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[bookmark: _Toc214357342]1. Summary
The water industry plays a vital role in providing a safe and reliable waste water service that protects people and the environment. Properly treating and transporting waste water is essential for all of us but needs to be done without harming the natural assets that both companies, and wider society, rely on.
Waste water pollution has in the past damaged rivers, streams, groundwater, and coastal waters. The situation has improved over the last 30 years. Treated waste water returned to the water environment is now much cleaner. There was 68% less phosphorus and 75% less ammonia in water industry waste water discharges in 2024 compared to 1995. More than 91% of bathing waters meet minimum standards, and bathing water quality information is now easily accessible online at Swimfo. The public use water more efficiently and are more aware of environmental issues linked to water quality.
Regulation and enforcement have also improved in recent years. New legislation has given regulators tougher powers and more officers have been recruited. The Environment Agency exceeded its target of 4,000 water company inspections in financial year 2024 to 2025, and is on track to deliver 10,000 in 2025 to 2026. Digital upgrades of compliance tools have allowed data to be rapidly turned into regulatory intelligence, enabling stronger compliance assessment. Better targeted and evidence-led regulation has led to the largest ever criminal investigation against all water companies. The number of storm overflows monitored across the network has increased from 10% in 2015 to 100% from 2023, with annual data published on the Defra Data Services Platform. The recommendations of the 2025 Independent Water Commission will further affect the future of the water sector and how it is regulated.
However, the water industry remains one of the main reasons for water bodies not achieving good status in terms of water quality and ecology. The total number of pollution incidents from water and sewerage company assets rose sharply in 2024 to 2,801, including 75 serious incidents. This continues the increasing trend of recent years. New statutory obligations for water companies to produce annual Pollution Incident Reduction Plans will require companies to undertake full root cause analysis of incidents. This will help target operational maintenance to further drive down incidents.
[bookmark: _Int_ixTX4AJt]Pollution from storm overflow discharges continues to be a priority issue for the public. Water companies need to further improve their treatment systems and reduce incidents of untreated waste water being discharged to the water environment. The current investment programme aims to deliver significant improvements, supported by new statutory requirements and long-term planning.
Water companies also face challenges to the resilience of their services and assets. Climate change is causing more extreme weather, which means that waste water treatment must be able to cope with both heavy rainfall and prolonged dry weather to avoid pollution incidents. Growing populations and development are putting pressure on existing waste water infrastructure especially when development happens at pace. 
We are more aware of the risks to the environment from substances of concern, including chemicals and microplastics. We know that existing waste water treatment does not effectively remove all of these substances, and many remain in sewage sludge which is largely disposed of to agricultural land. These pressures will heavily influence the decisions and investments that water companies are taking now and in the future. 
[bookmark: _Toc214357343]2. The challenge of water industry waste water
2.1. Discharges to water
The history of the water industry providing sanitation goes back over 200 years. The water industry collects and treats domestic and trade waste water, and sometimes tankered industrial waste. Anything flushed down the toilet, water from baths and showers, and water from dish washing or sinks all goes down the waste pipe. Together this waste is called sewage. The water industry plays an important role in collecting this sewage and ensuring it is treated before it is discharged to the environment. 
The water industry also collects rainfall, sometimes separately from waste water, sometimes combined with it. The variability in the volume and strength of the sewage can make it difficult to treat, especially as climate change is causing more extreme rainfall and dry weather events.
