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A B S T R A C T
By examining online resources, academic journals, media and information provided by the company managing the project, I will investigate the sewer system and its effect on the river Thames ecosystem. The Thames Tideway Tunnel project aims to replace the current Victorian conjoined sewer systems with a modern sewer infrastructure for the collection, transportation and treatment of wastewater. Designed to alleviate the issues faced in London due to storm-sewage overflow, this sewer system will help improve the water quality in the river Thames and the quality of the water reaching its estuaries and beaches. Water leaving the river into the North Sea will also be of improved quality. Untreated sewage, containing increasing levels of toxic chemicals, dangerous substances, pharmaceuticals and illicit drugs, spill into the river Thames during periods of heavy rain. Flooding caused by overflow of the sewage storage tanks has left public areas covered in untreated sewage, harming the environment and causing problems for those using the area. The Tideway tunnel project made several contributions to improving the wellbeing of vulnerable people during its construction by providing grant funding to charities. Considerable effort was made to reduce the carbon emissions of the project by transporting most of the construction materials used via the river itself, removing hundreds of thousand of heavy good vehicle journey from London’s roads. The negative impacts of this project lie in the environmental disturbance it caused and the inability to off set the carbon emissions generated by the project.
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1. Background of the current sewer system
 London’s current sewer system was built over 150 years ago, following the ‘Great Stink’ that overwhelmed London in the summer of 1858 (Collinson, 2019). Built during the Victorian era when London’s population was around 4 million people, these sewers are a conjoined system designed to collect both rainwater and sewage. This conjoined system means that during periods of heavy rain the sewers overflow, spilling pollutants from surface waters and untreated sewage onto the streets and into the river Thames (Thames21, 2022). 
2. The scope of the new project
 The Thames Tideway Tunnel project started when its planning was approved in 2014. Construction on the project began in 2016, with the tunnelling starting in 2018 and finishing in 2022. It is a 16 mile (25km) long tunnel, 7.2 meters wide, stretching from Acton in East London to Abbey Mills pumping station in West London (Fig. 1). From Abbey Mills pumping station it is sent to Beckton sewage treatment works, which has undergone recent upgrades to accommodate the flow from the Thames Tideway Tunnel. This tunnel has been built to transport, store, treat, and intercept waste water that would otherwise end up in the River Thames and transported to the North Sea (Tideway, 2024). Costing almost £5 billion and involving over 20,000 people, this super sewer is planned to open for operation in 2025 (Stavrou, 2024). The cost of this project will be paid for by Thames water customers over several decades, with their water bills increasing incrementally each year (Fisher, 2024).
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Figure 1. Thames Tideway Tunnel location (Brown, 2023).
 

3. The aims of Tideway Tunnel
Designed to intercept 95% of the sewage that flows into the Thames each year, the super sewer will capture, store and transport this waste to the Beckton Treatment Works (Leadbetter, 2023). London’s Thames Tideway Tunnel (Fig. 2) is being constructed to mitigate the damage caused to the rivers water quality, chemistry and ecology, as a result of overflow spilling into the Thames. By providing an up-to-date sewage collection, storage and treatment solution, the pollutants that would otherwise end up in the Thames can be treated before being released into the Thames. With almost 9 million people sending waste into the sewers on a daily basis, storm-sewage pollution will continue to reduce the water quality of the Thames without an adequate sewer infrastructure (Thames21, 2022). 
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Figure 2. Inside the Thames Tideway Tunnel (Leadbetter, 2023).
4. Justification for construction 
With the current population of London estimated at 9.7 million people, and these people sending waste into the sewers daily, these sewers are operating far beyond the intended capacity of when they were constructed (World Population Review, 2024). Without intervention this overflow of untreated sewage will continue to be a significant source of pollution in the river Thames, reducing the water quality of the Thames and the North sea which it flows into. Not only does this untreated sewage spill into the river, but there are also instances where this has flooded onto public areas when the storage tanks have overflowed (Halpin, 2024). With London’s population predicted to almost double by 2160, up to 16 million people, improvements to the sewer system cannot be ignored. Failure to do so could lead to a repeat incident of the ‘Great stink’ in 1858, or severe deterioration to the rivers ecosystem and that of the North Sea. A 2022 study of sediment samples from the Thames shows the amount of pharmaceutical and illicit drug concentrations are increasing (Vane et al., 2022). These concentrations pose a risk to human health, threaten water and food security, and cause environmental damage when untreated (Lamizana, 2019). Without effective wastewater management and sanitation systems, the Thames will contain increasing amounts of toxic substances, dangerous chemicals, and pathogenic microorganisms (Singh et al., 2004). 


