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South Wales has a long history of unexploded ordnance (UXO) discoveries due to extensive World War Two bombing, its use as a major military training area and the part South Wales played in helping the outcome of World War Two. An example of this is Bridgend which was home to one of the largest munition factories during World War 2 and the area is still finding discoveries from its past history (Zetica UXO, 2025).
The presence of UXO poses significant hazards on construction sites which means potential findings can lead to project delays, increased costs, and heightened safety measures. Safety within the construction industry is an important topic and although there has been no recorded fatalities in the UK resulting from the detonation of German high-explosive bombs since the war, across Europe in Germany and Austria, construction workers have lost their lives due to UXO explosions (RICS, 2019).
With the growing number of development and regeneration projects across South Wales, it is important to understand how UXO risks influence project planning, management, and budgeting (Business News Wales, 2025). This study investigates the extent to which UXO affects construction processes in South Wales and the long-term impacts on project delivery.
Background of the study
Unexploded ordnance (UXO) remains a significant issue within the United Kingdom, particularly in areas that have experienced intensive military activity during the Second World War such as South Wales. South Wales was targeted due to its industrial importance, including coal production, ports, and manufacturing facilities. As mentioned above, areas such as Bridgend were home to major munitions factories, further increasing the likelihood of UXO contamination (Earth Science, 2020).
Many UXO’s remain buried underground. As construction and infrastructure development continue to expand across South Wales, particularly through regeneration projects and housing developments, the likelihood of encountering UXO during excavation works has increased. Ground disturbance associated with piling, trenching, and excavation can expose previously undetected ordnance, posing serious risks to construction workers and the public (Designing Buildings, 2024)
The construction industry has developed various methods and ways to identify and manage UXO risks, including desk-based historical assessments and geophysical surveys. However, these approaches are not always reliable and sometimes leave uncertainty regarding the actual presence and distribution of UXO. This means that construction projects may face unexpected disruptions when UXO is discovered (BBC, 2015).
The presence of UXO on construction sites can lead to a range of challenges that may significantly affect project performance. When UXO is discovered, work must typically stop immediately to ensure safety, and specialist disposal teams must be brought in to assess and remove the threat. This process can cause considerable delays and increase project costs due to additional resources, extended timelines, and potential redesign or rescheduling of works (Designing Buildings, 2024)
Looking at the information currently available, UXO risk can be underestimated during the early stages of project planning (BBC, 2015). While guidance documents provide frameworks for risk assessment, there is limited evidence on how these risks translate into real life impacts on construction projects, particularly within specific regions such as South Wales. 
This lack of specific data for South Wales can create uncertainty for project managers and contractors when planning and budgeting for projects. This research will gather evidence to help construction in South Wales and how it deals with these issues.
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 Aim
· To evaluate the impact of UXO on construction projects in South Wales, with particular focus on safety, project cost, programme delays, and UXO risk identification and management.
Objectives
· To identify areas of South Wales with a higher likelihood of UXO presence
· To categorise construction sites based on UXO risk using historical and geographical data
· To assess the impact of UXO on construction safety, cost, and programme performance
· To evaluate how construction professionals perceive and manage UXO-related risks
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UXO relevant literature review
This stage will involve looking at a range of sources, including academic journal articles, guidance within the industry, government reports, and real project case studies to build an understanding of the literature and information that is already within the industry.
The sources used will be as recent as possible to make sure the research reflects current practices and information in the construction industry. Key information from places such as the Construction Industry Research and Information (CIRIA) and Royal Institute of Chartered Surveyors (RICS) publications will be used to understand how UXO risks are normally identified and managed, particularly through desk studies and geophysical surveys. This will highlight the advantages and disadvantages of the current management of UXO’s.
As well as reviewing existing literature, this review will also take a more critical approach by looking at the strengths and weaknesses of different sources. For example, some guidance is based on general procedures and may not fully reflect what happens on real construction sites. 
There will also be a focus on information specific to South Wales, including local reports and studies, to understand how UXO risk may differ in this region due to its industrial history. Looking online there are examples of recent UXO reports that have been carried out in South Wales. These will be vital documents to search through to gather information. By comparing different sources, the review will highlight gaps in current research, especially in relation to how UXO actually affects project cost, time, and safety. These gaps will help justify the need for this study and shape the direction of the research.