Waste water can be a problem because of the substances that it contains, even after it is treated. These include nutrients, pathogens, chemicals, and microplastics. High concentrations of nutrients in the water environment, namely phosphorus and nitrate, cause eutrophication. This is defined as excessive algal and plant growth which leads to oxygen becoming depleted. The impacts from eutrophication are made worse by lower flows and higher temperatures associated with a changing climate. Pathogens, such as bacteria and viruses, can affect bathing and shellfish waters by causing disease.
Chemicals and other pollutants can be toxic to wildlife and to humans if they exceed safe concentrations. These substances can come from industrial or domestic sources and can greatly alter the state of any receiving water. Water companies cannot control what substances come into waste water treatment works other than from consented trade effluent discharges. Due to complex supply chains, lack of monitoring by producers and a degree of poor awareness, many trade effluent dischargers do not have adequate knowledge of the full chemical composition of their discharge to report this to the water company. Climate change can also worsen chemical impacts by reducing the volume and flow of receiving waters, and in some cases changes in water temperature and pH can alter chemical toxicity. Further information on these pressures can be found in the ‘Chemicals’, ‘Nitrate’ and ‘Phosphorus’ narratives.
Sewage also contains ammonia which can be toxic to aquatic life. The nitrification of ammonia in the water environment can also reduce dissolved oxygen (DO). A reduction in DO can cause stress and lethal effects on aquatic life. In groundwater, ammonia rapidly transforms into nitrate, in addition to the nitrate that can be present in waste water. Nitrate can cause issues for drinking water supplies as it can be toxic to humans and requires additional treatment.
Waste water problems are not only associated with treated discharges from sewage treatment works. Throughout the sewer network there are overflows that discharge either surface water or a combination of surface water and sewage during extreme rainfall events. There are approximately 14,500 storm overflows. These prevent sewage from flooding homes and businesses but can cause untreated waste water to enter the environment. 
There have been instances of illegal ‘dry day spills’, where untreated waste water enters the environment via storm overflows on days where there is no significant rainfall. These are classed as pollution incidents and can lead to enforcement action against the company responsible for the discharge. Storm overflows can be associated with poor water quality in rivers, bathing waters, and shellfisheries. 
The Water Environment (Water Framework Directive) Regulations sets targets for the ecological and chemical status of water bodies and defines the standards needed for water bodies to reach these targets. The Urban Waste Water Treatment Regulations (UWWTR) regulate the collection and treatment of water industry waste water. While the number of sites failing water quality standards each year has dropped significantly, waste water discharges from the water industry continue to contribute to failures. According to 2022 figures, pollution from water industry waste water is preventing approximately 36% of water bodies from achieving good ecological status. 
There continues to be a high number of incidents resulting from water and sewerage company activities. This was highlighted in the pollution incident report for 2016 to 2024. Pollution incidents lead to the release of harmful substances into air, land or water, and some can cause significant harm to the environment. In 2024 there were 2,801 pollution incidents from sewerage and water supply assets, which is an increase of 47% since 2016 and the third consecutive annual increase. The number of serious pollution incidents recorded in 2024 was 75, which is a 32% increase since 2016. This was mainly due to the performance of 3 water companies which account for 61 of the 75 incidents, resulting in a polarised performance picture across the sector. Two water companies had zero serious pollution incidents in 2024. Figure 1 shows the numbers of serious pollution incidents each year since 2016. 
Figure 1 Number of serious pollution incidents from sewerage and water supply assets for the 9 water and sewerage companies between 2016 and 2024
[image: ]
Chart and table note: a statistical assessment (using the Pearson correlation coefficient) has been applied to annual data – this identifies the years 2021 and 2024 to be significantly higher than the average for the data period 2016 to 2024.
Table 1 Number of serious pollution incidents from sewerage and water supply assets for the 9 water and sewerage companies between 2016 and 2024
	Year
	Number
	3 year Average

