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[bookmark: _Toc216522179]Introduction
The University currently faces various challenges when it comes to managing water in all its properties. This document will discuss and re-visit the current Water Management Plan and highlight key improvements that needs to be done to ensure that the University is compliant with legislation’s surrounding water. The Document is key in ensuring that the University both Corporate Environmental and Social Strategies are being achieved. The aim of this plan would help identify, prevent, and help mitigate problems such as the prevention of flooding and improving the overall water quality in all its campuses and accommodation.
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The University has a Sustainability Plan that highlights major “Sustainable Development Goals” in various areas such as Water. The main aim of the Water Management Plan is to make sure that all campuses and accommodation are in compliance with all legislative requirements regarding water, and to follow the country’s main goal of becoming more sustainable. This document highlights how the University ensure that the consumption of water has no negative impact to the surrounding environment, improve flood mitigation, and improve rainwater capture to name a few. This document was first published in 2022, and it states that a new review and improved document will be done this year. (Merebark. K and Williams. K, 2022)
The Documents highlights the main objectives that the University wants to achieve throughout the upcoming years. Where applicable, the plan is for all employers, employees, and students at the University. Objectives such as to reduce the overall water consumption in all campuses and accommodation, develop rainwater collection to help reduce infrastructure loading, and with the use of newer technology improve water efficiency (Merebark. K and Williams. K, 2022)
The Management Plan shows a section of what developments the university is currently undertaking. This ensures that they are compliant with all legislations and in making sure that all campuses and accommodation are sustainably managing water. The plan works by identifying current issues such as high usage and leaks, creating an action plan, then assigning a department to ensure that the goal is met at a given due date. The current document highlights which actions are currently ongoing and an estimate time given on when it going to finish. On all ongoing tasks an estimated target section is shown to highlight what the main purpose of that particular action plan can hope to achieve. (Merebark. K and Williams. K, 2022)



	Issue
	Action
	By Department
	By When
	Estimated Target

	Current Wastewater is estimate based on incoming supply
	Look at Drainage System and develop wastewater metering station for baseline development
	Sustainability Technical Compliance
	August 2023
	Accurate measure wastewater figures


(Merebark. K and Williams. K, 2022)
The Table above is an example from the current Action Plan. With current legislation today such as the Water Act 2025 there is more pressure for companies and independent third-party users to be able to monitor their outflow in real-time and give an accurate figure of their wastewater.
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[image: 6 Key Components of Effective and Sustainable Urban Water Management Systems]The University is currently waiting for the new University Strategic Plan where it has highlighted the various areas that it will work on. (Merebark. K 2025 B). The Water Management Plan main aim is to set a guidance that lays out the current steps being taken to further develop the University’s water strategy for all its campuses and accommodation. The management of water is crucial in supporting its environmental and sustainability duty of care, while helping to align with the wider university strategy. The Plan is key in ensuring that the University is in compliance with all legislative requirements surrounding water, and that it ensures that their duty on water resource consumption does not have a negative impact on its surrounding environment. Since the publication of the current Water Management Plan there has been countless developments in technology that can have a beneficial effect on how the University can help mitigate the problems currently being faced. (Hoffman. E 2025)