UXO current gaps in research- Risk Assessments
UXO risk assessment in South Wales typically follows standard UK industry procedures which involve a combination of desk-based studies and geophysical surveys. However, the effectiveness of these methods can vary significantly depending on the region’s historical and geological context.
Desk-based studies are commonly used to assess UXO risk by analysing historical data such as bombing records, wartime maps, and land-use information. In South Wales, these studies often rely on records of bombing raids targeting industrial areas, ports, and infrastructure. While these records can be useful, they are frequently incomplete or lack detail. For example, bombing data may identify general target areas but does not always confirm whether bombs detonated or where unexploded devices may have landed. This can lead to challenges with specific sites.
Another example is the use of the Zetica Risk Map, which is commonly used within the construction industry to assess whether a specific postcode has previously been affected by bombing activity. While this tool provides useful information by highlighting potential risk areas, the information it offers is often generalised and limited in detail. As a result, it may not accurately reflect site-specific conditions or confirm the actual presence of unexploded ordnance, meaning further investigation is usually required. 
To improve accuracy, geophysical surveys are often conducted to detect subsurface anomalies. These surveys use techniques such as magnetic detection to identify metallic objects that may indicate the presence of UXO (RSK Geosciences, 2024).
Many areas of South Wales are made up of former industrial land, including made ground, slag deposits, and buried infrastructure (CADW, 2025).  These conditions create high levels of background interference, making it difficult to distinguish between UXO and other metallic objects. As a result, geophysical surveys may produce false positives, leading to unnecessary excavation and increased project costs.
While standard risk assessment methods are applied and still useful in South Wales, their reliability is influenced by regional factors. This reinforces the need for a more context-specific understanding of UXO risk in the area,
UXO current gaps in research- Impact on projects
The impact of UXO on construction projects in South Wales can be significant, particularly in relation to safety, cost, and programme performance. These impacts are increased by the area’s industrial history and the increasing focus on redevelopment of brownfield sites.
From a safety perspective, UXO presents a serious hazard that requires strict management. As previously mentioned, construction in South Wales frequently takes place on previously developed land which means the risk of encountering buried ordnance is relatively high. When a potential UXO is discovered, construction work must immediately cease, and specialist explosive ordnance disposal teams are required to assess and remove the threat, and the police must be informed as per CIRIA guidance. This will normally result in site evacuations and disruption to surrounding areas.
The financial implications of UXO in South Wales can be substantial. As mentioned before, direct costs include the expense of conducting risk assessments, geophysical surveys, and employing specialist contractors but there are often indirect costs that can be more significant. Delays caused by UXO discoveries can disrupt project schedules, leading to increased labour costs, extended equipment hire, and potential contractual penalties for not finishing a project on time (Brimstone, 2024).
As well as this, construction programmes in South Wales can often be affected by external factors such as planning constraints and funding requirements. The discovery of UXO can mean that funding requirements are not met and this will likely have a substantial impact on the success of a project.
Despite the impacts mentioned above, there is limited data specifically looking at how UXO affects construction projects in South Wales. Much of the evidence we have is based on general industry guidance rather than specific location analysis. This lack of data makes it difficult for project managers to accurately estimate the potential impact of UXO during the planning stage.
How my research will fill this gap
This research aims to fill the gaps in the existing literature by focusing specifically on the real impact of UXO on construction projects in South Wales. While much of the current research provides general guidance on how UXO risks should be managed, there is limited evidence showing how these risks actually affect projects.
This study will address this by collecting data and information directly from construction professionals who have experience working in South Wales. By using questionnaires and interviews, the research will gather general data such as how often UXO is encountered and its impact on cost and time, as well as more detailed insights into how these situations are handled on site.
In addition, the research will provide a regional focus that is currently lacking from much of the literature. As mentioned previously, South Wales’s wartime history will likely increase UXO risk differently compared to other parts of the UK. By concentrating on this area, the study will offer more relevant and up to date information for local construction professionals. It will also explore how different professionals perceive and manage UXO risk, helping to identify any inconsistencies in current approaches. 
This research aims to improve on general guidance and hopefully provide a more specific understanding of UXO impacts, helping to improve planning and risk management in future projects.