	2016
	57
	 

	2017
	52
	55.0

	2018
	56
	53.3

	2019
	52
	50.7

	2020
	44
	52.7

	2021
	62
	50.0

	2022
	44
	51.0

	2023
	47
	55.3

	2024
	75
	 



2.2. Application of sludge to land 
Sludge is unavoidably produced by all water companies during the proper collection, treatment and discharge of waste water. This nationally critical service, to treat waste water so it does not damage the water environment and create public health problems, requires continuous removal of the sludge. Sludge is made up of the solid components of waste water and the collection of non-mains sewage systems, such as septic tanks. It is processed for onward use using different treatment methods. These can be broadly categorised as:
· biological (such as anaerobic digestion)
· chemical (such as lime stabilisation)
· temporal (such as storage)
· thermal (such as incineration)
The UWWTR require reuse of sludge where practicable as a beneficial resource. In the UK, sludge is typically treated using anaerobic digestion and dewatering, then is primarily recycled to agricultural land. The application of sludge to land for food production is regulated by The Sludge (Use in Agriculture) Regulations (1989). The water industry uses the term biosolids for treated sludge supplied to farmers.
Sludge is high in essential plant nutrients, such as nitrogen and phosphorus, so it functions as a fertiliser. If used properly, the organic matter in sludge can also improve soil structure, microbial activity, and soil fertility. This can be an effective circular economy solution through reuse of a waste product, rather than using artificial fertilisers produced through carbon-intensive processes. However, storage and spreading must be carefully controlled as some substances in sludge can harm the environment. 
The nutrients in biosolids can support crop growth, but if the concentration of these nutrients becomes too high they can inhibit crop growth and damage soil health. Excess nutrients can also leach into groundwater or run off into the water environment. This can cause eutrophication, a process where algae and plants overgrow which eventually leads to oxygen being depleted. Without oxygen, fish and other aquatic organisms cannot survive. Excess nitrate in groundwater can cause issues for drinking water supplies. Further information on nutrient pressures can be found in the ‘Nitrate’ and ‘Phosphorus’ narratives.
The sewage treatment process causes some chemicals and other substances to accumulate in sludge. Examples include PFAS (per- and polyfluoroalkyl substances also known as ‘forever chemicals’), pharmaceuticals, antimicrobial agents, and metals. The process of separating solids and liquids in the treatment process also means that microplastics are concentrated in sludge. These substances have the potential to harm the soil environment or move into groundwater and waterways causing harm to aquatic life. Not all of these substances are regulated in sludge, which has been the focus of recent public and media attention. Further information on these pressures can be found in the ‘Chemicals’ narrative.
[bookmark: _Toc214357344]3. Addressing the challenge
3.1. Ensuring that water companies protect and improve the environment
All those associated with the water industry, including customers, are aware of how water company activities can affect the environment. Because of the risks, the industry is one of the most regulated sectors in the country. The licensed monopoly status of the water companies means there are strict controls on the services they provide. Currently, the 3 regulators are:
· the Drinking Water Inspectorate, the drinking water regulator
· the Environment Agency, the environmental regulator
· Ofwat, the financial regulator
Natural England do not directly regulate the water industry but have a role in setting environmental standards and ensuring that water companies meet their obligations.
The recommendations of the Independent Water Commission review of the water sector were published in July 2025. This included a recommendation to establish a new integrated water regulator in England, combining the functions of Ofwat, the Drinking Water Inspectorate, and water functions from the Environment Agency and Natural England. Government has accepted and is fast-tracking this recommendation. In Wales, Ofwat’s economic responsibilities will be integrated into Natural Resources Wales. 
There are additional recommendations that government will consider as a priority:
· ending operator self-monitoring and moving to open digital monitoring to increase transparency, including real-time sewage spill data
· creating a water ombudsman with legal powers to protect customers in disputes with their water company, at a single, free point of contact
· including a regional element within the new regulator to ensure greater local involvement in water planning
· giving the water sector clear direction through a strategic policy statement so they understand what standards they need to meet
Further recommendations in the report suggest that there could be more changes to the water sector regulatory system. Government will decide which recommendations will be taken forward.
Under the current system, the prices that water companies charge and the investments they make are determined through the business plans they must produce every 5 years. These are influenced by what customers want and by what the companies must do to meet their environmental obligations. The Environment Agency supports the process by advising companies on their environmental obligations (water industry strategic environmental requirementswater industry strategic environmental requirements (WISER)) and by producing a programme of environmental measures that companies include in their plans. This water industry national environment programme (WINEP) includes actions to investigate, monitor, and reduce the impacts on the environment of discharges from sewage treatment works, from storm overflows, and from the application of sludge to agricultural land. The WINEP is funded through customer bills, and Ofwat decides how much water companies can charge to achieve WINEP objectives.
