainability of Landfilling  

 

A society which is annually producing increasing volumes of waste, demands a 

sustainable way of managing that waste (Garrod and Willis, 1998). It has become a habit 

for landfilling to act as an easy solution to our waste management issues due to its low 

economic costs and well-established framework in England (Allen, 2001). However, 

despite the relative success of landfilling in the past (Allen et al., 1997), government 

initiatives and a national push for increased rates of recycling have made it almost 

impossible for its expansion (Abedinzadeh et al., 2013). Whilst it is clear there are 

inevitable environmental issues concerned with the operation of landfills; for example, 

leachate production (El-Fadel et al., 1997), replacement options are not well established 

or economically viable in England (Read et al., 1997). For example, incineration of waste 

for energy is a well-established practice in France where energy recovery from 

incineration has increased by 30% from 2004-2012 (ADEME, 2015). In England however, 

this practice is very much in its infancy with only recent increases in incineration facilities. 

It is clear that landfill sites have served an invaluable purpose in how society deals with 

waste, however how much longer can they provide this service? Past studies have 

alluded to the fact that by 2010 regions in England will be showing landfill capacity 

shortages (Read et al., 1997). Figure 2.5 emphasises how there is a disparity between 

different regions when assessing timescales of landfill shortages, with this issue currently 

being felt in the South East. Yet, determining whether these shortages are a result of 

unsustainable management or due to legislation aiming for a reduction in waste sent to 

landfill is uncertain (Allen, 2001). This, therefore, emphasises the need for a 

reassessment of the sustainability of landfilling, in line with the predicted climatic impacts 

within England.  
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Figure 2.5: A map to highlight different landfill lifespan predictions for different regions of 

the UK (Read et al., 1997).  
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3. Methodology  

 

The process undertaken to ensure that the Research Questions set out in Chapter One 

were answered has been summarised in a workflow diagram (Figure 3.3).   

 

3.1. Data collection  

 

UKCP09 data  

Future temperature change data has been collected for England by using the UKCP09 

user interface (Met Office, 2018). For the purpose of this study, the climate variable 

‘Change in mean temperature (C)’ was collected for both Medium (A1B Storyline) and 

High (A1F1 Storyline) Emission Scenarios (MES and HES). It was decided that data 

would not be collected for Low Scenario as globally there has already been warming of 

1C since pre-industrial levels (IPCC, 2018), making this scenarios temperature change 

prediction unviable. Annual averages of data for future mean temperature was collected 

for the 2020s, 2030s, and 2040s, as the average life expectancy for active landfill sites is 

estimated to be from 30 to 50 years (MacGregor, 2017). Data for the entire UK was 

downloaded and outputted in map format at a given probability level of 90%. The data 

was then saved as a shapefile for use in ArcMap. The spatial resolution of the maps from 

UKCP09 is a 25km grid over which the climate variables are averaged over.  

 

FZ3 area Shapefile (Environment Agency, 2016a) 

Future flood risk data was collected from the data.gov.uk website under an Open 

Government License as a GIS Layer. The layer shows the outline of the predicted flood 

extent for 2 types of flooding; a 0.5% annual probability of coastal flood risk as well as a 

1% annual probability of fluvial flood risk if the site is not adequately defended 

(Environment Agency, 2018).  This data set was selected for quantifying those landfill 

sites and remaining capacity which fell into a flood zone area as its use has been noted in 

previous studies (Brand et al., 2017).  

 

Authorised Landfill Sites Shapefile Data (Environment Agency, 2016b) 

This data set was sourced from data.gov.uk website under the Conditional License as a 

polygon dataset. The data set illustrates the boundaries of the permitted landfill sites in 

England. From the first download of this dataset, it has since been updated (18/01/2019). 

The data set was termed “Landfill Sites” and allows for the quantification of landfill sites in 

areas of greatest temperature increase and areas of flood risk.  
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Remaining Landfill Capacity Excel File (Environment Agency, 2018) 

Remaining landfill capacity data was collected from the Environment Agency. This dataset 

provides the remaining capacity in cubic meters for each active site at the end of 2017. 

The purpose of this data set is to provide the quantity of remaining landfill capacity that 

would be located in high-risk areas of future climate change. This would, therefore, give a 

more meaningful understanding of the impact future climate change could have on 

England’s waste management system, rather than simply being the number of facilities 

that past studies have conducted (Brand et al., 2017; ACS, 2016).  

 

Great Britain Shapefile (European Environment Agency, 2018).  

This shapefile was collected in order to clip the UCKP09 Future Temperature Change 

data to the outline of England; the foci of this study. Region outlines were included to 

allow for statistical analysis to be conducted to identify significant differences between 

regional and national remaining capacities exposed to multiple future climate change 

impacts. Originally, the shapefile included Scotland and Wales, however, these have been 

removed as this study has focussed on the impact of future climate change on England 

only (Figure 3.1).  
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3.2. Data Manipulation  

 

UKCP09 data 

All datasets were assigned the same spatial reference system (British National Grid). 

Initial manipulation was conducted by removing the cells which contained no data i.e. a 

value of -9999. This was completed by conducting a query of ‘Select By Attribute which 

left cells containing data for the change in mean temperature. Although, this meant that 

there were locations, particularly around the coastline, which had no climate data. This led 

to 47 landfill sites that were not accounted for when quantifying the number of facilities at 

risk of increasing temperatures, meaning a total of 1626 sites would be included in this 

Figure 3.1: Figure to show the study area with the removal of Scotland and Wales (Grey 

Areas. (European Environment Agency, 2018)  

Not to Scale  
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assessment. A list of these landfill sites not included in temperature risk assessment is 

located in Appendix A. 

 

Using the clipping tool in ArcMap, the UKCP09 layer for change in mean temperature was 

clipped to the outline of England (Figure 3.1). Next, the data was manipulated to give a 

visual representation of the data contained within the cells, i.e. colours were assigned to a 

different value of temperature change; red to denote a greater increase in temperature 

whilst lighter colours denote smaller increases in temperature. It was important that the 

use of colour in producing the map outputs conformed to what the audience associates 

those colours with, as this can affect the users understanding and overall impact of the 

map (Heywood et al., 2011). This process was completed for the 3 time periods (20s, 30s, 

and 40s) for both emission scenarios (MES and HES). Dataset reliability has been 

confirmed by ensuring the visible trends produced in the temperature maps show 

similarities to written trends in climate summary reports (Kendon et al., 2017).  

 

 

Landfill Site Data 

As the shapefile polygon data for authorised landfill sites and the remaining landfill 

capacity data were comprised of two separate datasets they had to be joined together. 

This allowed for differentiation between the impact of future climate change on remaining 

landfill capacity (in cubic meters) and landfill numbers. However, as there were 

discrepancies between both datasets (in other words landfill sites would have different 

postcodes or different ID numbers) they had to be joined manually. Despite extensive time 

taken to locate all landfill sites with remaining capacity in the polygon dataset, a total of 34 

sites were unable to be located and so have been recorded in Appendix B.  
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3.3. Data Analysis  

 

3.3.1. Research Question 1 

 

With increasing flood risk from rivers, what impact will this have on landfill sites in 

England?  

 

The tool ‘Select By Location’ was used to quantify the number of landfills and quantity of 

remaining landfill capacity located within a FZ3 area and termed ‘Landfills_Flood_Risk”. In 

order to spatially locate facilities which did not intersect the FZ3 layer, this selection was 

inverted, which provided sites with remaining capacity that fall outside the flood zone area 

(i.e. located in an area with no flood risk). Data from both selections were exported in 

Excel format for further analysis and graph production. From this, a flood risk map was 

produced to allow for identification of spatial patterns in the data set.  

 

3.3.2. Research Question 2 

 

“To assess the impact Future Temperature Change will have on Landfill sites/remaining 

landfill capacity in England.” 

