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Abstract. This paper examines the crucial role of underground tunnels in urban water management, 
specifically focusing on two projects: the Anacostia River Tunnel in Washington D.C. and the 
Thames Tideway Tunnel in London. This analysis emphasizes the challenges and opportunities 
associated with such infrastructure development in addressing urban water pollution and 
strengthening sewage treatment systems. Through a comprehensive review of these projects, this 
paper discusses their environmental and social impacts, cost effectiveness, as well as lessons 
learned during construction and operation phases. Additionally, it addresses the broader theoretical 
framework of integrated water resources management, illustrating how tunnel projects can 
significantly enhance urban flood management, water quality, and social welfare. Drawing upon 
various studies, it explores the integration of green and grey infrastructure in urban environments 
while emphasizing the need for comprehensive and sustainable solutions for managing urban water 
resources. Overall, this paper contributes to understanding the critical role of tunnel engineering in 
contemporary urban environments while providing insights for research and development within 
public infrastructure for environmental management. 
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1. Introduction 

Tunnel projects play a pivotal role as part of innovative infrastructure solutions in managing urban 

runoff and sewage treatment. By constructing underground tunnels, flooding can be effectively 

prevented by capturing excessive rainwater during heavy rainfall events and diverting it away from 

cities. Moreover, these tunnels can enhance water quality by intercepting polluted runoff before it 

reaches water bodies, thus reducing the influx of pollutants into rivers and oceans. The 

implementation of an underground tunnel system introduces a more reliable and resilient 

infrastructure to the urban water transportation and storage network while further advancing its goals 

in wastewater treatment. 

Based on the significant contribution of underground tunnels to water and sewage treatment, 

countries worldwide have sequentially implemented tunnel projects near major cities and river basins. 

In Washington, D.C., the Anacostia River Tunnel project commenced construction in 2013 as a 

crucial component of the Clean River initiative and was officially completed in 2018. Serving as a 

substantial investment in the nation's capital infrastructure, this tunnel project aims to substantially 

mitigate confluence sewer overflows (CSO) into the Anacostia River, thereby enhancing basin water 

quality, public health, and contributing to ecological restoration efforts. Similarly, Thames Tideway 

Tunnel, which commonly referred to as the ‘super sewer’, has been undertaking construction since 

2016 in London, with an anticipated completion date of 2025. Aligning with its counterpart in 

Washington D.C., the Thames Tideway Tunnel seeks to intercept, store, and divert raw sewage that 

currently overwhelms the Thames while addressing pollution issues stemming from London's aging 

Victorian sewer system. Consequently, it will support river biodiversity restoration endeavors and 

improve overall well-being for residents of London. 

This paper will take the Anacostia River Tunnel project, which has been successfully completed 

and put into operation, as the main research object. The study also identifies lessons learned from the 

construction and operation process of the project. Additionally, drawing upon insights gained from 

the Anacostia River tunnel project analysis and experience summary, this paper will propose 
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recommendations for enhancing and optimizing the Thames Tideway Tunnel Project in conjunction 

with the specific circumstances of this London tunnel project, aiming to explore potential areas for 

further research and development. 

2. Literature Review 

Tunnel engineering plays a crucial role in urban water management by enhancing water supply, 

improving flood drainage, and maximizing economic and social welfare impact. This is exemplified 

in the research of the Apos elemis Dam and Tunnel public water project in northeastern Crete, Greece 

[1]. For instance, it involves diverting uphill surface water from the Lasith Plateau into reservoirs 

while also discharging excess water, which contributes significantly to improving the quality of urban 

water supply and effectively managing floods. Additionally, it also supports agricultural activities on 

the plateau and reduces the vulnerability of cities to flood-related damage [1]. Other studies 

discussing grey infrastructure's capacity for urban flood prevention highlights that deep tunnels can 

substantially reduce peak flood volume and duration. This suggests their pivotal role in efficiently 

managing large volumes of stormwater as well as surface runoff [2]. 