The WINEP includes measures that water companies must complete to help achieve river basin management plan objectives. River basin management plans are produced on 6-year cycles, so they do not directly align with the 5-year WINEP cycle. The aim of the river basin management plans is to enhance nature and the water environment that are the foundation of our health, wealth, and wellbeing. They set status objectives for water bodies based on environmental and economic data. By delivering outcomes through the WINEP, water companies contribute to meeting these status objectives.
The storm overflow assessment framework(SOAF) is the Environment Agency’s guidance to water companies that sets out technical details and processes for prioritising the investigation and improvement of storm overflows. This helps water companies to fulfil their obligations under the Urban Waste Water Treatment Regulations by identifying why individual storm overflows discharge and whether they are having an environmental impact. The SOAF was updated in 2025 to reflect the greater availability of event duration monitoring data, policy developments, and lessons learned from the 2018 framework. The SOAF sits outside of the WINEP but can help to identify priorities for future WINEP investment.
The 2024 annual report on the environmental performance of the water and sewerage companies was published in October 2025. This includes the Environmental Performance Assessment (EPA) which uses measurable environmental metrics to provide a meaningful comparison of performance.
The 2024 Environmental Performance Assessment (EPA) revealed the lowest ratings since the process began in 2011. The 9 companies collectively achieved just 19 stars out of a possible 36, down from 25 in 2023. Based on current criteria there has been a steady trend of improvement since 2011, but these results in 2024 mark a dip in that trend. Serious incidents increased by 60% compared with 2023. Three companies were responsible for 81% of these serious incidents. The EPA report cites a number of factors for the decline in performance, including the wet and stormy weather in 2024, underinvestment, poor maintenance of infrastructure, and increased monitoring and inspection.  
 The report includes regulatory interventions to improve performance, including enforcement sanctions. The reporting and EPA for the 2026 to 2030 data years will be strengthened and broadened to assess water company progress towards performance expectations and statutory obligations. These expectations are set out in the revised WISER.
The Water (Special Measures) Act 2025 provides new powers to hold water companies to account including enhanced enforcement powers and automatic penalties. The Act also introduced a new statutory requirement for water companies to produce and publish annual Pollution Incident Reduction Plans (PIRPs) to identify short-term, tactical interventions to reduce the severity and frequency of pollution incidents. PIRPs complement drainage and waste water management plans (DWMPs), which identify longer-term strategic investment needs. 
The Environment Agency is reviewing guidance for officers who assess and record incidents that are self-reported by water companies and by third parties. This may lead to more pollution incidents being recorded. For example, dry day spills may be retrospectively identified through rainfall records, or Event Duration Monitoring (EDM) sensors may increase the number of storm overflow events that are recorded.
Having these effective controls in place and a clear funding mechanism means that water companies are incentivised to complete their environmental programmes of work. The programmes themselves can be large-scale, expensive, and complex. There are thousands of WINEP schemes, from installing screens on individual overflows and updating site permits, to multi-million pound investigations and improvements, including new major infrastructure. Ofwat have allocated £22.1 billion to the WINEP for water company measures between 2025 and 2030. Approximately half of this sum will be spent on reducing the frequency and volume of storm overflow discharges, including monitoring and investigations. A further quarter will be spent on reducing nutrient pollution through upgrades to treatment works and catchment schemes. 
Case study: storm overflows
There has been significant public and government interest in the issue of storm overflows in recent years. As described above, when there is heavy rainfall storm overflows divert surface water which is essential to prevent flooding. Due to the design of waste water systems, where both foul and surface water systems are combined, this surface water becomes mixed with untreated waste water and can enter the environment. Sometimes storm overflows discharge when there is no heavy rainfall, which is classed as a pollution incident. Concerns around storm overflows have driven significant investment in monitoring and reduction in spills.
EDM records when discharges occur and how long they last. As of December 2023, EDM sensors have been installed on 100% of storm overflows, and annual data is now publicly accessible online. The number of recorded discharges has increased as the rollout of the monitoring programme has progressed. This greater coverage is enabling more targeted compliance inspections, and better prioritisation of investigation and improvement works being carried out by water companies. Figure 2 presents the average number of spill events recorded annually for each storm overflow with available spill data. The number of storm overflow spills, particularly dry day spills, is still unacceptable. In 2024, the average number of spills per storm overflow was 31.8, and only 12.5% of overflows did not spill at all.
Figure 2 Average number of spill events recorded at each storm overflow with data, such as EDM data, between 2016 and 2024  