 

In order to quantify the number of landfill facilities that would be impacted by future 

temperature change, the ‘Select By Location’ tool was used to allow for the identification 

of landfill sites which were located in the greatest temperature change. As the aim was to 

locate the number of landfill sites located in the varied temperature change areas, this 

was selected as the ‘target layer’. The source layer varied depending on which 

temperature change value was being queried, with this process being completed for HES 

and MES. The data was then extracted for use in Microsoft Excel for further analysis and 

graph production. Furthermore, maps were produced for all the time periods (2020s, 

2030s, and 2040s) for HES and MES to evaluate the spatial and temporal trends of 

temperature change.  
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3.3.3. Research Question 3  

 

Are there landfill sites which will be more acutely affected by future climate change than 

other sites across England?  

 

A hotspot map was produced in order to ascertain which landfill facilities would be more 

acutely impacted by both future climate change variables being assessed. Unlike the flood 

risk data set, there was spatial variation in the future temperature change data set (i.e. 

different degrees of temperature change not simply in or out of a temperature change 

location like that of the Flood Zone data set). As a result of this difference, a hotspot map 

was produced based on ranking the landfill sites which already intersect the FZ3 area, 

based upon the temperature change area they were located within. In other words, 

facilities which intersect a FZ3 area and were located in the greatest area of future 

temperature change were of most ‘risk’. In comparison, the facilities which may be located 

in a flood zone risk but in the lowest future temperature change area were of less ‘risk’. 

Ranking of sites was conducted by changing the symbology of the data points via colour 

coding. Replicating this process, hotspot maps were also produced to highlight those 

landfill sites which would be less impacted by both climate change variables. In other 

words, indicating which landfill sites could potentially be more ‘suitable’ for future disposal 

due to the limited future climate impact imposed on them. Landfill facilities which were not 

located in a FZ3 area and the lowest temperature increase were termed ‘most suitable’ 

whereas those with the highest increase in temperature were termed ‘least suitable’. 

Hotspot maps were only produced for the 2040s time period in both emission scenarios as 

temperature change showed the same spatial trend in all time periods just at different 

magnitudes.   

 

A one sampled T-test was conducted in order to assess whether there was a significant 

difference between the mean total national landfill capacity located in a FZ3 area and the 

mean total capacity by each region (Pallant, 2016). The statistical software package used 

was SPSS to run a one sampled T-test. Table 3.1 shows the mean total remaining 

capacity per region, along with the national mean total (test value) they were compared 

against. The same approach was used for landfill sites with remaining capacity that did 

not intersect the FZ3 layer (i.e. no risk of a 0.5% annual probability of coastal flood risk or 

a 1% annual probability of fluvial flood risk if the site is not adequately defended).  
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Table 3.1: A Table showing the mean remaining capacity within and outside a FZ3 area 

for each region of England. The Test value used for each T-Test is also included.  

 

 

An ANOVA test was also run in order to test whether there was a significant difference 

between the temperature change experienced by landfill facilities with remaining capacity 

that are located within a FZ3 area (the ‘risk’ landfill site dataset). An ANOVA test was also 

run for the reverse in order to see if there was a significant difference within the ‘suitable’ 

landfill site dataset; with this process being replicated for both HES and MES. This test 

was chosen due to the temperature data set being comprised of more than two groups; 

i.e.  2.9°C, 3°C, and 3.1°C area of temperature change (Pallant, 2016). 

 

3.3.4. Research Question 4   

 

Will landfilling be a sustainable waste management approach for England?  

 

This required a holistic use of both new data sets, along with the previous data used to 

answer Research Questions 1-3. The previous datasets were used to spatially assess the 

appropriateness of landfilling as a viable option for future waste management strategies 

used in England. Meanwhile, remaining landfill capacity and population statistics were 

plotted on a scatter graph in order to obtain the trend line equation and R2 value. Using 

England’s population percentage increase predictions of 5.9% (2016-2026) (Nash, 2017), 

Region Mean Remaining Capacity 

located in a FZ3 (m3) 

Mean Remaining Capacity 

located outside a FZ3 (m3) 

East Midlands 307591 1477866 

East England 676364 1157819 

London 1139586 236776 

North East 1906015 1177095 

North West 978875 1282051 

South East 1522790 940590 

South West 1397510 580900 

West Midlands 1237068 1855695 

Yorkshire and Humber 1736451 2589059 

Test Value 1208958 1328630 
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along with the trend line equation, the quantity of remaining landfill capacity (in m3) from 

2016-2026 was forecasted (Figure 3.2).  

 

 

 

 

 

 

 

 

 

 

 

 

A proportional symbol map for remaining landfill capacity was produced for ease of 

locating where those landfill facilities with the largest remaining capacity were. This type of 

mapping was used as the size of the symbol denotes the quantity of remaining capacity 

left, i.e. the larger the circle the greater the capacity. Three quantity categories of 

remaining capacity were created (Table 3.2). 

 

 

 

 

 

 

 

 

Table 3.2:  A Table outlining which remaining landfill capacity values are associated with 

the quantity category.

Quantity Category Remaining Capacity 

Value (m3) 

Low 119-1877427 

Medium 1877428-5748821 

High 5748822- 12750000 

 

𝑦 = −0.04343𝑥 + 2849652.5346 

Where:   

y = Predicted Population  

x = Forecasted Remaining Capacity  

 

Figure 3.2: Equation used to forecast the remaining landfill capacity in England from 

2016-2026.  
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Figure 3.3: A workflow outlining the processes taken to answer each research question, highlighting the sequential nature of the process.  
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Chapter 4: Results  

 

 

4.1. Overview  

 

Presented are some of the most integral findings from this research:  

 

I. The HES saw a greater number of landfill sites at risk of greater future temperature 

changes in all time periods (2020s, 2030s, and 2040s).  

II. A greater number of landfill sites in South East England are at risk from flooding 

than anywhere else in the country (95).  

III. Hotspot mapping indicates that landfills in the South of England will be more 

acutely affected by higher temperature increases and flood risk in the 2040s than 

the rest of the nation.  

IV. Remaining landfill capacity has been forecasted to reduce by 128362 m3 (000s 

tonnes) over a 10-year period (2016-2026).  

 

4.2. Research Question 1 

 

With increasing flood risk from rivers, what impact will this have on landfill sites in 

England?  

 

A total of 480 landfill sites are located in a FZ3 area, accounting for 29% of the total 

number of landfill facilities in England. Table 4.1 indicates the total number of landfill sites 

per region in a FZ3 area, highlighting that South East England has the greatest number of 

landfill sites at risk (95). In comparison, London only has 13 sites which could be 

inundated by flood water in the future.  
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Table 4.1: A Table showing the number of landfill facilities that intersect a FZ3 area for 

each region of England.  

 

 

However, out of these 480 sites, only 296 of them have remaining landfill capacity. This 

results in 87 facilities which intersect the FZ3 area and have remaining landfill capacity. 

This means that a total of 105179346m3 of remaining landfill capacity has a 0.5% annual 

probability of coastal flood risk or a 1% annual probability of fluvial flood risk if there is no 

flood defence infrastructure in place. However, this only contributes to a small proportion 

of the total remaining landfill capacity (27%) in comparison to the capacity which is not 

located in a FZ3 area (277683666m3 or 73%).  

 

 

 

 

 

 

 

 

 

Region Number of Landfill Sites 

in a FZ3 area 

East Midlands 54 

East of England 56 

London 13 

North East 20 

North West 71 

South East 95 

South West 54 

West Midlands 37 

Yorkshire and Humber 78 

Total 480 
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Figure 4.1: A Flood Risk Map indicating landfill sites which have remaining capacity that 

are either located within (Red) or outside (Green) a FZ3 area.  

 

 

 

When spatially comparing the quantity of remaining landfill capacity located in and outside 

of the FZ3 Area, it is clear some regions have a greater flood risk than others. For 

example, in most regions (except London) there is a greater percentage of remaining 

landfill capacity outside the FZ3 area in comparison to within the FZ3 area (Figure 4.2} A-

I). Whereas, 83% of London’s remaining landfill capacity is located in a FZ3 area; the 

highest out of all nine regions (Figure 4.2.C). At the other end of the scale, the East 

Midlands has the smallest quantity of remaining capacity in a FZ3 area (Figure 4.2.B).  
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Figure 4.2} A-I: Pie charts to show 

the percentage of remaining landfill 

capacity located within (orange) or 

outside (blue) a FZ3 area. 
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4.3. Research Question 2  

 

“To assess the impact Future Temperature Change will have on Landfill sites/remaining 

landfill capacity in England.” 