The Greek dam and tunnel project conducted an environmental impact assessment (EIA) that 

emphasized the need for ongoing environmental monitoring and implementation of sustainable 

agricultural practices to mitigate negative impacts on water quality. This study also demonstrated the 

technical feasibility and effectiveness of combining tunnel technology with dam construction, 

providing examples of how large-scale infrastructure projects can support sustainable development 

goals [1]. However, it is important to note that the advantages of tunnel engineering in urban water 

management are not exhaustive. Some researchers have indicated that while tunnel projects as grey 

infrastructure possess significant stormwater management capabilities, they exhibit limited 

effectiveness in mitigating local flooding caused by inadequate sewer capacity and may potentially 

transfer the problem downstream [2]. Therefore, this research advocates for the establishment of a 

theoretical framework that integrates both grey and green infrastructure, offering a more 

comprehensive solution for urban management by harnessing the capacity management capabilities 

of tunnel light grey infrastructure alongside the absorption and filtration benefits provided by green 

infrastructure [2]. 

It is also crucial to also focus on the environmental and economic benefits as well as the challenges 

it faces, particularly regarding pollution treatment and control, cost efficiency, and sustainable urban 

development. A study conducted by Dolowitz, Bell, and Keeley examined the retrofitting of urban 

drainage infrastructure with a specific emphasis on the Thames Tidal Tunnel in London [3]. This 

study provided valuable insights into both the environmental and economic advantages as well as 

challenges associated with tunnel projects. In terms of environmental benefits, tunnel projects can 

capture and redirect sewer overflows to mitigate pollution levels and enhance water quality, thereby 

improving aquatic ecosystems [3]. From an economic perspective, reduced water pollution and flood 

damage along with decreased maintenance costs for urban drainage systems can result in significant 

long-term savings. Additionally, constructing tunnel projects represents a substantial investment in 

critical infrastructure that can stimulate economic activity while creating job opportunities [3]. 

However, it is important not to overlook that tunnel engineering is a resource-intensive infrastructure 

endeavor which may increase carbon emissions during construction and operation phases, thus posing 

a challenge to achieving sustainable urban development goals. Furthermore, concerns about 

feasibility arise due to cost overruns and delays caused by complexities or unforeseen technical issues 

commonly encountered in large-scale infrastructure projects. The financial difficulties faced by the 

Thames Tideway Tunnel serve as evidence supporting this viewpoint [3]. 

It is worth noting that most studies in the literature concentrate on short-term environmental and 

social impacts of tunnel engineering while neglecting its long-term effects on water quality and 

biodiversity. Obviously, there is a lack of comprehensive comparative analysis among tunnel projects 

under different geographical and socio-economic backgrounds in existing literature. The varying 
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levels of economic development and social needs may significantly influence the implementation as 

well as effectiveness of tunnel engineering initiatives. Lastly, an important aspect that has been 

overlooked in the literature is the significance of community participation throughout the project 

planning process. Such involvement not only enhances social acceptance but also contributes to long-

term sustainability and efficiency improvements. 

This paper focuses on the Anacostia River Tunnel project in Washington, D.C., as a primary case 

study to conduct a comprehensive analysis of its costs and environmental benefits. Furthermore, it 

will be compared with the Thames Tideway Tunnel in London to explore the sustainability and socio-

economic impact of tunnel projects within similar contexts but different environments. Additionally, 

the study aims to provide novel insights and optimization recommendations for water management 

in the Thames River through a comparative analysis of these two tunnel projects, thereby advancing 

knowledge and practical applications in this field. 

3. Research Design 

3.1. Project Background 

More than a century ago, approximately one-third of the District of Columbia relied on combined 

sewer systems that merged sewage and stormwater. Only in recent years, Washington, D.C. has 

commenced the installation of a separate sewerage system with distinct pipelines. However, due to 

pipeline aging and population growth, heavy rainfall leads to significant combined sewer overflow 

(CSO) occurrences within the old city. Consequently, nearby residents and water bodies suffer from 

heightened pollution caused by bacteria and waste materials. To comply with the U.S. Environmental 

Protection Agency's regulations for reducing CSOs into adjacent water bodies, the District of 

Columbia Water and Sewerage Authority (DC Water) is actively implementing its Long-Term 

Control Plan (LTCP) to ensure effective protection of the water environment both presently and in 

the future, and the Anacostia River tunnel plays a crucial role in this comprehensive solution [4]. 