Table 2 Average number of spill events recorded at each storm overflow with data, such as EDM data, between 2016 and 2024
	Year
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	2024

	Average number of events 
	     14.7 
	     13.2 
	     23.8 
	     35.4 
	     32.6 
	     29.4 
	     23.0 
	     33.1 
	     31.8 


The Storm Overflow Assessment Framework (SOAF) provides guidance to water companies for assessing the performance of storm overflows and prioritising improvements. It explains how cost-benefit assessments should be applied to potential storm overflow improvements to ensure that they are designed, constructed, and maintained to meet the legal requirements of the Urban Waste Water Treatment Regulations (UWWTR). The UWWTR state that spills should only occur in exceptional circumstances, or where there is no improvement available that meets the definition of BTKNEEC (best technical knowledge not entailing excessive cost). The SOAF sets out the trigger points at which storm overflows should be investigated, and the next steps to assess environmental impacts and prioritise improvements. 
Water companies still need to do more to reduce the environmental impacts from storm overflow pollution. Government’s Storm Overflow Discharge Reduction Plan sets strict targets for water companies to meaningfully reduce the impact of storm overflows by 2050 through £60 billion investment over 25 years. This acknowledges the scale of the issue which requires a long-term rather than short-term solution. Storm overflows will not be allowed to spill more than 10 times per year on average over a 10-year period. Government have also pledged to reduce discharges by 50% by 2030. Between 2025 and 2030, the WINEP will deliver approximately 6,000 storm overflow investigations and 2,350 improvements. This is expected to result in an annual reduction of 85,000 spills, approximately 20% of the 2024 total. By 2050, no storm overflows will be permitted to spill above the 10-spill average backstop target, or to cause any adverse ecological impact, with additional improvements for storm overflows discharging into designated bathing waters. These improvements and how they will be maintained will be set out in water company statutory DWMPs.
3.2. Progress towards addressing the challenge
Discharges to water
The amount of phosphorus and nitrate in water industry waste water discharges has steadily declined over the past 30 years. There was 68% less phosphorus in discharges in 2024 compared to 1995. However, phosphorus is still the top reason for surface water bodies not achieving good ecological status. It is the main cause of eutrophication in England's rivers and lakes. Approximately three quarters of lakes and reservoirs, and more than half of rivers, do not meet the phosphorus standard required for good status. 
Water industry sewage works are the main sector responsible for surface water bodies not achieving good status for phosphorus in 35% of cases. This is the second highest proportion after agriculture. Further information is available in the ‘Agriculture’ narrative. Measures in the WINEP are estimated to deliver an 87% reduction in phosphorus loads, relative to 1995 levels, by 2027. Government has set a legal target to reduce phosphorus loadings from treated waste water by 80% by 2038 against a 2020 baseline, with an interim target of 50% by 31 January 2028.
Nitrate can cause eutrophication and contaminate drinking water. Nitrate has declined in water industry waste water discharges: there is approximately 40% less nitrate in water industry waste water than in 2008. Agriculture is a much greater source of nitrate to the water environment (70%) compared to sewage discharges (25% to 30%). A proportion of nitrate and phosphorus from agriculture can be attributed to the nutrients contained in sewage sludge as this can enter the water environment via run-off. Some techniques to reduce nitrate and phosphorus in final effluent can instead transfer these nutrients to sludge, potentially resulting in them still entering the water environment.
Between 2009 and 2019, the proportion of groundwater bodies classified as having poor chemical status increased from 42% to 55%. Nitrate has consistently been the predominant substance responsible for these failures. In the 2019 classification, approximately 40% of groundwater bodies were deemed to be at poor chemical status due to elevated nitrate concentrations. Agricultural activities are identified as the primary source of nitrate contamination in groundwater. However, discharges of sewage effluent from the water industry are also considered to be locally significant contributors to nitrate loading. 
For further information on the challenges posed by nutrients in the water environment, please refer to the ‘Phosphorus’ and ‘Nitrate’ narratives.
Sanitary determinands related to nutrients have also declined in the past 30 years. Ammonia in water industry waste water discharges has reduced by 75% between 1995 and 2024. Ammonia and nitrate concentrations are related because ammonia is converted to nitrite and then nitrate by bacteria. Biological Oxygen Demand (BOD) in waste water discharges has declined by 36% over the same 30-year period. However, there was an increase of 14% between 2020 and 2024. BOD measures the amount of oxygen used by microorganisms to decompose organic matter, so a lower BOD in waste water generally indicates that less sewage is present. 
Figure 3 shows the changes in BOD, phosphorus, and ammonia loads in water industry waste water between 1995 and 2024. It is estimated that these will decrease further by 2027 due to planned interventions. For example, phosphorus improvements are planned at over 800 sewage treatment works as part of the WINEP. This will reduce loads discharged by approximately 33%, equivalent to 2,380 tonnes per year. 
Figure 3 Biological Oxygen Demand (BOD), phosphorus, and ammonia loads discharged to rivers from water company sewage treatment works in England between 1995 and 2024


Table 3 Biological Oxygen Demand (BOD), phosphorus, and ammonia loads discharged to rivers from water company sewage treatment works in England between 1995 and 2024
	Year
	2024
	2020
	2015
	2010
	2005
	2000
	1995

