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1.0 Introduction
[image: ]The University of Wales Trinity St David (UWTSD) faces increasing difficulties with utilising every drop of water that flows through its facilities. With rainfall increasing in South Wales, the risk of flooding and overloading of facilities is increasing. An effective water management plan is becoming more essential to match UWTSD’s dedication for sustainable practices, as stated in the UWTSD water management plan (Merebank and Williams, 2022). The UWTSD requires a comprehensive water management plan to ensure that water is used sustainably, efficiently, and responsibly across its campuses. If these campuses are not coordinated in their efforts, then water can become costly and environmentally damaging. The UWTSD must have a corporate environmental strategy, aiming to minimise the environmental impact while remaining profitable, and maintaining the services while adhering to local and national regulations. They must have a sustainable vision, stating their ideas and innovations to reduce the impact on the environment. The university also must create measurable targets such as measuring water flow and reusing grey water. The university must also complete a water audit, examining how and when water is used, managed, and discharged across all its campuses, helping to reduce water consumption, improve management for storm water, and help themselves align with water legislations, such as the SuDS Standards Environment Act 2021 and the Water (Special Measures) Act 2025.Figure 1. Lim et al (2022)


2.0- Summary of the Existing Plan

The UWTSD released its most recent water management plan in 2022, published by Koi Merebank, the universities sustainability officer, and Kelly Williams, the universities executive head of operational estates and facilities. The water management plan was to be reviewed in June 2025; however, this deadline has been extended until 2026. The plan discusses issues the university has been facing in regard to utilising its water, and the actions taken or the actions they plan to take to combat them, assigning departments to each task to equally distribute the workload. For many of its aims, there is no target date for implementation. This can cause a lack of direction and urgency from all work forces to resolve the issues being faced. This also doesn’t allow investors to visualise the direction the university wants to go in and when they plan to do so.

3.0- Issues faces by UWTSD relating to water management

One of the main challenges faced by the UWTSD is the inability to collect data to help identify areas of high usage and leaks (Merebank and Williams, 2022). Having a lack of data to discover areas of high-water usage can cause an organisation to overconsume on water, which can minimise profits and contribute to environmental damage. However, in the 2022 UWTSD water management plan, Merebank and Williams discuss their future and current plans to mitigate these. To help detect leaks in the system and unnecessarily high areas of water usage, their plan is to introduce sub metering at strategic supply points (Merebank and Williams, 2022). A submeter is an important piece of equipment that allows the department that has been allocated to focus on detecting each unit’s total usage, as described by Schmit (2022). By installing water meters, water costs can be properly measured instead of estimating, allowing for correct figures to be published. This article by Schmit was published in 2022, which is the same year at the UWTSD water management plan. With the development of Artificial Intelligence (AI) rapidly developing over the past three years, it is important to select sources of information as close to the publication date as possible to critique the information.
 Another issue stated in the UWTSD Water Management Plan is a lack of education for staff and students on campus, as stated by Merebank and Williams (2022). To combat this lack of education, the UWTSD began an education campaign to help highlight the importance of individual actions to improve water consumption. (Merebank and Williams, 2022). Beginning the week of the 16th of October 2023, the UWTSD celebrated its sustainability week across its campus’, helping the public understand how the university is driving towards more sustainable practices and help staff understand their roles to help reach these goals (University of Wales Trinity Saint David, 2023). As this article has been composed by the university. The university is a reputable source as they have a focus on academic integrity. However, as the article is posted by the university which may have some personal biases or to promote themselves which may make the information they provide less reliable. 