 

UKCP09: Future Temperature Change  

Spatial Trends  

UKCP09 Future temperature change data showed that areas in the North of England are 

predicted to experience lower levels of temperature increase in comparison to locations in 

the South of England. This North to South warming trend is visible in both the HES and 

MES (Figure 4.5 and 4.6). The HES resulted in a vaster area of England experiencing the 

highest temperature increase in each time period in comparison to the MES. However, 

this area of greatest temperature change shows a decrease in area at each decade 

(Figure 4.5). This decrease in area, however, is not replicated in the MES, with the same 

area of England experiencing the highest mean temperature change at each time period 

(Figure 4.6). 

 

Temporal Trends 

The HES resulted in an overall greater increase in mean temperature, experiencing an 

increase of 1.4C from 2020-2040 whereas the MES saw a 1.3C increase over the same 

time period. Whilst the overall temperature range was greater for HES, decadal ranges 

were greater for the MES (Table 4.2). The 2020s MES has a temperature range of 0.3C, 

whilst 2030-2040 have a 0.4C temperature range. HES decadal ranges vary from 0.2C 

in 2020 and then 0.3C 2030-2040.  
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Table 4.2: Table highlighting the differences in minimum, maximum and total temperature 

change under MES and HES for all time periods.  

 

 

 

Landfills and Future Temperature Change 

With the HES, there are a greater number of landfill sites at risk of the upper limit of 

Future Temperature Change in comparison to the MES. Under the HES, the number of 

landfill sites which would experience the greatest temperature change reduces in each 

decade (Figure 4.3). However, this pattern is not replicated in the MES, which sees the 

same number of landfill sites experiencing the greatest temperature changes in each 

decade (Figure 4.4).  

 

Despite the number of the landfill sites which would experience greater temperature 

changes, varying between decades and emission scenarios, spatially these trends show 

similarities (Figure 4.5 and 4.6). In both emissions scenarios (and throughout all time 

periods) temperature change is greater in the South than in the North, highlighting that 

landfill sites in the South are more vulnerable to higher temperature changes. Whereas, 

landfill sites in the North are located in areas of smaller temperature changes (Figure 4.5 

And 4.6).  

 

Year Temperature Change HES (C) MES (C) 

2020s Minimum Temperature Change 1.9 ≤ x < 2 1.9 ≤ x < 2 

Maximum Temperature Change 2.1 ≤ x 2.2≤ x 

Total Temperature Change 0.2 0.3 

2030s Minimum Temperature Change 2.4 ≤ x < 2.5 2.3 ≤ x < 2.4 

Maximum Temperature Change 2.7 ≤ x 2.7 ≤ x 

Total Temperature Change 0.3 0.4 

2040s Minimum Temperature Change 3 ≤ x < 3.1 2.9 ≤ x < 3 

Maximum Temperature Change 3.3 ≤ x 3.2 ≤ x 

Total Temperature Change 0.3 0.4 
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Figure 4.3: Bar chart showing the number of landfill sites located in different temperature 

change zones under HES for each time period (2020s, 2030s and 2040s).  

 

 

 
Figure 4.4: Bar chart showing the number of landfill sites located in different temperature 

change zones under MES for each time period (2020s, 2030s and 2040s).  
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Figures 4.5 A-C: Temperature Risk Maps for each time period under HES.  

A: 2020s B: 2030s C: 2040s 
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 Figures 4.6 A-C: Temperature Risk Maps for each time period under MES. 

A: 2020s B: 2030s C: 2040s 
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4.4. Research Question 3  

 

Are there landfill sites which will be more acutely affected by future climate change than 

other sites across England?  

 

Despite there being an observable disparity between the remaining capacity in and 

outside a FZ3 area in different regions, it does not mean that that difference is statistically 

significant.  A one sampled T-test has quantified that for most of the regions there was 

little or no significance between regional mean capacities out of a FZ3 zone (Figure 4.7). 

However, it does show that there is a significant difference in the statistics in the regions 

of London and the South West. When analysing this significance, it is evident that the 

remaining capacity located outside a FZ3 area is significantly less than the test value 

(Table 3.1).  

 
 
 

 
 
Figure 4.7: A bar chart to compare the p-values for each T-test conducted for each region 

of England whose remaining capacity was located outside a FZ3 area.  

 

The same can be said for the remaining capacity located within a FZ3 area, with a one 

sample T-test quantifying that for many of the regions there is no significant difference 

between the statistics (Figure 4.8). Nevertheless, there are two regions (East Midlands 

and East of England) where the statistical test has quantified that the difference is 

significant. Table 3.1 highlights these regions have significantly less remaining capacity 

within a FZ3 area than the test value.  
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Figure 4.8: A bar chart to compare the p-values for each T-test conducted for each region 

of England whose remaining capacity was located within a FZ3 area. 

 

 

A general North to South trend is identified in HES and MES when determining whether 

some landfill facilities are more acutely impacted by both climate variables than others 

(Figure 4.9 A and 4.10 A). Using hotspot mapping, it can be determined that landfills in 

the North of England will be less impacted by future climate change than facilities in the 

South; under both emission scenarios. Landfills across the nation will be impacted by 

flooding and temperature, however, those in the South will experience greater 

temperature increases than those in the North. Figure 4.9 A and 4.10 A emphasises how 

under both HES and MES, facilities in the South will be more acutely affected by both 

climate change variables. A list of the most at ‘risk’ landfill facilities for MES and HES, 

meaning future waste disposal to them should be avoided, can be found in Appendix C 

and D 

 

It is clear from the hotspot mapping that temperature increase is unavoidable, however 

landfill facilities in the North will experience a smaller magnitude of temperature change in 

comparison to those in the South (Figure 4.9 B and 4.10 B). This, therefore, highlights 

that landfill sites with remaining capacity and outside a FZ3 area in the North are more 

‘suitable’ for future waste disposal due to a smaller temperature increase in the future. 

Whereas, those landfill sites in the South of England which do not intersect a FZ3 area will 

still experience the greatest temperature increase in the 2040s and are, therefore, ‘less 

suitable’ for future waste disposal. A list of most ‘suitable’ landfill sites for future waste 

disposal for MES and HES can be found in Appendix E and F.  
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Figures 4.9 A-B: Hotspot maps of ‘risk’ (A) and ‘suitable’ (B) landfill facilities for future waste disposal under MES.  

A: MES ‘risk’ B: MES ‘suitable’ 
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Figures 4.10 A-B: Hotspot maps of ‘risk’ (A) and ‘suitable’ (B) landfill facilities for future waste disposal under HES. 

A: HES ‘risk’ B: HES ‘suitable’ 



Liberty Good Dissertation BSc 4279985 

43 
 

 

It is visually clear there are spatial differences between the location of ‘risk’ and ‘suitable’ 

landfill sites, however, is there a significant difference within these groupings? For 

example, is there a significant difference between the temperature changes experienced 

by the remaining capacity in the ‘risk’ and ‘suitable’ groups for MES and HES?   

ANOVA analysis shows there is no significant difference between the different 

temperatures experienced by those landfill sites with remaining capacity that have been 

identified as ‘risk’ or ‘suitable’ facilities for future waste disposal in both the MES and HES 

(Table 4.3).  

 

 

 

 

Table 4.3: A table highlighting the p-values derived from the ANOVA analysis conducted 

on the ‘risk’ and ‘suitable’ remaining capacity for future waste disposal for HES and MES. 

 Variable Significance 

HES ‘Suitable’ Facilities 0.127 

‘Risk’ Facilities 0.315 

MES ‘Suitable’ Facilities 0.272 

‘Risk’ Facilities 0.878 
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4.5 Research Question 4 

 

Will landfilling be a sustainable waste management approach for England?  

 

From Figure 4.11, it is evident that there is a strong, negative, linear association between 

population and remaining landfill capacity (2005-2016). As population increases, the 

amount of remaining landfill capacity subsequently decreases. However, as the population 

increases past 54000000 the remaining capacity is seen to plateau decreasing at less of a 

rate. An R2 value of 0.9626 indicates that the model adequately fits the observable trend.  