	Phosphorus
	6.87
	8.34
	9.55
	11.21
	12.84
	22.92
	21.43

	Ammonia
	4.2
	4.16
	4.8
	5.27
	7.33
	9.83
	16.97

	Biochemical oxygen demand (BOD)
	23.23
	20.29
	20.49
	21.19
	23.01
	29.27
	36.08



Our analysis of long-term trends in river quality shows that over the period 1990 to 2023:
· ammonia concentrations reduced by 85%
· BOD concentrations reduced by 46%
· orthophosphate concentrations reduced by 83%
The Environment Agency is working with the water industry and others to review the technically achievable limits (TALs) for nitrogen, ammonia, and BOD in waste water discharges. TALs are the lowest concentrations for these substances which can be achieved with conventional waste water treatment technology. Updating the TALs will enable us to understand whether it is technologically achievable for lower limits to be placed on these substances in waste water discharges. The phosphorus TAL was tightened from 0.5 mg/L to 0.25 mg/L in 2020. Some forms of treatment can be carbon-intensive, and whilst legal water quality targets cannot be compromised, it is important to consider lower carbon technologies where possible. Where untreated waste water enters the environment via storm overflows it will not have been treated to remove nutrients. 
Interest is growing in circular economy approaches for nutrients and related substances in waste water. This involves recovering phosphorus, nitrogen, ammonia, and cellulose into products that can be stored and used in a more efficient and targeted way. This can reduce imports, extraction, and manufacture of raw materials across multiple sectors, and avoid wasteful and harmful losses to the environment. For example, traditional waste water treatment to remove phosphorus from sewage involves dosing with iron or aluminium compounds. This locks up the phosphorus in sewage sludge, making it difficult to recover, and has the potential to contribute to agricultural diffuse pollution if the application of sludge to land is not properly managed. However, alternative processes such as biological phosphorus and nitrogen removal are more expensive and take up more space. The water industry is exploring alternative approaches to nutrient removal and recycling.
Under the Water Framework Directive, the chemical status of surface and groundwater bodies in England is assessed approximately every 6 years. Our understanding of chemicals in water industry waste water has increased in recent years. The Chemical Investigations Programme (CIP), which is part of the WINEP, has played a large part in this. Since 2010, CIP has informed decisions on contaminants of concern such as microplastics, PFAS (also known as ‘forever chemicals’), and innovative solutions. Between 2025 and 2030, £70 million of chemical investigations will be delivered through the WINEP. This will improve our understanding of a range of chemicals in treated effluent and sludge, and their impact on rivers, groundwater, estuaries, and soils. 
A further £378 million has been allocated to source control and end of pipe control for chemicals in the WINEP, including advanced treatment technologies at carefully selected locations. The outcomes of the current round of CIP will inform decisions on investment in treatment in the next water industry price review. 
Water companies have limited control over the chemical substances that enter waste water treatment works from domestic and trade sources. Management of effluent from trade sources can reduce the input of chemicals into treatment systems. Some trade effluent discharges are pre-treated to reduce specific chemical loads before they enter waste water treatment works. Some high-risk effluents are also segregated prior to entering the main treatment processes, such as using separate pipelines. These practices reduce the burden on downstream waste water treatment. If implemented effectively, pre-treatment and segregation can enhance waste water quality, lower treatment costs, and improve compliance with regulations.
The Independent Water Commission final report also recommended applying extended producer responsibility to some chemicals, where producers are given financial and or physical responsibility for the safe disposal of post-consumer products. This would make chemical producers ultimately responsible for their removal from water industry waste water. 
Innovative solutions to the challenge
Between 2025 and 2030, more than 200 innovative water quality improvement schemes are planned as part of the WINEP, compared to fewer than 30 between 2020 and 2025. Innovative permitting approaches for nutrients and chemicals can provide benefits beyond just removal from discharges. Catchment permitting and single site stretch targets allow required reductions to be spread across all treatment works within a catchment to deliver an overall environmental benefit. This allows a water company to improve treatment works on a case-by-case basis, as opposed to setting discharge limits at every site which would require less than optimal methods to be implemented for minimal environmental benefit. In the case of nutrients, this can reduce the need for traditional treatment with iron or aluminium compounds. For chemicals, the most expensive forms of treatment can be targeted at sites where they will have the highest impact. Innovative permitting approaches are used carefully and companies can still be penalised, for example if they discharge harmful quantities of substances outside of permit limits.
Water companies will have to address how they will use nature-based solutions (NbS) through statutory DWMPs as a new legal requirement of the Water (Special Measures) Act. The International Union for the Conservation of Nature defines NbS as solutions that:
“address societal, environmental and economic challenges through actions to protect, sustainably manage, and restore natural and modified ecosystems, benefiting people and nature at the same time”
Sewerage undertakers working with other stakeholders on their statutory DWMPs must present the "use to be made of NbS" as defined under Article 5 of the Water Special Measures Act. This includes retrofit sustainable drainage solutions and end of pipe wetlands. The collaborative, proactive and strategic approach to drainage and wastewater management via DWMPs will enable a greater identification of NbS measures to manage surface water run-off entering the combined sewer and provide multiple benefits across storm overflows, flooding, and pollution issues.
Water companies will have to specifically explain if and how they are using NbS within their networks, the benefits these systems have, and provide transparency around their decision-making process. This will improve transparency in this area, so the public knows that NbS have been considered and can understand why natural solutions have or have not been proposed in each case.