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Research approach
This study will use a mixed methods research approach, using and combining both quantitative and qualitative data collection techniques. This approach works well as it allows for both measurable analysis and to take a deeper look at real life professional experiences. Given the complexity of UXO risk which can be influenced by a number of issues, using a mixed-methods approach allows the research to capture a better understanding of the issue within the regional context.
The quantitative element will enable the identification of patterns and trends, such as the frequency of UXO encounters and their impact on project cost and programme. This type of data is useful for identifying common issues across multiple projects and providing measurable evidence to support findings. However, quantitative data alone will likely not capture the full complexity of UXO-related challenges, particularly in a region such as South Wales where site conditions, previous land use, and historical activity can vary significantly between locations.
The qualitative element, through semi-structured interviews, will provide more detailed insights into how construction professionals perceive and manage UXO risks in practice. This is particularly important given the limited existing research on professional decision-making in relation to UXO in South Wales. Interviews will allow professionals to share real project experiences, explain challenges faced on site, and describe how decisions are made when dealing with uncertainty, offering a deeper understanding of how UXO impacts construction beyond what numerical data alone can show.
Combining both approaches will improve the accuracy and reliability of the information and ensure that results are supported with evidence from multiple sources as opposed to the one approach. This will strengthen the overall quality of the research.
It will also help reduce any bias and will provide a better understanding of UXO impacts, making the conclusions more reliable and relevant to construction professionals working in South Wales.
Research strategy
The research will follow a survey and interview strategy, focusing on construction professionals working within South Wales. This strategy is most suited as it allows for the collection of data directly from individuals with relevant industry experience.
A questionnaire will be used to gather quantitative data from a wider sample of participants. This method is effective for identifying general trends across the construction industry in South Wales, such as the prevalence of UXO encounters and their perceived impact on projects.
In addition, semi-structured interviews will be conducted with a smaller number of participants to provide more detailed qualitative insights. This approach allows for flexibility in responses and enables participants to discuss specific experiences and examples, which is particularly useful when investigating complex issues such as UXO risk management.
The combination of these methods ensures that the information received is accurate and contains suitable and relevant data which allows the research to capture both general patterns and detailed professional perspectives.
Data collection methods
A structured questionnaire will be developed and distributed to construction professionals operating in South Wales, including site managers, engineers, and quantity surveyors. The questionnaire will consist primarily of closed-ended questions, with some optional open-ended responses to allow for additional comments.
The questionnaire will focus on the professional’s own experience with UXO on construction sites in South Wales, how often they encounter UXO’s, their perceived impact on cost, time and safety and also their current approach to risk management and assessment.
The use of a questionnaire is most suited as it allows for quick and easy data collection from a relatively large number of participants. Given the geographical spread of construction activity across South Wales, an online survey document will be used to make accessibility easier and improve response rates.
One limitation of questionnaires is that responses may lack depth and context. This is particularly relevant when exploring complex issues such as UXO, where experiences can vary significantly between projects. For this reason, the questionnaire will be supported by qualitative interviews.
As mentioned previously, semi-structured interviews will be conducted with a smaller sample of participants who have direct experience of UXO on construction projects in South Wales. These interviews will allow for more detailed discussion of individual experiences, providing insights that cannot be captured through quantitative data alone.
The interviews will explore topics such as specific examples of UXO discoveries on site, the impact that had on project delivery, the decision making process when managing UXO risk and their thoughts on the current risk assessment methods. The interviews will enable flexibility which allows follow-up questions and to explore similar themes.
While interviews provide valuable qualitative data, they are time-consuming and typically involve a smaller sample size. As a result, findings may not match participants from across South Wales. However, they provide important context and depth that complements the quantitative data.
Sampling strategies
A purposive sampling approach will be used to select participants for this study. This involves targeting individuals who have relevant experience within the construction industry in South Wales, particularly those involved in groundworks or site management where UXO risk is most likely to occur.
This approach is appropriate as it ensures that participants have the knowledge and experience required to provide meaningful insights into the research topic. Random sampling would be less effective, as it may include participants with no relevant experience of UXO.
In addition, snowball sampling may be used to identify further participants. This involves asking initial participants to recommend other professionals who may have relevant experience. This is particularly useful in accessing specialists, such as UXO consultants or experienced site managers, who may not be easily reachable through conventional methods (Parker, Scott and Geddes, 2019).
Although purposive and snowball sampling might be limiting the responses to a certain group of professionals, this approach allows the information to be relevant and high-quality data from which each person has experienced UXO in the industry.