Serves as a crucial final component of the initial phase of the DC Clean River Project, the 

Anacostia River Tunnel in Washington, D.C. is primary to alleviate consolidated sewer overflows 

that currently discharge into the Anacostia River by collecting and conveying them to the Blue Plains 

Advanced Wastewater Treatment Plant for proper treatment, after which they are discharged into the 

Potomac River. This reinforced concrete tunnel has a diameter of 23 feet and spans approximately 

2.37 miles from northeast to southeast Washington, D.C. In addition to the underground tunnel 

section, DC Water has constructed various surface facilities along its route including deep wells and 

large concrete structures to effectively divert sewer overflows towards the tunnel. With its completion 

and commissioning in March 2018, the Anacostia River Tunnel significantly increased project's 

combined sewage capacity to 100 million gallons while reducing combined sewer overflows into the 

Anacostia River by nearly 90%. This achievement marks a significant milestone for DC Water's 

commitment towards fulfilling requirements outlined in Clean River Project consent decree and 

represents a perfect conclusion to this first project phase with anticipated positive outcomes. 

3.2. Cost Analysis 

As an environmental initiative aimed at mitigating adverse impacts on the river and promoting 

sustainability, the Anacostia River Tunnel project has significant implications for ecosystems, 

biodiversity, and community health and well-being. Simultaneously, it is also an infrastructure project 

that entails substantial capital investment and resource allocation. Therefore, conducting a 

comprehensive cost analysis becomes imperative to ensure efficient resource utilization by project 

owners and attainment of long-term environmental and social objectives. This paper focuses on 

scrutinizing DC Water's financial disclosures pertaining to the actual expenditures incurred in 

implementing the Anacostia River Tunnel project as well as examining its funding sources and 

strategies employed for effective cost management. 
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One of the largest construction projects ever undertaken in Washington D.C is the Clean Rivers 

Project by DC Water. With a total cost of approximately $2.7 billion, its objective is to eliminate 

confluence sewer overflows on the Anacostia River, Potomac River, and Rock Creek while improving 

the health of the Chesapeake Bay. The first phase of this project, known as the Anacostia River Tunnel, 

was completed on time in 2018 after five years of construction at a total cost of approximately $254 

million. Furthermore, through implementing low-impact development practices for water and 

wastewater treatment facilities across the region (LID-R) and providing technical and regulatory 

assistance to local governments, it successfully reduced actual costs by approximately 1.7%, 

equivalent to $13 million less than budgeted expenditure. In fact, DC Water has been strategically 

planning and meticulously preparing for the governance of combined sewer overflows (CSOs) in the 

Anacostia River Basin for over a decade. As early as 2002, DC Water devised a comprehensive long-

term control plan for the combined sewage system, which clearly delineated alternative routes for the 

Anacostia River tunnel. The existing Anacostia River tunnel obviates the necessity of constructing a 

new pumping station and pipeline to Poplar Point, resulting in substantial cost savings estimated at 

$300 million to $375 million compared to Alternative One's proposed tunnel from Poplar Point to the 

Northeast Boundary. Consequently, this infrastructure project witnesses significant reductions both 

in terms of scale and expenditure. Enhanced engineering content coupled with diminished 

construction costs rendered other alternatives ineligible for consideration while solidifying selection 

of the current route for implementation of the Anacostia River Tunnel. 

