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Water Management

Introduction

In this document I will be assisting the consultation team in reviewing the UWTSD water management plan and its overall effectiveness. I will be looking at the specific problems it tackles and the methods which the university use as mitigation. Once I’ve summarised the main water related issues and related management approaches, I will make recommendations to make the plan more robust and improve the quality of the document. 

UWTSD Water Management Plan review 

In the plan created by the university it gives the reader plenty of information about not only the water related challenges they face, but also the mitigation strategies that have been implemented to face these issues. The document also explains how water is a key priority within the UWTSD sustainability plan which adheres to the UN Sustainable Development Goals, and the purpose of this plan is to comply with the Environment Wales Act 2016 as they have a statutory duty to ensure water consumption is not negatively impacting the environment. 
The water management plan was effective from the 30/06/2022 with a set review date on the 30/06/25, so I will be reviewing the highlighted problems and control measures with planned objectives in this period. Below is a summary of some of the issues which the university has identified, and the actions to mitigate them. 

Lack of data to identify high usage and leaks
They have identified that there is not enough information to locate potential issues or leaks within their facility. This is a glaring problem as it will be very difficult to introduce effective measures to improve management of water consumption if you don’t know where your problem areas are on the premises. The action set in place for this issue is to implement sub metering at strategic supply points, which will give the university more information about specific usage from the facility and will inform them where there is higher usage or potential leaks. 

Taps left to run for extended periods
The university have identified on their plan that taps in bathrooms could be running far longer than needed, thus causing excess water to be unnecessarily wasted and likely leading to an inflated water bill. The action set out in the plan to combat this is to upgrade existing taps with percussion/IR taps. Percussion taps are push activated and operate on a timer which means the tap runs for about 8-10 seconds (NotJustTaps. 2004-2025), this would reduce needless water consumption and ultimately save money for the university and contribute towards their sustainable goals. 
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(NoNeedToTouch. 2019)

Accommodation showers  
In the water management plan, it's noted that the accommodation showers are an issue that needs to be addressed. Like the previous issue with taps, they have identified that there is likely a lot of wasted water consumption by students in the accommodations. To tackle this issue the university have outlined that they planned to audit existing stock and to install eco shower heads. These eco shower heads use a lot less water than the standard counterpart. According to Will Tottle (2025), eco shower heads typically use 6–9 litres per minute compared with more than 12 litres for standard models. This reduction could significantly lower consumption in student accommodation.

Treated drinking grade water for maintaining grounds
For maintaining the grounds, it is suggested that they have been using treated water to maintain it. The university have highlighted this as an issue and have suggested the action of using water buts and rainwater diverters for grounds maintenance. This would be a more sustainable solution that would avoid using potable water from the mains, thus reducing unnecessary water from the mains and provide a cost saving from the university. In the plan the goal for this is that by April 2024 70% of watering grounds comes from rainwater.  

Recommendations 

The current plan is good and identifies some key issues that are worth addressing and sets out some effective strategies to help mitigate these problems. However, in my opinion there can be improvements implemented to enhance this document and ensure and increase its effectiveness. 


Add clear KPIs for every action
KPI stands for key performance indicator, and they are an effective way to measure progression and success. Some actions on the water management plan do have estimated targets but they seem a little vague, and some actions have no targets at all. Without clear KPIs for each task it can prove difficult to measure the results of actions implemented, and there is no real way of tracking progression (Construction Placements. 2025).
My recommendation to improve the water management plan is to set at least one KPI for each identified issue, and to possibly set multiple KPIs for more complicated or long-winded issues so that it is easier to track progress. For example, with the plan to implement sub-metering points I would add KPIs that would be different percentages of buildings that have had sub-metering installed and are producing information. This would give the university targets to aim for to achieve their goal by their set deadline and measure progress accurately. 
Another example would be to set certain percentages in reduction of potable water being used for irrigation, so it would be in increments of 10% so you can gradually implement more urban drainage systems to capture and redistribute water and measure the success of your efforts and discover if you need to try alternative methods to improve. With clear benchmarks set out from start it gives the university the best chance of achiveing all goals effectively. 