 

 
 
Figure 4.11: Scatter graph to highlight the relationship between population and remaining 

landfill capacity.  

 

 

When forecasting this trend into the future using the equation outlined in Figure 3.2, it is 

evident that this strong, negative linear association will continue into the future (Figure 

4.12). However, due to the underlying systematic reductions employed, the trend shows a 

steady continuous reduction in remaining landfill capacity. Whilst this does not mimic the 

historic fluctuations in remaining capacity (Figure 4.11), it does concur with the overall 

trend seen between remaining landfill capacity and population.  

 

 

 

 

y = -0.0434x + 2,849,652.5346
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Figure 4.12: Scatter graph indicating the forecasted trend for remaining landfill capacity 

based upon the past relationship with population trends.  

 

 

The location of the remaining landfill capacity for England is visualised in Figure 4.13. 

Sites with smaller remaining capacity (119-1877427m3) show the greatest dispersion 

across the nation, however, clusters do appear around major cities for example; London, 

Middlesbrough, and Birmingham. There are fewer landfill facilities with a medium 

remaining capacity (1877428-5748821m3) than those with the smallest remaining 

capacity. Landfill sites with medium remaining capacity are generally located down central 

England, with only 2 being located in South West England. Landfill facilities with the 

greatest remaining capacity are less abundant than the other groups; with only 10 facilities 

in this category. Following a similar spatial trend as other groups; these sites are in close 

proximity to major populations. Furthermore, these sites with the greatest remaining 

capacity often are located near clusters of other smaller sized remaining capacity groups. 

200000

250000

300000

350000

400000

450000

500000

550000

600000

650000

700000

48000000 50000000 52000000 54000000 56000000 58000000 60000000

R
em

ai
n

in
g 

La
n

d
fi

ll 
C

ap
ac

it
y 

(0
00

s 
To

n
n

es
)

Population in England

Remaining Landfill Capacity

Forecasted Remaining Capacity



Liberty Good Dissertation BSc 4279985 

46 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.13:  A proportional symbol map highlighting the spatial distribution of remaining 

landfill capacity across the nation. 
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Chapter 5: Discussion  

 

5.1. Impact of Future Climate Change on Landfill sites  

 

Future Flood Impact  

This study projects that in the South East of England a total of 95 landfill facilities are 

located in a FZ3 area. This means that those sites are at risk of being inundated with flood 

waters; leading to an increase of leachate production and the compromise of landfill slope 

stability (Bebb and Kersey, 2003). This region having the greatest number of landfill sites 

affected by future flood risk conforms with the recent and unprecedented precipitation 

anomalies (and the subsequent flooding) that have been observed in the South East (Met 

Office, 2014). However, it must be noted that there is not one region which has avoided 

the future impact of flooding (Figure 4.1). This is by no means surprising due to climate 

models projecting increases in flood risk across the whole of England (Wilby et al., 2008).  

 

When investigating levels of flood impact in terms of remaining landfill capacity, London is 

projected to have the greatest percentage (83%) of remaining capacity located within a 

FZ3 area. The reasoning for this elevated percentage could be accounted for due to the 

sites being located within the River Thames Catchment; which has been predicted to 

experience increased river flows in late winter (Wilby, 2005). Whilst it may seem counter-

intuitive for landfill facilities to be located on these active floodplains, given that there is 

some understanding of the potential risks, an explanation for this positioning is possible. 

Landfill sites are generally located around estuaries of large cities (e.g. The River 

Thames) for ease of transport to disposal and low economic value of the inter-tidal land 

(Brand, 2017). This spatial trend is a global practice, with landfill sites being located in 

these economically low valued lands (Spector, 2012). Nevertheless, this high percentage 

could be a result of other underlying geographical factors such as; the total area of the 

region and the urban/rural distribution. For example, this study projects that the East 

Midlands will have the lowest percentage of remaining landfill capacity located within a 

FZ3 area (6%). This low percentage may seem unexpected, especially since the East 

Midlands is home to The River Trent; one of the largest rivers in England. However, 

underlying geographical factors allow for good spatial distribution of landfill sites away 

from flood risk areas; although this is not the case for London. The East Midlands 

comprises of a far greater area and is largely rural in comparison to London (Environment 

Agency Midlands Region, 1996) (Figure 5.1). This greater geographical rural space 

means that landfill facilities in the East Midlands are not restricted to smaller geographical 

flood risk areas like they are in London. Therefore, emphasising how waste management 



Liberty Good Dissertation BSc 4279985 

48 
 

is ultimately linked to the dynamics of urban development (Abedinadeh et al., 2013) which 

consequently impact the level of impact future flood risk can have on landfill sites.  

 

 

 

Figure 5.1: A choropleth map indicating areas of high urbanisation and ruralised areas.  
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Although, the findings from this study have highlighted the implications of risk assessment 

data for landfill facilities. For example, the level of impact that flooding can impose on a 

region can change depending on what factors are investigated. Whilst London has the 

fewest number of landfill sites in a FZ3 area (13 sites), the region has the greatest 

percentage of remaining capacity (83%) which in the future could be inundated with flood 

waters. Table 5.1 indicates how the ranking of regions where flooding has the greatest 

impact can change depending on what risk assessment variable is considered (Morgan et 

al., 2000). This, therefore, highlights the need for a holistic consideration of all landfill 

assessment variables (both quantity and remaining capacity), before conclusions of risk 

and suitability can be drawn upon. Furthermore, the questions being asked can determine 

which assessment variable would better serve the purpose of the objective (Webster et 

al., 2010). For example, a stakeholder interested in the future risk climate change imposes 

on all landfill sites would require a risk ranking system based on numbers located in 

and/or out of a FZ3 area. On the other hand, if a stakeholder was interested about how 

future climate change could impact the sustainability of landfilling, they would require a 

risk ranking system based upon remaining capacity positioned within/outside a landfill site. 

This, therefore, highlights the fact that ranking environmental risks is a multi-attribute 

concept (Fischoff et al., 1984), where the choice of the ranking system should reflect the 

risk management aim (Morgan et al., 2000).  

 

Rank Ranked by Number Ranked by Remaining Capacity 

1 

2 

3 

4 

5 

6 

7 

8 

9 

South East London 

Yorkshire and Humber South West 

North West South East 

East of England Yorkshire and Humber 

South West / East Midlands 
North West 

North East 

West Midlands West Midlands 

North East East of England 

London East Midlands 

 

 

Table 5.1: A table to indicate how different assessment variables can alter the ranking of 

landfill sites. Green denotes ‘suitable’ and red denotes ‘risk’.  
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Future Temperature Impact  

Using the UKCP09 projections, this study has been able to emphasise that there are clear 

spatial and temporal trends with future mean temperature change across England. Spatial 

trends indicate that Southern England will experience greater warming and that this 

warming will increase through time. Southern England currently experiences greater 

increases in summer temperatures due to its proximity to continental Europe and its 

distance from pathways of Atlantic depressions (Met Office, 2016a). Moreover, especially 

in the South West, there is a strong maritime control which influences temperature change 

(Met Office, 2016b). In comparison, altitude has greater control over temperature change 

in the North of England, which experiences colder mean temperatures (Met Office, 

2016c). It is these geographical variables which are able to explain the North to South 

warming gradient observed in the UKCP09 projections, which have been visualised in this 

study. Moreover, it is these spatial and temporal trends which underpin the relative impact 

temperature imposes on landfill facilities across England. In other words, the degree of 

mean temperature change impact on landfills is inherently linked to these underlying 

climate and geographical drivers.   

 

Whilst the heterogeneity of future temperature change (for both Emissions Scenarios) 

results in some areas of England being more acutely impacted than others; the impact of 

future temperature change is unavoidable. All facilities will be exposed to greater 

biodegradation processes, which would increase the amount of leachate and landfill gas 

produced (Baziene et al., 2013). Of course, this landfill gas could be collected for the 

production of energy however, desiccation (as a result of extreme dry-wet seasons) of 

landfill caps would compromise their integrity (Sinnathamby et al., 2014). If a landfill cap is 

compromised, landfill gas could escape releasing methane into the atmosphere, 

contributing significantly to global warming (Galle et al., 2001).  