Data analysis methods
Quantitative data collected from the questionnaire will be analysed using descriptive statistics, including frequencies, percentages, and graphical representations such as charts and tables. This approach will enable the identification of patterns and trends.
In addition, qualitative data obtained from semi-structured interviews will be analysed using thematic analysis, which involves identifying and interpreting patterns within the data. This process will include reading through the data, coding responses, identifying key themes, and interpreting the results. Anticipated themes include risk perception, cost implications, project delays, and the limitations of current assessment methods. 
Ethical considerations
Ethical considerations are an essential component of this research. All participants will be required to provide informed consent before taking part in the study. They will be informed of the purpose of the research, how their data will be used, and their right to withdraw at any time without consequence.
Confidentiality will be maintained by anonymising all responses, ensuring that individuals and organisations cannot be identified. This is particularly important within the construction industry where workers and companies will more than likely know of each other.
Limitations of the research
This study is subject to several limitations. Firstly, the sample size may be relatively small, particularly for the qualitative interviews. This may mean the information is very limited as the research focuses specifically on South Wales. This will therefore mean it cannot be applied or used in other parts of the United Kingdom if any other areas wanted to use the information gathered.
The research also relies on self-reported data, which may be subject to bias or inaccuracies. Participants may overestimate or underestimate the impact of UXO based on personal experiences.
Despite these limitations, the chosen methodology is considered appropriate for achieving the research aim and addressing the identified gaps in the literature.
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The research will be conducted over a structured timeframe to ensure all stages are completed effectively and within the project deadline. 
Stage 1- (4-6 weeks) An extensive literature review will be undertaken. This will involve analysing academic journals, industry reports, and guidance documents like the ones from RICS and CIRIA mentioned previously to identify existing knowledge and gaps in relation to UXO risk and its impact on construction projects. This phase is expected to take several weeks, as it is important to gather all the information needed before starting the research proposal. 
Stage 2- (3-4 weeks) The next stage will involve the design of the research methodology, including the development of the questionnaire and interview questions. Ethical approval will also be considered at this stage to ensure compliance with research standards. Once approved, data collection will begin through the distribution of questionnaires to construction professionals in South Wales, alongside conducting semi-structured interviews with selected participants.
Stage 3- (2-3 weeks) Once data collection is complete, the analysis phase will begin. Quantitative data will be processed using descriptive statistics, while qualitative interview responses will be analysed using thematic analysis. This stage will focus on identifying key patterns and insights related to UXO impacts.
Stage 4- (3-4 weeks) The findings and information will be assessed and linked back to the information previously gathered, followed by the completion of the conclusion and recommendations. Time will also be allowed for rereading, checking, and final submission to ensure the research is presented accurately and correctly.
These stages are expected to take several months to complete due to the nature of the research and to allow time to chase responses and answers from construction workers who may not have time to complete the relevant questionnaires or interviews. To be on the safe side, 5 months should be enough to complete everything correctly and accurately but if all responses and interviews are complete on schedule the timeline can be brought forward.
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The findings of this research will hopefully highlight that unexploded ordnance (UXO) has a considerable and often underestimated impact on construction projects in South Wales. It is anticipated that the data will show that UXO encounters, while not necessarily frequent on every project, can result in significant disruption when they do occur.
From a financial perspective, the research is expected to highlight both direct and indirect costs associated with UXO. As discussed previously, direct costs include desk-based studies, geophysical surveys, and the involvement of specialist UXO contractors, while indirect costs are likely to arise from delays, reduced productivity, and potential contractual penalties. The findings may also suggest that projects which fail to adequately assess UXO risk at an early stage are more vulnerable to unexpected financial impacts.
In regard to project planning and management, the study is expected to reveal inconsistencies in how UXO risks are assessed and managed across different construction projects in South Wales. This may reflect varying levels of experience, awareness, and risk perception among construction professionals. Due to this, the research may identify a need for more standardised and proactive approaches to UXO risk management, particularly during the early stages of project development as well as highlight the need for training and knowledge to be passed onto construction workers.
Finally, the research is expected to gather important information into the practical implications of UXO in South Wales, helping to improve understanding and more effective risk management strategies. These findings will hopefully support the development of safer and more efficient construction practices, particularly in regions similar to South Wales.
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