NbS are part of a natural capital approach to improving water quality. Natural capital approaches aim to get better value for money by adopting an integrated approach to water quality, flood risk, and land management in a catchment. New natural capital metrics have been integrated into the options development process for water industry programmes. These help to quantify and value the potential impacts (positive or negative) of water company interventions on natural assets, ecosystems services, and the benefits they provide. This will encourage the use of natural capital approaches and evidence to drive water company investment into the long-term management and enhancement of the natural assets they rely on.
In most cases, NbS should be considered a complement to conventional waste water treatment, rather than a replacement. The Environment Agency has published an evidence synthesis on NbS, but there is still more to be understood on the use of NbS in novel circumstances, and it is important to understand their limitations. For example, NbS alone are unlikely to remove sufficient quantities of nutrients and chemicals to meet strict permit limits in sensitive locations. The effects of climate change on restored ecosystems could also impact the effectiveness of NbS. The Environment Agency ambition is for NbS to be embedded as a standard integrated approach alongside existing hard engineering, as set out in the Environment Agency position statement on NbS. To achieve this, the evidence base for their use must be continually developed through trials or other innovative regulatory approaches until there is sufficient confidence in their application. 
Integrated constructed wetlands are an example of an NbS, as they utilise natural processes for waste water treatment. Free water surface flow wetlands are the most similar in appearance to natural wetlands, with the water to be treated flowing over the surface of a substrate. Nutrients, pathogens, and chemical pollutants can be absorbed by plants, broken down by bacteria, physically filtered, and sequestered in sediments. The natural design of free water surface wetlands means they are more likely to bring additional wider benefits such as flood control, habitat creation, and access to nature for communities. Wetlands must be appropriately designed, managed, and maintained, as improperly designed systems can lead to environmental harm. For example, they can leach contaminants into the underlying groundwater, they may accumulate persistent chemicals, and in some cases their initial carbon footprint could be greater than equivalent conventional treatment. 
It is important to review innovative solutions and reconsider those which are not working as intended. As of April 2025, the Environment Agency has withdrawn Catchment Nutrient Balancing (CNB) as an option for water companies to meet their nutrient reduction targets. This was due to a number of regulatory challenges and limited evidence that it was reducing nutrient pollution enough to meet stringent statutory environmental targets. CNB was introduced on a trial basis to see its suitability as a regulatory approach for water companies. It allowed water companies to pay other sectors, predominantly agriculture, to remove nutrients upstream of sewage treatment works, as a means of offsetting nutrient pollution from waste water discharges downstream. It was concluded that if water companies relied on paying the agricultural sector to offset their nutrient pollution, this would not leave enough pollution reduction measures for the agricultural sector to meet their own legal pollution reduction targets. It was also hoped CNB would encourage the uptake of ‘greener’ measures such as NbS. However many trials relied on the funding of short-term basic agricultural measures such as cover crops or funding ‘grey’ farm infrastructure such as slurry stores. 
Flexibility and innovation will be further embedded into future rounds of the WINEP. A specific workstream led by the water industry will make recommendations on how to incorporate flexible and innovative solutions into the standard WINEP methodology from 2030 onwards. The Environment Agency and water companies are also exploring how recommendations from the Mainstreaming Nature-based Solutions Project, funded through the Ofwat Innovation Fund, could be included in future WINEPs.
New technologies are helping to improve the water environment. As required by the Environment Act 2021, water companies are installing continuous water quality monitoring (CWQM) monitors. For the 2025 to 2030 WINEP period, this will initially focus on sites where the risk of environmental harm is high. CWQM monitors will assess water quality metrics such as ammonia, dissolved oxygen, temperatures, pH values and turbidity. Data collected through the CWQM programme will inform the development of schemes to deliver storm overflow reduction targets and assess why water bodies are not achieving good ecological status. The Environment Agency will also use this data to inform policy and enforcement activities, for example to check for potential permit breaches. 
Customers can also have an impact on reducing pollution from water industry waste water. Surveys suggest customers attach a high importance to the environment and strongly support investment in these areas. Customers can directly contribute themselves by reducing the amount of water they use and by not disposing of unsuitable items in sinks or toilets. Wet wipes, sanitary products, nappies, fats, and oils can block sewers and lead to pollution incidents. Pouring waste products like paint down drains or flushing unused pharmaceutical drugs down the toilet can cause chemical pollution. Simple actions like these can play a role in reducing the impacts of water industry waste water on the environment.
Application of sludge to land
The application of sewage sludge to agricultural land has recently received media and public attention. This is due to concerns around potentially problematic substances that are concentrated in sludge through the waste water treatment process, such as metals, chemicals, and microplastics. 
The CIP has conducted research into the presence of chemicals and microplastics in sewage sludge as part of the WINEP. Efforts to reduce contaminants in final effluent can cause them to accumulate in sludge instead, which is then applied to agricultural land. Between 2025 and 2030, further investigations will explore potential future options for sludge treatment that may be able to remove problematic contaminants. It is important that the whole system of sewage treatment is considered when trying to prevent environmental pollution so that the potential for contaminants to enter the environment via sludge reuse is not overlooked.