Add additional baselines 
It is stated in the water management document that they plan to establish a baseline for legionella flushing, however I would implement additional baselines so the university can make better informed decisions about what areas to target with their plan. With the additional information provided from these campus wide baselines we would be able to spot anomalies and be easier to justify proposed actions with baseline information to back it up (BBP. 2022).
I would set up individual baselines for the accommodation units, each building on campus and irrigation systems. With all the information on these separated it would make it a lot easier for the university to establish water usage and determine what actions are necessary and where they would be required on campus. 

Smart Sensing       
A university-wide IoT leak detection system could be introduced to provide continuous monitoring of the pipe network. Ultrasonic and pressure-based sensors can identify small leaks or sudden bursts. When connected to a digital platform, these sensors can send instant alerts which would allow the UWTSD rapid intervention and reduce the likelihood of significant water loss (Singh & Ahmed, 2020).
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[bookmark: _Int_uYG1dzGa]Another improvement would be the installation of occupancy-linked fixtures in bathrooms. These devices use motion sensors to determine when facilities are being used and adjust flushing, cleaning cycles and water flow accordingly. This ensures that water is only consumed when necessary, which would help to cut down on waste during periods of low occupancy.
Smart flow restrictors and adaptive taps could also be installed. These technologies adjust water delivery in response to factors such as the number of users, the time of day and historical usage trends. By tailoring flow rates to actual demand, the system can maintain user comfort while improving efficiency.
Another potential improvement could be the installation of sensors that measure humidity, temperature and Legionella risk to replace fixed flushing schedules. Instead of relying on routine cycles, the system would monitor stagnation risk and trigger flushing only when required. This targeted approach could lead to a reduction of unnecessary water use by up to seventy per cent while still adhering to health and safety standards (Singh & Ahmed, 2020).

Integrating Water Systems into the Building Management System (BMS)
One of the most significant opportunities for improvement in the current water management plan is the deeper integration of water systems into the Building Management System (BMS). At present, many facilities under‑utilise their BMS, with water management often excluded from the wider energy and controls ecosystem. As noted by BMS Controls (2023), embedding water infrastructure into the BMS allows water to be treated as a controllable asset rather than simply an external utility bill.
Full integration would involve connecting water meters, pumps, irrigation systems, and valves directly to the BMS platform. This would allow the maintenance team to monitor consumption in real time and respond quickly to anything out of the ordinary. Dashboards could also be added to the BMS interface to provide a few detailed insights, including live consumption data, leak detection, fixture‑level analysis, irrigation heatmaps, and Legionella risk mapping. According to Know Your Building (2023), such visualisation tools make water use more transparent and actionable for facilities managers.
Automated control rules would further enhance efficiency. For example, water zones could be shut off when occupancy sensors detect that a building is empty. Irrigation could be disabled when soil moisture exceeds a certain percentage of saturation, and alerts could be triggered if night‑time water use rises above a set threshold with would be the result of a hidden leak. These automated responses reduce waste and improve reactive control measures when problems arise (BMS Controls, 2023).
Water‑saving actions can also be linked to heating, ventilation, and air conditioning (HVAC) systems. A practical example which we could potentially implement is the collection of condensates from air conditioning units, which can be automatically pumped into irrigation tanks. If done correctly this approach would reduce potable water demand by utilising another water source that is not reliant on the meter. Banyan Water (2024) highlights that linking water and energy systems in this way can deliver significant cost savings for campuses, which would make this an excellant and robust addition to the water management plan.
[bookmark: _Int_Vn1FZczN]By integrating water systems deeply into the BMS the university could create a unified platform where water, energy, HVAC, and safety are managed under one intelligent framework. This approach would reduce operational costs and improve sustainability, and lowers risk by ensuring that all critical resources are monitored and controlled together. It also aligns with best practice in sustainable campus management, supporting compliance with environmental legislation (Know Your Building, 2023).