Furthermore, from the initial stage of construction to project completion, approximately $210.8 

million of the Anacostia River Tunnel project's actual cost was funded by federal sources, while local 

taxpayers covered the remaining expenses. In 2015, DC Water also became the first water and 

wastewater company in the United States to issue century bonds with a final maturity period of 100 

years. This innovative approach not only aligns better with the tunnel's expected lifespan but also 

strategically spreads construction costs across generations of benefiting taxpayers. Additionally, 

during the construction process, DC Water collaborated with three specialized companies to 

collectively undertake and execute various aspects of the tunnel project. By meticulously dividing 

and bidding out different components of this project scope, DC Water effectively maximizes cost 

benefits while minimizing external factors' impact on overall expenses and alleviating financial 

pressures. 

3.3. Benefit Analysis 

The Anacostia River Tunnel project has yielded numerous advantages in terms of enhancing water 

quality, restoring biodiversity and improving urban livability. Given its environmental focus during 

planning and construction, this paper aims to primarily analyze the intangible benefits generated by 

the project and specifically examine its impact on both the environment and society when defining 

the scope of benefit analysis. Through a meticulous assessment of these intangible benefits associated 

with the Anacostia River Tunnel, this paper also seeks to present a comprehensive overview of how 

it contributes to community welfare and environmental integrity. Furthermore, it endeavors to enable 

stakeholders to recognize the extensive range of benefits offered by such tunnel projects while 

providing broader support for informed decision-making on similar ventures in future. 

3.3.1. Environmental benefits 

Prior to its opening, an average of 2.1 billion gallons of untreated sewage was discharged directly 

into the waterways in Washington D.C., each year, with the region's aging sewers overflowing into 

the Anacostia River 84 times annually [5]. However, with the completion and operation of the tunnel's 

first phase, approximately 15 billion gallons of untreated sewage and stormwater as well as nearly 

9,800 tons of domestic and industrial waste have been prevented from entering the Anacostia River 

[5]. Consequently, there has been a significant improvement in water quality within the watershed. 

Moreover, through long-term water quality testing and assessment conducted by the District of 

Columbia Department of Energy and Environment (DOEE), it was found that by four years after 

commissioning the tunnel project, the water transparency in the Anacostia River watershed had 
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significantly increased on average by more than 50% in 2022 [6]. Prior to completing construction 

on the tunnel project, algal blooms were prevalent in the watershed due to confluence discharge from 

urban areas and nutrient runoff from surrounding landscapes. This resulted in frequent low-oxygen 

dead zones within the Anacostia River. However, since implementing this tunnel project for use 

according to DOEE monitoring data shows a decrease in chlorophyll-A levels within recent years. 

Although the reduction rate is less than 50%, it still indicates a tendency towards balanced algae 

growth within this watershed [6]. This serves as another indication that both health and water quality 

conditions are recovering for The Anacostia River. 

In addition to enhancing water quality, the Anacostia River tunnel has made a significant 

contribution to reducing river pollution. Firstly, since its completion and commissioning in March 

2018, this tunnel alone has reduced CSO emissions into the Anacostia River by 81% [7]. Even more 

exciting is that DC Water's final planned downstream Northeast Boundary tunnel in Phase 1 will 

assist the Anacostia River Tunnel in achieving up to 98% of CSO reductions in the Washington region, 

surpassing Philadelphia's 60% and New York's 40%, which marks the DC Water Clean Rivers Project 

truly aims to make the Anacostia River watershed the cleanest body of water in the region. 

Additionally, while aiming to reduce CSOs within the river watershed, this project also targets 

nitrogen reduction flowing into Chesapeake Bay by up to one million pounds per year, thus 

significantly mitigating eutrophication and other pollution hazards [7, 8]. 

Even more astonishingly, the 2020 State of the River report by the Anacostia Watershed 

Association reveals that, owing to the commendable performance of the Anacostia River tunnel, the 

submerged aquatic vegetation (SAV) in the river has made a complete recovery for the first time. 