The UWWTR require reuse of sludge where practicable as a beneficial resource. In the short term the only viable alternative of sufficient capacity is landfill. Future options include forms of thermal destruction technology and recovery of usable products, such as nutrients, into storable forms. These could replace imported or manufactured sources without creating surpluses or swapping for other pollutants. These options should seek to recover valuable and useful components of sludge, such as nutrients, into products that can be safely and practically stored, transported, and used by multiple sectors in line with demand. The options should support the circular economy and avoid driving up the use of expensive and carbon-intensive alternatives such as synthetic fertilisers.
The reuse of sludge to land is regulated under the Sludge (Use in Agriculture) Regulations (1989). Sludge application may be brought under the Environmental Permitting Regulations, reflecting the aims of the Environment Agency strategy for safe and sustainable sludge use and the recommendations of the Independent Water Commission review of the water sector. This would allow for industry innovation and flexible regulatory intervention, and provide consistency across the sludge sector. The Environment Agency will work closely with Defra to deliver this ambition if taken forward. 
[bookmark: _Toc214357345]4. Future challenges and actions
Looking after the environment is essential for the long-term success of the water industry and for the customers it serves. This means having infrastructure that is resilient to a changing climate and increasing population. 
Climate change is already a huge challenge for the water industry, and the impacts are expected to become more significant. There are many ways that climate change impacts water industry waste water, for example:
· more instances of extreme rainfall increase the likelihood of storm overflows both in terms of total volumes and intensity
· more instances of dry weather and drought reduce the volume of receiving waters, making them more susceptible to pollution from discharges
· more instances of dry weather and drought increase the quantity of water used by industry and the public
· more extreme highs and lows in rainfall alter the flow of water through waste water treatment works
· higher temperatures can increase the toxicity of some waste water pollutants, and make receiving environments less able to cope with pollutants if they are already under stress
· prolonged rainfall can impact the ability of farmers to access land for sludge spreading, and increase the risk of run-off
· advanced treatment technologies for waste water and sludge may have a high carbon cost
Assessments using the UK Climate Projections indicate that by the 2080s we could see a 40% increase in daily extreme rainfall intensity. Water companies can use the UK Water Industry Research Red-Up tool to understand how future rainfall patterns will affect sewerage systems. 
The pressures of climate change, urban creep, and population growth on sewerage capacity across the network and at treatment w	orks are growing. There is a need to better address the demands on sewerage through applying sustainable drainage solutions (SuDS) to new build developments and to retrofit sustainable surface water management by diverting surface water flows away from combined sewers. This twin track approach of managing the supply and the demand on sewerage is similar to the approach taken in water resources. Traditional techniques of increasing capacity (supply of bigger pipes) to meet these demands can be expensive and disruptive, but can be effective where more sustainable alternatives are not available.
Managing surface water in this way requires the water and sewerage companies to work with other professional partners such as drainage and planning authorities and local communities. Statutory DWMPs will be the evidence base for all drainage and waste water investment need between 2030 and 2055 and a key approach to facilitating this shift in managing surface water run-off at source. DWMPs will set out how water and sewerage companies plan to extend, improve and maintain a robust and resilient drainage and waste water system over the next 25 years in the face of pressures from climate change, urban creep, and population growth. They include how companies will work with local authorities, highways authorities, drainage asset owners, and other stakeholders to deliver local environmental and societal outcomes. They include pollution issues, storm overflows, flooding, permit compliance, and integration with local plans and strategies. Proactive planning via statutory DWMPs over the short, medium and long term is essential for sustainably managing major challenges like climate change, urban creep, and deteriorating assets to enable sustainable population growth. 
The water industry has set out plans to achieve net zero on operational emissions by 2030. This will include measures such as greater water efficiency, generating renewable energy, and restoring peatland. Some measures will have other benefits for reducing the impact of water industry waste water, such as well-designed nature-based solutions and natural capital approaches. 
Water industry research has helped to identify new chemical threats in waste water. These are in addition to the chemicals recognised within the Water Environment (Water Framework Directive) Regulations. The market for chemicals is predicted to double worldwide by 2030 compared to 2017. Population growth is likely to increase the use of chemicals increasing their release into the environment. This will be further exacerbated by the impact of climate change. Higher intensity rainfall events will wash more chemicals into water bodies from sewers or land. Periods of drought will be more common, resulting in less dilution in rivers. Future chemicals of concern may require new forms of treatment. For more information, please see the ‘Chemicals’ narrative.
In some cases there may be conflict between measures to reduce carbon emissions and to reduce pollution. For example, advanced treatment to remove nutrients and chemical pollutants from waste water can be carbon intensive. Measures will need to be carefully considered and integrated using a whole system approach to deliver the greatest overall environmental benefit, avoid transferring pollution to other parts of the environment, and ensure that legal targets are not compromised.
New and ongoing issues present risks for the water environment. It is important that the water industry and regulators work collaboratively with other stakeholders, including the public, to address these challenges.
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