One Legislation that is essential that the University need to be compliant of is the Water Act 2025. It is one of the new legislations introduced in England and Wales to show the “government’s ambition, with wider transformative change across the whole water sector”. The legislation mainly targets water companies in ensuring that they are better held accountable for anything they fail to deliver. (Department for Environment, Food & Rural Affairs, 2025). Although not primarily aimed at the University, it still has an indirect implication to follow. This Act alone will further encourage the University to manage their water consumption, improve the water quality, and sustainably use water without any negative impacts to the environment. The Act continues to bring a national culture of water consciousness and accountability that will have an influence on how the University operates and the policies it creates. (Water (Special Measures) Act 2025).
With the use of newly develop technologies it can greatly improve how the University is currently dealing with all the problems surrounding water. Problems such as the lack of data that can help identify places with high usage or any leaks can be solve with the use of new software’s such as AI or SMART sensors. Improving the management of water such as hiring and training more employees or by building Sustainable Drainage Systems (SUDS) can help create an efficient system to help mitigate problems such as flooding in all campuses and Accommodation.
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(Delaney. J 2025)
As Technology continues to develop a new innovative technique that most industries have started to implement are the use of SMART sensors. A smart sensor is a type of device that takes information from the physical environment it is placed, and when it detects a specific input, it computes what resources or methods needs to be performed. (Kirvan. P 2025). The implementation of such devices to all campuses can provide real-time condition monitoring that can help ease the way water is being managed. With progressive development, SMART sensors can be equipped with additional advanced capabilities and communication technology that is able to provide a continuous data on the environmental and structural parameters like water consumption and water flow. With access to real-time data, it can help provide an idea on which areas need maintaining and how it could be improved, where it leads to the reduction of cost associated with consumption and maintenance. (Owen. A and Verona. M, 2025).
With other technologies such as the Internet of Things (IoT) and wireless communications it can further improve the capabilities of the sensor and how it processes the data collected. This makes data analysis easier to understand which provides a faster time in identifying the problem. (Owen. A and Verona. M, 2025). For the University an effective water management is key for its sustainability and operational efficiency in all its properties. The use of SMART sensors can help monitor “flow rates, pressure levels, and water quality in real-time”. Combining this equipment with other technology it can ease the process of managing water in all its campuses, helping identify leaks in the building and in landscaping it can be used as irrigation control. For irrigation the SMART sensor can monitor the moisture levels in the soil where irrigation can be adjusted in time to fully optimise water usage. (Owen. A and Verona. M, 2025).
[bookmark: _Toc216522183]Limitations
Though it comes with various benefits the limitations that come with the use of these sensors should not be ignored. Due the technology still relatively new the initial investment cost of installing these sensors would be expensive. Combining that with the data collected, data management can be difficult to read at first which makes it important that a specialist is trained and hired. With all these factors to consider the main limiting factor is the cost of SMART sensors. With the system relying on using the internet to wirelessly transfer data from the sensor to machines like phones and computers the possibility of an cyberattack is also likely. (Owen. A and Verona. M, 2025).
[bookmark: _Toc216522184]Building Management Systems
Managing water for across all campuses and accommodation would require the University to implement various approaches to help mitigate the environmental and social impacts. To improve the current management system a corporate Environmental and Social Strategy should be re-developed to minimise environmental impact while acting in a way that is socially and economically responsible. For the University to be able to create an appropriate management system the following steps should be taken to fully improve its success. 
The University would need to address the current issues that are currently taking place, this can be done by conducting a water audit, monitoring for water usage and leaks, and analyse the data gathered. Data collected can identify what water-saving technologies can be implemented to mitigate the existing problems. Technologies such as adopting a ‘close loop’ system can be installed where it recycles and re-use water withing the property, this reduces the amount of freshwater intake. Using all resources available the University can start to adopt water-saving practices, this is where technology such as AI and SMART sensors can be implemented. Students and employees can also be trained on how to responsibly use water where a mandatory lesson can be applied. With all the relationship tied with the University such as stakeholders and local water authorities, collaboration can be done to address the issues surrounding water and the ways it can be mitigated. By sharing knowledge and innovative designs, solutions such as SUDS can be appropriately applied to key areas. The success that is achieved from these steps can be promoted to both the public and stakeholders to show the importance of sustainably managing water where it can have an influence in the further development in how to manage water in the future. (Nantel. A 2025)

[bookmark: _Toc216522185]Limitations
When implementing a new management system there are some limitations that can occur. The biggest one is cost and time, the cost to build new technology into the system can be expensive and time-consuming which can influence the people who uses the property. The training that would take place can have minimal effect as people are unpredictable and may be resistant to all the changes taking place. With the constant changes in regulations, it requires the University to always be on top and have a continuous compliance. Another limitation is the reliant on stakeholder and local authorities to do their intended task which can be hard to keep track of and can lead to confusion. (Nantel. A 2025)