Prior to the construction of the tunnel in 2018, aquatic plants in the river were well below the threshold 

of 20 acres. However, by 2020, there was a rapid expansion in aquatic plant coverage to an impressive 

92.6 acres with a remarkable reference score of 100% [9]. This phenomenon vividly demonstrates 

rivers' robust self-cleaning and ecological restoration capabilities after reducing pollution and 

improving water quality. Furthermore, freshwater mussels have become one of North America's most 

endangered animal groups due to water pollution and habitat destruction, within already 37 species 

considered extinct. Since 2019, over 24,000 mussels have been released into the Anacostia River by 

The Anacostia Watershed Association as its water quality gradually returns to standards suitable for 

breeding these freshwater mollusks. This initiative not only enables mussels to assist plants by serving 

as substrates for algae and aquatic flora but also provides habitats for other benthic invertebrate 

species through their shells. Most importantly, as filter feeders, mussels effectively remove suspended 

sediment from water bodies thereby enhancing water transparency, which further contributes towards 

improving overall water quality within The Anacostia River and augmenting its entire aquatic 

ecosystem. 

3.3.2. Social benefits 

Since the 1980s, the Anacostia River has faced a critical condition due to severe pollution issues 

such as stormwater runoff and inadequate sewage treatment. In recent years, significant progress has 

been made towards restoring the river's health through initiatives like the DC Water Clean River 

Project and the successful completion of the Anacostia River Tunnel. However, it is important to 

recognize that these efforts mark just the initial steps in addressing long-term governance and 

biodiversity challenges within the watershed. Despite their willingness to contribute, ordinary 

individuals often lack sufficient understanding of these complex problems, limiting their ability to 

effect meaningful change. 

Thus, within the framework of a new wave of river conservation inspired by the successful 

implementation of the tunnel project, since 2018, the Anacostia Watershed Association has been 

dedicated to actively involving residents of all age groups in meaningful educational programs aimed 

at comprehending the challenges faced by the river and raising awareness regarding watershed 

preservation. This is achieved through offering practical and theoretical courses tailored for different 

age brackets, equipping participants with essential skills and management knowledge to contribute 

towards ongoing community efforts focused on safeguarding and restoring the ecological balance. 
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Simultaneously, in collaboration with DC Water, the District of Columbia Department of Energy and 

Environment (DOEE) has undertaken various initiatives to educate and motivate communities as well 

as residents residing within this watershed about the crucial link between waste convergence and river 

health. For instance, under its program funding scheme for innovative water quality improvement 

projects within local communities, DOEE aims to encourage these communities along with their 

inhabitants to proactively reduce pollution at its source before it enters water bodies. In conjunction 

with these endeavors aligned with the tunnel project's objectives, effective measures will be 

implemented to ensure that cleanliness is maintained throughout the Anacostia River watershed. 

In fact, the construction of the Anacostia River tunnel has significantly accelerated the 

development of community and commercialization along the river. In 2015, a $10 million grant from 

the U.S. Department of Transportation was awarded to complete the 20-mile Anacostia Riverwalk 

that spans both sides of the river [10]. Serving as a vital artery for residents, visitors, communities, 

and businesses alike, this Riverwalk aims to establish a new public facility and recreational space for 

the local waterfront community while highlighting the pristine condition of the river. Furthermore, 

ethnic communities have increasingly embraced and celebrated their connection with the Anacostia 

River environment and culture due to its positive impact resulting from tunnel construction. The 

inaugural "Anacostia River Festival" in 2016 was extravagantly celebrated with activities such as 

boat tours, traditional cuisine offerings, and games specifically designed to foster a stronger bond 

between Latino community members and their involvement in ecological restoration efforts related 

to the Anacostia River [10]. 

More significantly, the entire process of the Anacostia River tunnel project, from its inception to 

completion, has profoundly stimulated the local economic market and employment environment. In 

2012, when construction of the tunnel project commenced, DC Water entered into a partnership 

agreement with the District of Columbia and the U.S. Environmental Protection Agency (EPA) to 

advance green infrastructure in the region. The objective is also to achieve sustainable stormwater 

management and foster more livable riverside communities while simultaneously generating positive 

economic performance by enhancing property values and supporting green jobs. Moreover, DC Water 

offers training opportunities for residents interested in pursuing careers related to green infrastructure 

construction and maintenance with an aim to have community residents fill 51% of new job positions 

created by the Anacostia River Tunnel project. 