5. Impacts of the Tideway Tunnel
The construction of the Thames Tideway Tunnel has had several impacts on the surrounding, both positive and negative.
Positive impacts:
Environmental benefits: Once completed, the tunnel will prevent up to 39 million tonnes of untreated sewage and wastewater from entering the Thames annually (Fig. 3). This will significantly improve the water quality, enhancing the rivers ecology and the health of its users that utilise the river for leisure purposes (Department for Environment, Food & Rural Affairs, 2015). Wildlife habitat will benefit from improved water quality, and downstream estuaries and beaches will receive cleaner water.
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Figure 3. Raw sewage entering the Thames  (Zetland, 2022)
Climate benefits: Throughout its construction Thames Tideway Tunnel project focused on reducing its carbon emissions. This was achieved by utilising the river for the transport of over 5.6 million tonnes of materials used in the project, eliminating approximately 670,000 heavy goods vehicle journeys from the roads (The Institution of Engineering and Technology, 2023). 
Economic benefits: By reducing the risk of sewer flooding and lowering the impact on public health, the project is estimated to save up to £12.7 billion throughout London (Build UK, 2022). 
Working with the local council, funding for five grants to charities supporting young people, vulnerable groups and families in food poverty were launched through the Wandsworth Community Fund. These grants, outlined in the ‘Tideway Sustainability Report 2022’, helped improve the mental health and wellbeing of local communities (Tideway, 2022).
Employment opportunities: The project created 4,000 new jobs, and Tideway’s community investment programme has supported 512 organisations. Leading to 33.268 hours of volunteer work by its staff (The Institution of Engineering and Technology, 2023).
Infrastructure improvements: Bio-corrosion of concrete sewer systems pose a significant challenge from environmental, structural and economic perspectives. This deterioration results in reduced functionality of sewers, leading to leakage and increased maintenance costs. Improvements to the 150-year-old Victorian built sewer system will reduce the issues caused by bio-corrosion, increasing the lifespan of London’s sewer network (Pramanik et al., 2024).
Negative impacts:
Disruption to local communities: Taking place across many locations of London, disruptions such as noise pollution, air pollution, and heavy traffic caused by the transport of excavated materials result in reduced quality of life for those living and working near the projects many construction sites. Additionally, residential and commercial buildings were susceptible to structural damage, caused by vibrations from the operation of nearby heavy machinery (RWB Group PLC, 2022).
Construction delays and cost increase: Delays caused by the impact of Covid-19, technical difficulties, and bad weather meant the project overrun the original 2024 deadline, with an approximate £530 million increase in the overall cost of the project (Tideway, 2022).
Environmental impacts: Noise disturbance generated by the use and transport of heavy machinery may have impacted local wildlife populations. Dredging of the river to allow transport of heavy materials will have damaged underwater ecosystems and sea grass beds that support breeding for local fish species.

6.  Evaluation of the project
Strengths:
· Improvement in water quality benefits:
· leisure activities/human health
· wildlife habitat 
· downstream habitats and beaches
· water leaving the Thames into North Sea is of better quality
· ecosystem of the Thames river 
· Reduced risk of flooding and overflow of untreated sewage
· Provided over 4,000 jobs and thousands of volunteering hours 
· Corporate Social Responsibility helped local young people, vulnerable people and food poverty families with charity grant funds. 
· Upgraded infrastructure to an ageing sewer system that was operating beyond capacity.


Weaknesses
· Disturbance caused to local communities during project from noise levels, air pollution from dust and exhaust emissions
· Disturbance caused to local wildlife populations – noise levels affecting birds.
· Dredging for the project affecting underwater ecosystems – sea bed grasses, fish species such as salmon and trout utilise these for breeding (Land & Water Group Ltd, 2024)
· Contributed to air pollution during extracted material transport and operation of heavy machinery
· Potential structural damage to properties caused by vibrations from heavy machinery
· Cost of project to be paid for by Thames water customers over several decades
· Carbon footprint of more than 700,000tCO2e unlikely to be offset by the project as it is not considered to be the right approach for Tideway (Tideway, 2022)



Opportunity
· Aided local communities as part of their Corporate Social Responsibility
· Provided jobs during the project and ongoing employment during its operation/maintenance phases.
· Improvements in water quality allow more activities within/around the river without adverse effect on human health.
· Improved wastewater treatment reduces impact on ecosystems, by reducing eutrophication caused by excessive run-off of untreated wastewater 
· Missed – incorporate hydro power generation through tunnel flow or outlets 
· Missed – provide resources to aid wildlife conservation during the project 



Threats/Risks
· Carbon emissions generated by the project have not been accurately calculated
· Adverse effects on wildlife populations caused during project construction have not been assessed. Sensitive ecological area. 
· Tunnel itself is 16 miles long, but the Thames river is over 215 miles long (Britains Rivers, no date). Many cities along the river Thames do fall into the catchment zone for the Thames Tideway Tunnel, meaning this is unlikely to be a permanent solution (Fisher, 2024)
· The Tideway Tunnel system and sewage treatment plants do not address the issue of microplastics within the Thames water column (Rowley et al., 2020)


7. Conclusion
London’s current sewer system was built over 150 years ago, when London’s population was around 4 million people. Due to the age of this sewer system, bio-corrosion of this concrete based sewer systems poses a significant challenge from environmental, structural and economic perspectives. The deterioration caused by bio-corrosion results in reduced performance of the sewers, leading to leakage and increased maintenance cost. Coupled with the fact that almost 9 million now send waste into the sewers daily, the original sewer system is operating far beyond its intended capacity. Resulting in the overflow of storm-sewage pollution onto public areas and being discharged into the river Thames, during periods of heavy rain. This overflow contains untreated sewage and has been shown to contain increasing concentrations of pharmaceuticals and illicit drugs.
The Thames Tideway Tunnel began construction in 2016 and has been designed to intercept 95% of the 39 million tonnes of untreated sewage that flow into the Thames each year. Despite costing over £5 billion, the project has also contributed to local communities by providing jobs, volunteer opportunities, and funding to charities for the aid of young and vulnerable people. With London’s population predicted to almost double within the next 100 years, improvements to the sewer infrastructure are vital to improve the quality of the water in the Thames. Without intervention, the issues currently being experienced by sewers flooding will be amplified with an increasing population. The project is estimated to save up to £12.7 billion throughout London by lowering the impact of flooding, and that caused by adverse effects on public health as a result of poor water quality in the Thames. Although the project exceeded its original deadline and budget, and caused much disturbance during its construction, the long term effects associated with storm-sewage pollution in London are expected to be greatly reduced by the improved infrastructure.
Though much of London is covered by the construction of this Supersewer, many cities along the river Thames fall outside this zone. Will the lack of integration of these cities and their sewer networks mean continued overflow of sewage into the Thames still occurs, and how long will the Tideway Tunnel remain operational before further investment is needed?
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