[bookmark: _Toc216522186]Ai and it’s increasing use in all professional areas
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(Mulder. P 2025)
With the further development of AI, it has become progressively popular in recent years. Currently the University has applied an AI system named “Kwiqly” for both its electricity and gas. The systems help monitor “fiscal meter consumption against historic consumption on days with similar weather conditions”. Any issues found such as too high or too low consumption of the resources can help notify the engineers the source of the problem. (Merebark. K, 2025 B)
When it comes to any operational management the main goal is to be able to perform things more efficiently, with high accuracy along with smooth operation. With water management effective maintenance is key in ensuring that water throughout all properties is being used efficiently and sustainably. The use of Artificial Intelligence (AI) enables computers and machines to simulate human intelligence and be able to perform problem-solving capabilities. (McGrath. A n.d). AI can be partnered with the use of SMART sensors where real-time data given by sensors can be obtained and analysed by the AI. The AI would then notify the necessary people on what actions would need to be performed to solve to problem, whether this would be a leak or a high usage of water in a particular area. With the help of AI, it can massively reduce the cost being used on any maintenance required. (Mc Grath. A) and (Owen. A and Verona. M, 2025).
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With the implementation of AI still being new to the construction industry there are still various limitations on why precaution should be taken. One of the biggest limitations is Cybersecurity. AI heavily relies on the internet which creates a threat of an attack is more likely. This can have a massive problem if all data is being stored and analysed by the AI system. This leads to the problem of data privacy, to be able to ensure that all water data collected is safe. This leads to more money needing to be spent on the security of the System. AI can also have a detrimental effect to the environment. The system heavily relies on energy-intensive computation that produces a huge amount of carbon footprint. (Caballar. R n.d). 
New reports have also shown an emerging concern with substantial water usage surrounding AI, the use of water helps keep the computer cool, indirectly generates electricity, and as a material needed during the manufacturing of the hardware like servers they run on. For the University this is a massive consideration to take into account to determine whether the use of so much water to start up an AI system can be beneficial for its sustainability plan. (Kenny, R et al 2025).

[bookmark: _Toc216522188]Engineering and Environmental infrastructure and innovations
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(Merebark. K 2025 A)
Environmental infrastructure such as Sustainable Drainage Systems are a great way to help reduce the amount of water being waste. Currently this method is being implemented by the university in most campuses and accommodation. The Innovation Matrix (IM) currently has a small garden by the sidewalk where it uses rainwater collected from the roof and is transported into these areas. In Carmarthen a natural pond has been created where rainwater collected from the nearby infrastructure are transported into the man-made natural pond. (Merebark. K, 2025 A). Currently during heavy rainfall places like the IQ carpark are being flooded due to the lack of drainage system. This can be prevented with the use of various SUDs pavement construction. Having a permeable pavement prevents water runoff and makes the water flows underground to a sub-base tank and can be slowly released into the water system to help preventing overwhelming nearby sewer system. 
The SA1 Campus currently has 2 attenuation tanks that are in the IQ building and in the library. These tanks help temporarily store excess rainwater and control the flow rate of water going back to the sewage systems. Water from these tanks can be tested to see the quality, where the results can be used in making the water cleaner. (Merebark. K, 2025 A). The further development of this type of infrastructure in all campuses that are prone to flooding can help prevent build up of surface water helping reduce maintenance costs for the University. 
[bookmark: _Toc216522189]Limitations
One of the Major limitations surrounding SUD systems are that it is relatively expensive to build and maintain. Depending on how big the intended system is going to be, factors such as ground condition and timeline of the project have an impact on the overall cost. Ground conditions play a vital role in ensuring the success of a SUD system. If there is impermeable soil underground, it will restrict infiltration and can cause surface water flooding. This is the case for the SA1 Campus where the campus is built on man made ground, which has a high chance of impermeable materials located under. For Attenuation tanks operating and maintaining is one of its limitations which can cost the University a lot of money to install and keep it maintained and operational. (susdrain, 2018).
[bookmark: _Toc216522190]Conclusion
Overall, the water management plan is an essential document for the University to ensure sustainability and compliance to all legislation surrounding water. With all recent developments in technology and innovative methods in ways of managing, it is suitable for the current document to have a review and implement such strategies. With the upcoming Strategic Plan, a new and revised water management plan would help ensure that water throughout all Campuses and Accommodation is being sustainably managed.
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