4. Result Discussion 

The research demonstrates the substantial impact of the Anacostia River Tunnel project on 

environmental enhancements, particularly in terms of water quality improvement and biodiversity 

preservation within the river watershed. Since its completion, this project has effectively mitigated 

confluence sewer overflows and successfully intercepted sewage and waste, resulting in a qualitative 

amelioration of the Anacostia River's water quality within just four years. It is not solely about 

restoring cleanliness to the river, rather improved water quality directly contributes to the 

revitalization and rehabilitation of aquatic ecosystems as well as flora and fauna habitats. The 

accelerated proliferation of aquatic plants and reintroduction of filter-feeding shellfish are direct 

consequences of reduced pollutant loads and enhanced water conditions, thereby underscoring how 

this tunnel project aids in augmenting the river's self-purification capacity. 

In addition, the Anacostia River Tunnel project has had a significant impact on the social landscape 

of the surrounding riverside communities, signifying substantial progress in community engagement 

and revitalization efforts. Following the completion of the tunnel, the Anacostia Watershed 

Association has initiated numerous hands-on projects aimed at educating residents about the 

challenges confronting the river and emphasizing watershed protection, while also fostering increased 

participation in river cleanup activities. Simultaneously, with the finalization of the Anacostia 

Riverwalk, not only does it provide space for community recreation and interaction but it also serves 

as a tangible representation of both ecological restoration and economic recovery within this 
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waterway. As environmental conditions along the Anacostia River continue to improve progressively 

due to these initiatives, job opportunities and real estate values generated by this tunnel project are 

attracting new businesses to this area, thereby contributing to broader discussions regarding 

sustainability and green jobs within this region that align with wider sustainable economic trends. 

However, it is worth noting that the Anacostia River tunnel project has certain limitations. 

Specifically, when it comes to environmental and ecological restoration, relying solely on immediate 

data before and after tunnel construction may not fully capture long-term trends and delayed 

ecological responses. For instance, tests conducted in 2020 revealed that chlorophyll-A levels had 

decreased by less than 50 percent, indicating that nutrient levels in the water might still be higher than 

optimal for preventing future algal blooms. The limited duration of continuous monitoring from 2018 

to 2020 makes it challenging to determine whether this is due to insufficient time for capturing long-

term changes or because the tunnel alone cannot fully mitigate these issues, thus necessitating 

additional measures to address nutrient runoff. Similarly, while the reintroduction of mussels into the 

river because of water quality restoration signifies a positive step towards restoring the ecological 

complexity of the Anacostia River, there are no clear quantitative values or conclusions in the research 

that can definitively ascertain its effectiveness in promoting sustainable biodiversity growth. 

Therefore, observing and evaluating its impact on mussel survival and growth over an extended 

period becomes imperative. 

Another drawback of the Anacostia tunnel project is its limited ability to eliminate the historical 

pollution deposited at the river's bottom, as it solely focuses on reducing existing stormwater and 

sewage overflows. The Anacostia River watershed has long been impacted by industrial activities, 

including naval shipyards, resulting in contaminated sediments in the water, shoals, and nearby land. 

Unfortunately, removing the remaining toxic sediment was beyond the scope of the tunnel project. 

As a result, DOEE collaborated with local landowners to develop an action plan for cleaning up river 

sediments as a follow-up to DC Water's Clean River program. This comprehensive plan requires an 

investment of $35 million and aims to remove harmful pollutants by 2024 [11]. Despite significant 

progress made through initiatives like the Clean River Program and tunnel projects in controlling 

threats such as sewage and industrial toxins that affect water quality, recent intensification of extreme 

climate change has led to historic losses of wetlands and forests within the Anacostia watershed. 

Consequently, this exacerbates excessive runoff and pollution risks while potentially reversing three 

decades' worth of achievements in Washington region. Therefore, evaluating how effectively the 

Anacostia River tunnel can handle heavy rainfall events and flooding during extreme weather 

conditions becomes crucial for further testing and investigation. 