AI‑Driven Predictive Water Management
Artificial intelligence is increasingly recognised as a useful tool in utilities management and is now entering the estates and facilities management sectors. By embedding AI into water management systems, it would greatly help the university into moving from reactive monitoring to predictive optimisation, ensuring that resources are used more efficiently and risks are addressed before they escalate (UK Water Partnership, 2025).
One key application is predictive leak analytics. If implemented for use at the university the AI systems could analyse consumption data to identify abnormal patterns, sudden spikes in specific buildings or fixtures that are becoming wasteful before they fail. This proactive approach would enable us to intervene early thus preventing costly leaks and reducing unnecessary water loss (Xylem Vue, 2025).
Machine‑learning can also optimise flushing and cleaning cycles. Instead of relying on fixed schedules the AI models use occupancy data, historical flow patterns, stagnation modelling, and environmental factors such as temperature and humidity. This reduces unnecessary flushing while maintaining compliance with health and safety standards. Recent studies highlight that machine‑learning techniques are particularly effective in dynamic environments where traditional optimisation methods have struggled (Danandeh Mehr & Moghaddam Nia, 2025).
Demand forecasting is another robust application which could be implemented. AI can predict when fixtures are likely to become inefficient, when pipes may be at risk and which areas will benefit most from refurbishment investment. This would allow UWTSD to plan upgrades more strategically, ensuring that resources are directed to areas of greatest need and long‑term resilience (Sustainability Directory, 2025).
Generative AI can further enhance reporting and compliance too if integrated correctly. Automated systems can generate monthly water reports, integrate data from Building Management Systems and metering, and send alerts directly to sustainability and compliance teams. This would take away and automate a lot of the admin required with water management, collating and summarising the information gathered for review by the maintenance team at the university. Research by Capgemini and the Water Research Foundation shows that generative AI is emerging as a strategic asset for utilities, enabling more efficient communication and operational oversight (Capgemini, 2025).

Green Infrastructure and Nature‑Based Solutions
Another great way to improve the water management at the university would be adopting green infrastructure and nature‑based solutions. These approaches use landscape design and ecological processes to manage water flows in a more sustainable way and reduce reliance on traditional grey infrastructure. A few examples of this would be to integrate permeable pavements, rain gardens, bioswales, constructed wetlands and green roofs to control stormwater more effectively. These sustainable solutions can also look aesthetically pleasing and improve the image and presentation of the university (Chandratreya, 2025).
Permeable pavements allow rainfall to soak into the ground rather than running off into the existing sewers, which could either be a combined system or separated storm line. This reduces flood risk and supports groundwater recharge. A big problem I have noticed at the campus is that the car park constantly floods due to a lack of drainage whenever there is bad rainfall. As a possible recommendation I would reconstruct the carpark with the intention of installing permeable paving as appose to the traditional asphalt that is currently there now. We would install cells underneath the carpark filled with granular stone and lined with non-woven geotextiles as segregation, to keep these cells clean and effective. On top of these cells would be asphalt that is core drilled to allow water to run through to the cells and finally block paving on top of bedding sand to finish. If done correctly this would solve the flooding problem while also offering a pleasant new car park area. 
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(Marchingtonstone. 2017)
Other possible options for the campus could be rain gardens and bioswales which are vegetated features that capture and filter stormwater, slowing flows and removing pollutants before they reach larger drainage systems. This is quite an effective solution that is easy to implement across the campus, from a previous tour around the facility I know that they have a few rain gardens in operation already. 
A few other considerations are constructed wetlands to provide natural treatment capacity to improve water quality and create habitats that enhance biodiversity. Green roofs absorb rainfall, reduce peak runoff and moderate building temperatures which further supports sustainability goals and would be a great addition to the university (Virtanen, 2024).
Smart irrigation systems linked to soil moisture sensors should also be deployed. These systems activate only when soil conditions require watering and therefore reduce unnecessary water use while lowering demand on potable supplies. This approach aligns with the principles of Sustainable Drainage Systems which aim to mimic natural drainage processes and reduce the harmful impacts of urban runoff (Zarei & Shahab, 2025).
The adoption of these measures if done correctly would reduce harmful runoff while improving biodiversity across campus landscapes and support compliance with SuDS regulations and significantly cut irrigation demand. For the university, implementing nature‑based solutions demonstrates a strong commitment to sustainability, ensures compliance with environmental legislation and provides visible benefits for both the environment and the student community.
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