4.0- Recommendations For Implementation
4.1- Smart Sensors 
AI has emerged as a frontrunner in water measurement over the last ten years and especially in recent years. AI has been developed to have advanced predictive capabilities, enabling engineers to anticipate water demand, and optimize the water flowing through its facilities; detecting anomalies as they happen to prevent further wastage (Ed-Dehbi et al, 2025). This report reviews literature from 2015 to 2024 and used a dual-reviewer approach for data extraction which improves confidence in the work, allowing for full coverage of relevant literature. However, the literature is focused on only English and French studies, possibly ignoring relevant literature from research untaken outside these regions.
 One AI powered method of water monitoring is using smart sensors. Smart sensors are a recent piece of technology that easily monitor the quality, temperature and pH in real time (Toms, 2024). The author of this article has qualifications in engineering with experience using smart sensors, giving his information reliability. This process is more time efficient than completing the monitoring manually, as testing without smart sensing, data would need to be collected by humans and tested in-situ by technicians (Singh and Walingo, 2024). Smart sensing would be beneficial to introduce into the system as they are able to detect areas of high use, pipe cracks and leaks (Rousso et al, 2023). This report was written by engineers at the School of Civil, Environmental and Mining Engineering of Adelade, giving credibility to their information as they have experience in water management. However, this article was released in 2023, being partially outdated in terms of Artificial Intelligence development in the field of water management. A lack of data in leaks was an issue mentioned in the UWTSD Water Management plan and introducing smart sensing would be a very proactive method of water management, helping to detect defects before they become an issue, rather than the reactive nature described in the original water management plan. 
[image: ]Smart sensors use the Internet of Things (IoT) to collect and send data between physical objects and the internet (South Scientific Services, 2024). IoT generates highly accurate data, between 93 and 99 percent, by sensing the environment around it, sending the data to linked devices and allowing data to be collected and observed in real time (South Scientific Services, 2024). South Scientific Services have over 30 years in environmental testing of water, giving credibility to the information provided. However, this source doesn’t have an author listed, meaning there’s no information regarding the author, leaving any personal biases unknown. Koi Merebank, the Sustainability Officer for UWTSD stated in an email, “Regarding AI we do not currently use it for water, however we do use it for electricity and gas”. The introduction of AI, such as Smart Sensing and Building Management Systems (BMS), which is used for other resources would be revolutionary for the university.   Figure 2. Smart Sensing (PsiBorg Technologies Pvt. Ltd, 2023)

In conclusion, using a smart sensor would be beneficial to the university as it would solve the issues regarding a lack of data on areas of high-water use and leaks, giving staff immediate information to resolve the issues. However, by implementing new technologies, there would need to be training for the staff, which has some expenses and takes time, but will become more environmentally and economically viable over time. This training to staff would also go some way to fixing issues regarding a lack of education on water conservation, as mentioned in the original water management plan (Merebank and Williams, 2022).  





4.2- Building Management Systems
[image: ]Figure 3 Building Management System (GabkoTech Innovations, 2024)

BMS is a highly intelligent, computer-based control regulator that can oversee a wide range of roles within a structure, including heating, air conditioning, lighting, security systems, and most importantly, water management (Bharadwaj, 2023). The author of this article is the co-founder of Know Your Building, a company who specialise in the progression of BMS (Bharadwaj, n.d). However, this information has been provided by Bharadwaj herself, providing us with the possible issue of biases and conflict of interest. This article is from 2023, being relatively up to date but artificial intelligence has developed greatly since this date. As described by Bharadwaj (2023), the BMS is the brain of the building, tying together many systems to help everything work efficiently to ensure safety and comfort. BMS helps to solve some of the common issues that exist in many buildings, especially ones that has been mentioned in the existing water management plan. BMS’s help to control water usage, detecting any leaks and giving real time monitoring (Bharadwaj, 2023). This real time monitoring can help to understand patterns in usage, including timing and areas of high use, helping to identify any anomalies (Bharadwaj, 2023). This level of detail in water usage allows for adaption in occupancy, allowing for lower levels of water flow during quieter times and allowing greater flow in busier times. This can help the university to become more environmentally sustainable whilst helping with cost savings (Bharadwaj, 2023). Regular updates and maintenance are required to ensure efficiency over the building’s lifespan, as sensor malfunctions can cause inaccurate data and require ongoing upkeep. (BMS Control Systems, 2023). 
While BMS’s have been revolutionary for building and water management, there are some important limitations that must be taken into consideration.  One issue regarding BMS fitting is the task of proper integration between the existing infostructure and the retrofitted BMS (BMS Control Systems, 2023). Integrating this new system into the preexisting water system can be complex and take time to the implement and take time to educate staff around the campus due to its intricacy (BMS Control Systems, 2023). This UK based company are experts in their field, helping to give credibility to their information due to the experience they have. They have also listed sources of information to validate their information, helping to ensure their information is trustworthy and based on fact. Another issue regarding BMS is costs. the initial installation costs are high and can take money away from other pressing issues. Flores and Ghisi (2022) completed an analysis of seventy-two documents on the environmental performance of buildings with a focus on BMS, finding a lack of standardised procedures between the sample, with variety of the methods used, metering procedures, and indicators. This research paper has clearly stated their sources of information and stating no conflicts of interest. This helps to give validity to their information as they have no biases and are stating public information. It is important with BMS to follow a strict procedure, ensuring its reliability and efficiency. BMS would also help combat the issue of a lack of data of water consumptions and areas of high use, as reported in the UWTSD water management plan. As data is regularly available to monitor, the university would be able to have greater control over their water usage.
To conclude, there is plenty of evidence pointing towards the fact that BMS can offer substantial benefits into improving water efficiency and safety, ensuring the water is of the correct pH and temperature and safe to drink. The ability to provide instant monitoring and detect anomalies makes them important to hitting the universities sustainability goals. However, academic research also highlights limitations in BMS, especially the lack of standardised procedures between different sites and the challenges of retrofitting BMS into existing infrastructure.  Therefore, while BMS technology is highly promising for the future of water management for the UWTSD, successful introduction into the existing infrastructure requires intense planning, financial investment, and regular maintenance and upgrades.