Given the lessons learned from the aging of confluence sewers in the Washington, D.C., it is 

crucial to engage in discussions and develop a comprehensive maintenance framework that ensures 

continuous performance and addresses potential aging issues for this type of infrastructure, which 

requires significant investment in environmental health. Meanwhile, the financing strategy for the 

Anacostia River tunnel project heavily relies on federal funds, supplemented by issuing century bonds. 

While this financing approach is feasible, it somewhat shifts the funding burden of the project onto 

government entities and taxpayers. Therefore, future projects should explore innovative financing 

models such as corporate partnerships while actively observing best practices in cost management to 

enhance financial responsibility and efficiency. 

5. Comparision of Anacostia River Tunnel and Thames Tideway Tunnel 

5.1. Background and Comparative Analysis 

As one of the key infrastructure projects in Washington D.C., the completion and operation of the 

Anacostia River tunnel project have significantly mitigated the issue of CSO in the area, making a 

lasting contribution to water quality restoration and ecological reconstruction efforts in the Anacostia 

River watershed. Shortly after its initiation, London embarked on a similar endeavor with planning 

approval granted for a super sewer beneath the Thames in 2014. Like its counterpart in Washington, 
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London's sewage system dates to Victorian times and has struggled to accommodate its rapidly 

growing population of 9 million people, resulting in millions of tons of untreated sewage being 

discharged into the Thames annually. To address this challenge and restore the health of their iconic 

river, Tideway Company collaborated with delivery partners such as Thames Water to construct the 

Thames Tideway Tunnel. This paper aims to compare these two tunnel projects based on project scale, 

financing mechanisms, and community engagement while offering valuable insights and 

recommendations for both ongoing construction activities and future operations related to London's 

ambitious undertaking. 

The Anacostia River Tunnel and the Thames Tideway Tunnel share similar geographical 

characteristics. Both rivers, namely the Anacostia River in Washington and the Thames River in 

London, flow through major urban areas and encounter environmental challenges caused by excessive 

pollution from urban run-off and combined sewer overflows. Consequently, despite being situated in 

different countries, these tunnels offer valuable opportunities for comparison and mutual learning due 

to their comparable geography and shared obstacles. 

Aligned with the primary objective of significantly reducing confluence sewer overflows in the 

Anacostia River Tunnel, the Thames Tideway Tunnel also aims to capture untreated sewage and is 

projected to achieve a 95% reduction in confluence sewer overflows within London's aging sewer 

system during a typical year. Furthermore, it is anticipated that the Thames Tidal Tunnel will 

contribute to mitigating sewage spills, including surface water run-off following heavy storms, from 

an annual average of over 50 incidents to approximately 5 incidents per year. Simultaneously, this 

tunnel will diminish the quantity of sewage-related waste entering the Thames while enhancing its 

water quality and providing habitat for diverse aquatic wildlife species to restore its rich and varied 

ecology. 

In comparison to the 2.37-mile (3.8 kilometers) long Anacostia River Tunnel, the Thames Tideway 

Tunnel exhibits a significantly higher level of complexity in terms of scale and engineering capacity. 

Spanning across 25 kilometers from Acton in west London to Abbey Mills Pumping Station in east 

London, the Thames Tideway Tunnel boasts a diameter of 7.2 meters, while its depth ranges from an 

initial point at 31 meters and gradually slopes down to 66 meters. Additionally, it is estimated that 

four colossal tunnel excavators will be employed for the excavation of the main tunnel along with the 

construction of twenty-one shafts. Furthermore, its total storage capacity will amount to 

approximately 1.6 million cubic meters, equivalent to about 600 Olympic-sized swimming pools, 

which surpasses that of the Anacostia River Tunnel's sewage storage capabilities. 

Moreover, there are also differences between the budget and funding of the two tunnel projects. 

Based on the cost analysis, the Anacostia River Tunnel has a total cost of only $254 million, while 

the parent project, DC Water's Clean River program, has a total cost of approximately $2.7 billion. 