 

Nevertheless, the varied magnitude of this impact on landfill sites in England cannot be 

ignored. The HES always results in a greater number of landfill sites located in the 

greatest temperature change in comparison to the MES (Figure 4.3 and 4.4). The reason 

for this difference is due to the different CO2 pathways which the Emission Scenarios are 

derived from. The HES in this study uses the A1Fi pathway whilst the MES uses the A1B 

pathway (Nakicenovic et al., 2000). These two pathways have resulted in different CO2 

emissions which in turn lead to differences in temperature change (Figure 5.2). CO2 has 

the greatest control over global climate (Lacis et al., 2010), therefore explaining why the 

HES in this study exhibits the greatest impact of mean temperature change on landfill 

facilities.  
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Figure 5.2: A graph indicating the different CO2 concentrations of the concentration 

pathways used in this study, with the corresponding global surface warming.  

 
 
 

5.2. Hot Spot Areas 

  

From the amalgamation of Research Questions 1 and 2, this study has been able to 

graphically visualise those areas of greatest ‘risk’ and ‘suitability’ for future waste disposal 

to landfill. Figures 4.9 and 4.10 deliver hotspot maps of such areas which provide a 

national assessment of the future climatic impact on landfill sites (Hall et al., 2005). This, 

therefore, enables this study to identify where mitigation efforts against climate change 

are required and where the most ‘suitable’ facility to dispose of future waste lies (Chainey 

et al., 2008).  

 

‘Risk’ hotspot maps show an increasing North to South risk gradient in both HES and 

MES. However, whilst the trend is apparent in both scenarios, the South East in the HES 

has the greatest risk imposed on landfill sites (10 facilities with the highest risk). Whereas, 

in the MES, the South West has the greatest number of facilities with the highest risk. The 

explanation behind this is due to the underlying temperature change projections which 

dictate the areas of greatest temperature change. Figure 4.6 highlights that in the MES, 

the area of greatest temperature change (3.2C) is located in the South West, is far more 

localised than in the HES (Figure 4.5). Moreover, the area of greatest temperature 
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change in the HES is far greater (Figure 4.5), which means that the South East has the 

greatest number of landfill facilities at the highest ‘risk’. This trend is reversed for landfills 

which are ‘suitable’ for future waste disposal to landfill facilities; there is an increasing 

South to North suitability. In both Scenarios, the most suitable facilities occupy the North 

West, North East, and Yorkshire and Humber.  However, there are some anomalies to this 

trend that is apparent in both Emissions Scenarios. In the South West, whilst the majority 

of the landfill sites are some of the least suitable to dispose to in the future, there are two 

landfill sites which are more suitable to future disposal of waste. This anomaly could be 

due to the maritime climate control over the South West which induces cooler 

temperatures (Met Office, 2016b) and therefore explaining why these two sites are more 

suitable than the rest of the sites in the South West.  

 

Despite there being visible differences in the number of landfill sites in different 

magnitudes of risk and suitability and their spatial distribution, this is not reflected when 

statistically analysing this in terms of remaining capacity. ANOVA tests found there to be 

no statistical difference between the magnitudes of ‘risk’ and ‘suitable’ facilities (Table 

4.3). However, it would be naïve to just accept this result of no significance without 

geographically assessing the underlying data (Figueiredo Filho et al., 2013). Ultimately, 

the location of landfill sites is controlled by 3 factors; low economic cost of land, proximity 

to large cities and ease of transport, and the mining industry (Brand et al., 2018; Williams, 

1998). This emphasises how the location of facilities (the sample) is not completely 

random, which suggests calculating a p-value is meaningless (Figueiredo Filho et al., 

2013). Therefore, for the purpose of this study, more weight should be placed on the 

geographical analysis (hotspot maps) as significance tests provide no information about 

the practical significance of the results found (McLean and Ernest, 1998).  

 

5.3. Sustainability of Landfilling  

 

Previously, studies have predicted that average life of landfills in regions across England 

range from 5 to over 20 years until exhaustion (Figure 2.5), with those shortest lifespans 

being located with the closest proximity to major cities, with the periphery of England 

having the greatest lifespan (Read et al., 1997). However, over 20 years on and landfilling 

is still operational in all regions of England. This study indicates that previous reports on 

landfill lifespans under predict values. By 2026 this study forecasts that there will be 

around 300,000 tonnes (000s) remaining capacity left under a population growth of 5.5% 

(2016-2026) (Figure 4.12). Nevertheless, whilst it is clear landfilling has surpassed these 

lifespan predictions, trends in shortages of landfill capacity remain the same. London 
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accounts for only 1% of remaining landfill capacity, whilst Yorkshire and Humber account 

for 25% of remaining capacity. The reasoning for these continued trends can be 

accounted for by increasing population densities in London and the legacy of mining 

providing voids for landfilling in the North (Read et al., 1997). This, therefore, emphasises 

the agreement in trends between the two studies, however, predictions of landfill lifespans 

can vary with older studies having under predicted future landfill lifespans. Although, from 

this research, it is clear that not all the remaining landfill capacity is suitable for future 

disposal as they have been identified as ‘risk’ facilities. The availability of landfill capacity 

is further compromised by the interests held by different stakeholders of the industry 

(Joseph, 2006). As previously discussed, waste management practices have been tuned 

to reflect EU laws (Environmental Law.org.uk, 2019). However, the political issues 

surrounding Brexit, uncertainty surrounding the sustainability of landfilling is high (CIWM, 

2017).  Therefore, highlighting how a range of factors need to be considered in order to 

understand potential change in landfill sustainability (Bebb and Kersey, 2003).  

 

 

5.4. Mitigation Recommendations   

 

Currently, there is discontent with the way in which scientific research is delivered to its 

end users. It is argued that far too often, scientific research merely characterises 

uncertainty in climate change predictions and seldom provides a robust adaptation 

response to a range of plausible climate outcomes (Wilby and Dessai, 2010). Therefore, 

this study recommends that mitigation efforts against flooding and temperature increases 

should be focused in the South. Whereas landfills in the North are more suitable for future 

landfill disposal due to lower temperature increases. This allocation of directed mitigation 

efforts is a result of hotspot mapping, meaning the results from this study can be 

coordinated with other issues that policymakers will address a national scale (Hall et 

al.,2005). Suggestions for mitigation response are highlighted in Table 5.2, however, the 

most effective response would be to refer to the hotspot maps produced by this study. 

These allow for site-specific identification of facilities that are at ‘risk’ or ‘suitable’ for future 

waste disposal after they have been identified one can assign the appropriate mitigation 

response (Littlewood et al, 2009).  
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Table 5.2: An overview of potential mitigation efforts that have been recommended in 

response to different climate change impacts.  

 

 

5.5. Limitations  

 

With any study which implements the use of climate modelling there are inherent 

uncertainty issues that could limit the reliability of a study’s findings. This is because 

climate models are merely simplifications of highly complex real-world processes 

(Wainwright and Mulligan, 2013). Nevertheless, due to improvements in computational 

power, the trust users put into climate models such as UKCP09 have increased (Reicher 

and Kim, 2008). Although, since the starting of this research, UKCP09 has been 

discontinued due to the development of UKCP18 which provides a newer set of climate 

projections. Despite this, it has been stated that UKCP09 ‘continues to provide a valid 

assessment of future UK climate over land’ (DECC, 2016: pp. 8). Similarities in trends can 

be drawn between both UKCP09 and UKCP18 climate predictions; with the South 

experiencing greater temperature increases. Moreover, the projections from UKCP09 

provide the scientific basis for UK Government’s Climate Change Adaptation Plans; 

further highlighting its appropriateness for this study.  

 

Ideally, in research, it would be desirable to be in a situation where there is no missing 

data within the study, although, this is seldom the case (Smith, 2011).  Issues with data 

discrepancies between landfill datasets were encountered during the process of this 

research. As landfill site data (polygon dataset and remaining capacity excel file) was 

Climate Change Impact Suggested Mitigation Response  

Increase in fluvial flood risk  Construction of site raised (AEA, 2012). 