4.3- Education Into Water Conservation and Innovation
The university believes a lack of education for staff and students is partially to blame for the high levels of water consumption. With taps being left to run for extended periods of time and accommodation appliances not up to eco-friendly standards, upgrading equipment, such as upgrading existing taps, installing eco shower heads, and fitting dishwashers within accommodation would help to use less water and resolve the issues mentioned in the water management plan.
[image: ]
The Water (Special Measures) act of 2025 is a new legislation that is mainly relevant to water companies, such as Welsh Water. The act gives power to the regulators in the water industry, holding water companies accountable for unsafe practices (Gov.UK, 2025). This information comes from a reputable source, coming from a governmental, unbiased website. Water companies must be more environmentally conscious, acting in the interest of people and the environment rather than financial incentives. Every sewerage outlet must have full monitoring to ensure all water released is tracked and understood (Gov.UK, 2025). The university lacks the ability to monitor wastewater, estimating the outflow based on incoming water. To strive to become industry leaders, the university should install monitoring of outflow. Within the next ten years, a legislation may be passed pushing all companies to monitor the outflow. Being ahead of the curve would help reduce costs further down the line. To align with the new legislation, the university must work to use its grey water. The university collects grey water in collection tanks and uses it for irrigation, saving money and becoming more environmentally friendly. Figure 4, Innovation Matrix (Business News Wales, 2025)


5.0 Conclusion- 
Effective water management is becoming increasingly critical for the UWTSD with increasing rainfall in South Wales and across its further campuses, causing great strain on the drainage system. While reviewing the original water management plan, the university mentioned many issues that prevent themselves being environmentally friendly such as high water consumption, limited data on water usage, and a lack of awareness among staff and students. Without innovation, these issues may persist. 
This report explains that advanced AI software, for instance, smart sensors, and Building Management Systems (BMS), offer substantial benefits to help address these challenges. These pieces of software help to detect leaks, check water flow and find areas of high usage. BMS and smart sensing, with financial investment, can become a very economical and environmentally friendly method to manage water inflow and outflow, ensuring every drop of water is utilised. 
Furthermore, education, innovation and behavioural shifts are imperative to sustainable water management. Informing staff and students about how to become more water conscious alongside upgrading environmentally unfriendly components can significantly decrease water consumption. In addition, ensuring all campuses meet British standards and new legislations can be a challenge. To combat this, using the innovative methods used in this report will help the university to become proactive rather than reactive. Overall, a coordinated, automated and thorough approach allows the university to boost profitability, reduce the total water usage, and enhance their position in the world of sustainability.
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