Construction of levees (AEA, 2012). 

Construction of sustainable drainage 

systems to allow for quick removal of 

excess water (AEA, 2012). 

Temperature increase  Ensure water availability is adequate 

enough to dilute the leachate (Bebb and 

Kersey, 2003). 

Addition of nano-alumina particles to 

prevent cracking of soil (Taha and Taha, 

2013). 
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collected from the government website, one would assume the two datasets would 

complement each other; however, this was not the case. Differences in license numbers, 

postcodes and site names created issues with inputting remaining capacity data into the 

polygon dataset. This meant that a total of 40703841 tonnes of remaining capacity was 

not accounted for. As a result of this missing data, the impact of future flooding and 

temperature change could not be assessed for 9% of the remaining capacity located 

across England.  

 

Regression analysis for forecasting was used to extrapolate future trends in remaining 

landfill capacity at a given population increase of 5.5% (Nash, 2017). Whilst this gives a 

valuable insight of trends up until 2026, this method assumes that past landfill capacity 

trends are a proxy for the future (Guerard, 2013). However, this assumption is not always 

reality, as highlighted in Figure 4.12. There is not one instance where the same reduction 

in landfill capacity is replicated, and even at points remaining capacity increases despite a 

growing population. Moreover, it would be naïve to assume that population increase was 

the only control over remaining landfill capacity. Due to the range of stakeholders 

involved, many other factors such as waste management policies can impact the rate of 

reduction of capacity and overall sustainability of landfilling (Joseph, 2006). 
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Chapter 6: Conclusion 

 

From this study, it can be concluded that the impact of future climate change on landfill 

sites across England is unavoidable (AEA, 2012). 480 landfill sites will be inundated with 

flood waters; increasing leachate production and compromising the integrity of landfill 

slopes (Bebb and Kersey, 2003). Future temperature changes impacts facilities at a 

greater extent, with all facilities experiencing some degree of temperature change 

(Figures 4.5 and 4.6). These temperature changes would increase leachate production 

and desiccation of landfill capping (Baziene et al., 2013), potentially releasing methane 

from landfills into the atmosphere and contributing to global warming (Galle et al., 2001). 

However, to improve upon this assessment of temperature impact, it is recommended that 

UKCP18 data should be implemented as this provides the most current version of climate 

predictions for England.  

 

However, it is the magnitude of that impact which varies throughout the nation, therefore 

resulting in hotspot areas of ‘risk’ and ‘suitable’ sites for future waste disposal (Figures 

4.9-4.10). This study has found a North to South gradient of increasing hotspot ‘risk’, 

meaning landfills in the South are more vulnerable to future climate change. In other 

words, facilities in the North are more suitable for future waste disposal as the impact of 

future climate change is less.   

 

Moreover, when ranking risk Vs suitability based on different assessment variables 

(number of sites Vs remaining capacity) the order can vary considerably (Table 5.1). In 

this study, different ranking systems were used to assess the sustainability of landfilling 

and to assess the impact of future climate change on landfill sites. This, therefore, 

highlights how different assessment variables can help answer the different research 

questions of this study (Morgan et al., 2000).  

 

Previous predictions of landfill lifespans (Read et al., 1997) have been refuted by this 

study, which forecasts around 300,000 tonnes of remaining capacity to still be available by 

2026 (Figure 4.12). Nevertheless, with the impact of future climate change, Brexit and 

view of different stakeholders (Joseph, 2006), the uncertainty of this forecast is high. 

Despite this uncertainty, it is imperative to provide adaptation responses to the impacts 

outlined in this study (Wilby and Dessai, 2010). It is recommended that mitigation efforts 

are directed towards the South, where ‘risk’ imposed on landfill facilities is greatest, with 

more localised responses outlined in Table 5.2. 
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This study has highlighted how until more is known about the future of landfilling as a 

sustainable waste management option in England, with regards to policy and future 

climate change, it is unclear how much longer it can be used as a viable option for waste 

disposal. Nevertheless, with the impact of future climate change being unavoidable, this 

study has provided policymakers with a national scale assessment of such impact, from 

which they can integrate into other nationwide climate resilient efforts (Hall et al., 2005).   
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Appendix A: List of Landfill facilities not included in temperature risk assessment. 

 

LIC_NMBR LIC_LTYPE SITE_CNTY DATE_ISSUE AREA_M R_Capacity 

HHA001 L05 Hampshire 14/09/2004 103956 0 

PFI001 A07 Kent 07/02/1995 104804 0 

OVE001 A05 Kent 18/03/1987 49208 0 

KEN016 A04 Kent 25/02/1985 518051 0 

AMC001 A04 East 
Sussex 

11/03/1995 42623 0 

BIF001 A01 East 
Sussex 

10/12/1993 389986 0 

TAR001 A04 East 
Sussex 

18/02/1991 35259 0 

ONY008 A04 Hampshire 30/11/1982 464683 0 

NEW005 A05 Hampshire 24/08/1998 210953 0 

FAR001 A05 Hampshire 12/11/1998 45884 0 

PAR160 A06 Cornwall 31/07/1990 6833 0 

JOH007 A05 Cornwall 03/11/1993 29547 0 

HAR022 A06 Devon 03/10/1990 5564 0 

ROW167 A06 Devon 11/11/1992 11667 0 

DIS141 A05 Devon 23/01/1991 8813 0 

WIN027 A06 Devon 14/06/1982 19273 0 

JUR100 A06 Devon 18/10/1993 6518 0 

PEA033 A06 Devon 18/04/1989 22449 0 

CAM195 A05 Devon 07/03/1994 56530 0 

DAY086 A06 Dorset 13/12/1993 34832 0 

WCO111 A06 Devon 22/12/1988 4068 0 

BRO025 A05 Devon 21/12/2001 12138 0 

HAN029 A05 Dorset 19/08/1996 20595 0 

LOV031 A05 Dorset 23/09/1991 37161 0 

POR029 A05 Dorset 23/09/1991 16020 0 

POR033 A04 Dorset 19/02/1988 12795 0 

LAN034 A06 Dorset 22/10/1987 7813 0 

POR004 A05 Dorset 05/05/1994 1115 0 

NUC291 A07 Somerset 22/01/1990 35011 0 

WYV182 A04 Somerset 29/03/1990 115700 0 

WHI260 A07 Cumbria 31/08/1977 37080 0 

BRI003 A07 Cumbria 25/08/1978 25263 0 

BRI004 A07 Cumbria 03/10/1981 43825 0 

CAI002 A02 Cumbria 17/09/1982 23552 0 

BRI006 A07 Cumbria 06/01/1989 33226 0 

NEW001 A05 Cumbria 13/01/1992 22828 0 

WHI261 A07 Cumbria 22/05/1992 68184 0 

CUM011 A04 Cumbria 01/07/1993 35912 0 

HIN002 A05 Cumbria 05/06/1994 9248 0 
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OWE005 L05 Tyne & 
Wear 

31/05/2005 272962 1103841 

BUR118 L05 Cumbria 30/07/2014 45473 850000 

POR043 L05 Dorset 28/04/2005 66913 137000 

COL119 L05 Devon 29/03/2007 188258 1087486 
 

5.2 A(1) a) East 
Sussex 

28/03/2018 60498 0 

 
5.2 A(1) a) Essex 23/01/2018 498551 170775 

 
5.2 A(1) a) Suffolk 23/03/2015 154095 0 

   
18991230 0 0 
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Appendix B:  List of Landfill sites with remaining capacity not included in this study. 

 

Original 

permit 

reference 

Former 

planning 

region 

Former 

planning sub 

region 

Landfill 

Site type 

Remaining 

Capacity 

end 2016 

(cubic 

metres) 

73281 
East 

Midlands 
Leicestershire 

L05 - Inert 

Landfill 
179,670 

86416 South East Berkshire 
L05 - Inert 

Landfill 
5,530 

100561 
East of 

England 
Cambridgeshire 

L05 - Inert 

Landfill 
190,000 

100565 
East of 

England 
Cambridgeshire 

L05 - Inert 

Landfill 
51,535 

100826 South East Oxfordshire 
L05 - Inert 

Landfill 
1,644,131 

101016 London 
East London 

Waste Authority 

L05 - Inert 

Landfill 
79,938 

101535 South West Devon 
L05 - Inert 

Landfill 
323,373 

210001 London 
East London 

Waste Authority 

L05 - Inert 

Landfill 
10,144 

210006 North East Durham 
L05 - Inert 

Landfill 
1,836,750 

210015 
West 

Midlands 
Warwickshire 

L05 - Inert 

Landfill 
64,309 

210032 South East Kent 
L05 - Inert 

Landfill 
735,516 

210046 
East of 

England 
Suffolk 

L05 - Inert 

Landfill 
488,770 

210062 North West Cumbria 
L05 - Inert 

Landfill 
195,200 

210082 

Yorkshire 

and the 

Humber 

South Yorkshire 
L05 - Inert 

Landfill 
4,037,379 

210083 South East Isle of Wight 
L05 - Inert 

Landfill 
356,562 

210116 South West Devon 
L05 - Inert 

Landfill 
27,000 

210117 South East Kent 
L05 - Inert 

Landfill 
709,000 
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210131 

Yorkshire 

and the 

Humber 

North Yorkshire 
L05 - Inert 

Landfill 
444,599 

400631 
East of 

England 
Suffolk 

L05 - Inert 

Landfill 
1,330,000 

400860 South East Surrey 
L05 - Inert 

Landfill 
2,524,000 

BL4940IU 

Yorkshire 

and the 

Humber 

South Yorkshire 
L04 - Non 

Hazardous 
145,215 

BM4635IH South East Buckinghamshire 

L02 - Non 

Hazardous 

Landfill With 

SNRHW cell 

11,812,598 

BP3633LN North West Merseyside 

L01 - 

Hazardous 

Merchant 

Landfill 

3,062,243 

BR6791IJ North West Cheshire 
L04 - Non 

Hazardous 
1,911,645 

BV1674IL South East Kent 

L01 - 

Hazardous 

Merchant 

Landfill 

195,973 

BW3125IA 
East 

Midlands 
Nottinghamshire 

L04 - Non 

Hazardous 
179,367 

FP3437CZ North East Northumberland 
L04 - Non 

Hazardous 
15,500 

NP3635JM 
East 

Midlands 
Nottinghamshire 

L04 - Non 

Hazardous 
1,511,696 

RP3231XX 
West 

Midlands 
Shropshire 

L04 - Non 

Hazardous 
904,000 

RP3332KY 

Yorkshire 

and the 

Humber 

West Yorkshire 
L04 - Non 

Hazardous 

Pre 

operational 

RP3732SZ 
East of 

England 
Cambridgeshire 

L04 - Non 

Hazardous 
2,609,580 

RP3930BD 

Yorkshire 

and the 

Humber 

North Yorkshire 
L04 - Non 

Hazardous 
442,494 

WP3130XG North West Cheshire 
L04 - Non 

Hazardous 
2,300,000 
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Appendix C: A list of landfill facilities at most ‘risk’ of future climate change and therefore 

future waste disposal to them should be avoided under HES.  

 

LIC_SITE SITE_CNTY SITE_PCOD
E 

DATE_ISSU
E 

AREA_
M 

R_Capacit
y 

East Tilbury 
Quarry 

Essex RM18 8PH 14/05/2004 368434 633346 

Rainham 
Landfill 

Essex RM13 9DA 03/07/1978 730383 2244171 

Stanwell I I I 
Landfill 

Middlesex TW19 6AB 10/08/2006 167129 101154 

Home Farm 
South Landfill 

Middlesex TW17 0NF 09/12/2005 716109 979000 

All Souls Farm 
Quarry Landfill 

Buckinghamshi
re 

SL3 6LX 30/03/2006 204860 30815 

Addlestone 
Quarry 

Surrey KT15 3LA 23/11/2005 211052 551145 

Arnolds Lodge 
Landfill Site 

Kent TN12 5HL 09/11/2005 434789 50000 

Hythe End 
Farm Landfill 

Middlesex TW19 5AW 03/11/2005 213538 60000 

Avon 
Common 
Landfill 

Dorset BH23 6AU 17/04/2009 428730 690000 

Kingsmead 
Landfill 

Berkshire SL3 9PA 10/09/2014 601461 4340000 

PARKGATE 
FARM 
WASTE 
MANAGEMEN
T FACILITY 

Wiltshire SN5 4HG 17/11/2014 329659 882313 

Hempsted 
Landfill Site 

Gloucestershire GL2 4FR 26/02/2018 113963
4 

148899 

Walpole 
Landfill Site 
EPR/BK6785I
E 

SOMERSET TA6 4TF 23/11/2017 975111 1427705 

Tilbury Ash 
Disposal Site 

Essex RM18 8UJ 13/10/2017 847866 1500000 

Redhill Landfill 
(NEQ) 
EPR/BU8126I
Y 

Surrey RH1 4ER 27/10/2017 672007 4328455 

Lower 
Compton 
Landfill 
EPR/BU5801I
D 

Wiltshire SN11 8RE 26/02/2016 721752 4225454 
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Appendix D: A list of landfill facilities at most ‘risk’ of future climate change and therefore 

future waste disposal to them should be avoided under MES.  

 

LIC_SITE SITE_CNTY SITE_PCODE DATE_ISSUE AREA_M R_Capacity 

Avon 
Common 
Landfill 

Dorset BH23 6AU 17/04/2009 428730 690000 
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Appendix E: A list of landfill sites which at most ‘suitable’ for future waste disposal under 

HES.  

 

LIC_SITE SITE_CNTY SITE_PCOD
E 

DATE_ISSU
E 

AREA_
M 

R_Capacit
y 

Crosby Warren 
Landfill 

N Lincolnshire DN16 1BP 26/09/1978 316413 5238016 

Serlby Landfill South 
Yorkshire 

DN10 6BP 28/10/2005 62579 1350000 

Round ' O ' 
Quarry 

Lancashire L40 6JJ 08/06/1978 201817 191000 

Coplow Quarry Lancashire BB7 4QF 13/03/1980 30358 150000 

Bennet Bank 
Landfill 25 

Cumbria LA14 4QH 06/12/1976 83545 132479 

Clockface 
Quarry Landfill 
Site 

West 
Yorkshire 

HX5 0RY 30/04/1986 203644 469517 

Albion Lane 
Landfill 

Humberside HU10 6DP 09/10/1992 12483 331702 

Marsden 
Quarry Landfill 
Site 

Tyne & Wear SR6 7NG 31/05/2005 272962 1103841 

Field House 
Quarry 

Tyne & Wear DH5 8AJ 14/06/2005 58124 308662 

Riplingham 
Cutting 

Humberside HU16 4LL 13/06/2000 56035 10611335 

Hallas Rough 
Quarry 

West 
Yorkshire 

BD13 4NB 07/09/2001 113301
0 

950000 

Bishop 
Middleham 
Quarry 2 

County 
Durham 

DL17 9EB 30/06/2006 282863 4904806 

Joint Stocks 
Quarry - Phase 
1 

County 
Durham 

DH6 4RT 14/03/1977 334413 1700000 

Nettleton 
Bottom Quarry 

Lincolnshire LN7 6SR 02/03/1992 77425 114123 

Kirton Lindsey 
Landfill Site 

Lincolnshire DN21 4JH 01/11/2004 117548
5 

12750000 

Rudd Quarry West 
Yorkshire 

WF6 2JD 21/07/2010 59784 77750 

Goldmire 
Quarry 

Cumbria LA15 8BG 30/07/2014 45473 850000 

Eggborough 
Sandpit 

N Humberside DN14 0RL 19/07/2010 57279 85844 

Hollings Hill 
Quarry Landfill 

County 
Durham 

DH8 9JQ 25/08/2010 266477 592268 

Lydiate Lane 
Quarry 

Lancashire PR25 4UB 18/07/2013 247572 1014668 

Broadcroft 
Quarry 
( Yeolands ) 
Landfill Site 

Dorset DT5 1HY 28/04/2005 66913 137000 
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Nostell Quarry 
Landfill 

West 
Yorkshire 

WF4 1QH 29/03/2007 118905 917000 

Wellfield 
Quarry Landfill 

West 
Yorkshire 

HD4 7AB 09/06/2006 243585 408749 

Old 
Quarrington 
Quarry Landfill 

County 
Durham 

DH6 5NN 09/11/2005 303912 1781206 

East Winch 
Landfill 

Norfolk PE32 1NG 16/08/2006 130689 509985 

Tiscott Wood 
Depot Landfill 

Cornwall EX23 9LE 29/09/2006 10176 15000 

Morleys Quarry 
 

M29 7EW 26/03/2009 147498 200601 

Blackhill 
Quarry 

West 
Yorkshire 

LS16 9JN 22/05/2009 32842 184562 

Pilkington 
Quarry 

Lancashire BL6 6RX 10/09/2013 118703 1137000 

Sandons Farm 
Inert Landfill 
Site 

Lancashire PR7 4DL 12/08/2015 142977 713623 

Merryshields 
Quarry 

Northumberla
nd 

NE43 7NS 23/02/2016 60235 209023 

Little Weighton 
Cutting Landfill 

East Yorkshire HU10 6DP 19/12/2016 91479 331702 

Kirkby on Bain 
Landfill site 

Lincolnshire LN10 6YN 17/05/2017 137420 262548 

Coatham Stob 
Quarry (Area 
6) 
EPR/MP3234S
S 

Cleveland TS16 0PS 25/08/2015 154521 164115 

WHITEMOSS 
LANDFILL 

Lancashire WN8 9TH 16/05/2018 248913 1815075 

Aycliffe Quarry 
Landfill 

County 
Durham 

DL5 6NB 22/07/2015 294141 1991141 

ICI No 3 
Teesport 
EPR/DP3331D
J 

 
TS6 6UG 27/01/2017 115417 2028272 

Kenwick 
Landfill 
EPR/PP3630B
C 

Lincolnshire LN11 9QP 01/06/2016 88485 547848 

PILSWORTH 
SOUTH 
LANDFILL 

Lancashire BL9 8QZ 24/09/2014 785942 4991549 

Rixton Landfill 
EPR/LP3039L
P 

Cheshire WA3 6EL 12/05/2015 318909 660000 

Conesby 
Quarry Landfill 
EPR/BV0627IL 

NORTH 
LINCS 

DN15 8QZ 29/03/2016 474021 3750000 

HESPIN 
WOOD 

Cumbria CA6 4BJ 24/06/2016 453895 1314978 
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LANDFILL 
SITE 

Fletcher Bank 
Landfill 
EPR/GP3733F
E 

Lancashire BL0 0DD 21/03/2011 240244 3000000 

Flusco Pike 
Landfill 
EPR/BM5941I
H 

Cumbria CA11 0JB 23/06/2016 262583 884621 

Crosby North 
Landfill 
EPR/CP3036A
J 

North 
Lincolnshire 

DN15 6UW 08/06/2016 161818 1642448 

Blackborough 
End Landfill 
EPR/JP3992N
H 

Norfolk PE32 1SW 23/03/2016 462701 3862191 

Winterton 
North Landfill 
EPR/QP3539X
L 

South 
Humberside 

DN15 9AP 01/11/2017 677583 2509476 

Britannia 
Quarry 
EPR/LP3133F
K 

 
LS27 0JA 02/03/2017 135925 3400000 

Allerton Park 
Landfill Site 

North 
Yorkshire 

HG5 0SD 21/09/2015 334787 2161472 

Springwell 
Quarry 

Tyne and 
Wear 

NE9 7XW 06/09/2017 46762 18000 

Blaydon 
Quarry Landfill 
EPR/WP3537Z
G 

Tyne and 
Wear 

NE21 4SX 29/01/2016 292386 1788700 

CLE 3/8 
Landfill Site 
EPR/RP3434H
P 

Cleveland TS10 5QW 24/03/2011 289206 83961 

ICI No 2 
Teesport 
EPR/RP3631D
A 

 
TS6 6UG 27/01/2017 187296 818089 

Whinney Hill 
(Phase 2) 
Landfill 
EPR/BL9500IJ 

Lancashire BB5 5EN 11/05/2016 278311 3561998 

Gale Common 
Ash Disposal 
Site 

North 
Yorkshire 

WF11 0BB 17/11/2016 136024
9 

7130565 

Houghton-Le-
Spring 
EPR/BU8045I
R 

County 
Durham 

DH4 4AU 25/11/2015 156615 341431 
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Campwood 
Landfill 

NORTH 
LINCS 

DN38 6AE 01/03/2018 445621 834691 

Harwood 
Quarry 

 
BL2 4LT 18/07/2017 88922 1701292 

SEATON 
MEADOWS 

Cleveland TS25 2BS 10/11/2014 246529 1000000 

BRADLEY 
PARK 
LANDFILL 
SITE 

West 
Yorkshire 

HD2 1FN 28/12/2017 366729 1815001 

Peckfield 
Landfill 
EPR/BU9726I
H 

 
LS25 4DW 28/07/2017 376005 639000 

Roxby Landfill 
EPR/BW2951I
M 

South 
Humberside 

DN15 0BD 05/10/2016 651028 4958147 

DEERPLAY 
LANDFILL 

Lancashire BB11 3RL 29/09/2015 140397 1490898 
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Appendix F: A list of landfill sites which at most ‘suitable’ for future waste disposal under 

MES. 

 

LIC_SITE SITE_C
NTY 

SITE_PCODE DATE_IS
SUE 

AREA
_M 

R_Capa
city 

Round ' O ' Quarry Lancashi
re 

L40 6JJ 08/06/197
8 

20181
7 

191000 

Bennet Bank Landfill 25 Cumbria LA14 4QH 06/12/197
6 

83545 132479 

Albion Lane Landfill Humbers
ide 

HU10 6DP 09/10/199
2 

12483 331702 

Riplingham Cutting Humbers
ide 

HU16 4LL 13/06/200
0 

56035 1061133
5 

Nettleton Bottom Quarry Lincolns
hire 

LN7 6SR 02/03/199
2 

77425 114123 

Lydiate Lane Quarry Lancashi
re 

PR25 4UB 18/07/201
3 

24757
2 

1014668 

Pilkington Quarry Lancashi
re 

BL6 6RX 10/09/201
3 

11870
3 

1137000 

Sandons Farm Inert 
Landfill Site 

Lancashi
re 

PR7 4DL 12/08/201
5 

14297
7 

713623 

Little Weighton Cutting 
Landfill 

East 
Yorkshir
e 

HU10 6DP 19/12/201
6 

91479 331702 

WHITEMOSS LANDFILL Lancashi
re 

WN8 9TH 16/05/201
8 

24891
3 

1815075 

ICI No 3 Teesport 
EPR/DP3331DJ 

 
TS6 6UG 27/01/201

7 
11541
7 

2028272 

Kenwick Landfill 
EPR/PP3630BC 

Lincolns
hire 

LN11 9QP 01/06/201
6 

88485 547848 

HESPIN WOOD 
LANDFILL SITE 

Cumbria CA6 4BJ 24/06/201
6 

45389
5 

1314978 

Springwell Quarry Tyne and 
Wear 

NE9 7XW 06/09/201
7 

46762 18000 

Blaydon Quarry Landfill 
EPR/WP3537ZG 

Tyne and 
Wear 

NE21 4SX 29/01/201
6 

29238
6 

1788700 

CLE 3/8 Landfill Site 
EPR/RP3434HP 

Clevelan
d 

TS10 5QW 24/03/201
1 

28920
6 

83961 

ICI No 2 Teesport 
EPR/RP3631DA 

 
TS6 6UG 27/01/201

7 
18729
6 

818089 

Campwood Landfill NORTH 
LINCS 

DN38 6AE 01/03/201
8 

44562
1 

834691 

SEATON MEADOWS Clevelan
d 

TS25 2BS 10/11/201
4 

24652
9 

1000000 
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