However, with an estimated total investment of £4.2 billion, the Thames Tideway tunnel surpasses 

all tunnel projects combined under DC Water's Clean Rivers scheme in terms of costs. Moreover, the 

financing model for the Anacostia River Tunnel primarily relies on federal funds and century bonds, 

whereas for the Thames Tideway Tunnel it is relatively complex and diversified. For instance, out of 

the £4.2 billion total investment in the Thames Tidal Tunnel project, £1.1 billion is directly financed 

by Thames Water while £3.1 billion is financed by Tideway Company including shareholder funds 

amounting to £1.3 billion and loans from European Investment Bank totaling £700 million. 

In terms of community engagement and stakeholder impact, the Anacostia River Tunnel project 

features an extensive program for community engagement and education aimed at raising awareness 

and gaining public support for a clean river. Conversely, the Thames Tideway Tunnel also involves 

significant stakeholder engagement efforts. However, due to geographical differences and varying 

levels of public awareness, its social engagement strategies' effectiveness may differ. From 2016 to 

2024, Tideway employed over 1273 unemployed individuals throughout the entire project period, 

creating a social value exceeding £4.8 million in increased employment. Additionally, Tideway is 

encouraging young people to pursue STEM careers by partnering with more than 400 organizations 

that employ over 80,000 young people on the Thames Tideway Tunnel construction team. This 
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initiative not only injected dynamic new blood into the project's construction but also created more 

than £8 million in societal value. 

5.2. Suggestions 

Given the remarkable success achieved by the Anacostia River Tunnel in significantly reducing 

pollution overflows, it is strongly advised for the Thames Tideway Tunnel to adopt similar integrated 

pollution control measures. These measures should include implementing an advanced sewage 

filtration system as well as emergency overflow treatment facilities with utmost urgency to restore 

and maintain cleanliness levels within the Thames. 

The Thames Tideway Tunnel enhance local support and awareness through regular updates, 

involvement in decision-making processes, and educational programs on pollution control. It is worth 

noting that both tunnel projects have played a crucial role in job creation and local economic 

development. In the case of the Thames Tideway Tunnel, particular emphasis can be placed on 

initiatives such as green jobs and related sustainable development while promoting local employment 

opportunities and fostering current economic growth. 

As a costly public infrastructure, ensuring its effective maintenance planning and long-term 

sustainability is the most important issue. In this regard, the Anacostia River Tunnel itself does not 

serve as an exemplary model, as its related studies lack detailed information on future maintenance 

and addressing aging issues. Therefore, for both tunnel projects, proactive exploration of innovative 

financing options such as green bonds and sustainability-related loans should be undertaken in 

conjunction with the development of a comprehensive technical maintenance framework to ensure 

the long-term stability of the tunnel. This paper also strongly urges the Thames Tideway Tunnel 

project team to actively consider and incorporate the pertinent comments and suggestions provided 

herein, aiming to optimize both short-term outcomes and long-term impacts of the project. 

6. Conclusion 

The completion of the Anacostia River Tunnel has effectively mitigated the issue of combined 

sewage overflow (CSO) and significantly enhanced water quality, thereby facilitating the ecological 

restoration of the Anacostia River. The success of this project is evident in the substantial reduction 

in pollutants and restoration of local biodiversity, marking a pivotal shift towards achieving 

sustainable development goals for the city. Moreover, beyond environmental restoration, the tunnel's 

impact extends to active educational initiatives and job creation, fostering community engagement 

and promoting economic revitalization at a local level. The Thames Tideway Tunnel project aspires 

to replicate this success by addressing a similar challenge on London Thames River. This endeavor 

represents not merely an upgrade to aging infrastructure but also a crucial step towards environmental 

stewardship with its aim to substantially decrease sewage discharge into the Thames, safeguarding 

river ecology integrity while enhancing the life quality of London citizens. 

Both projects demonstrate the crucial role of integrated infrastructure solutions in addressing urban 

environmental challenges. They highlight the necessity for innovative engineering approaches that 

encompass not only immediate technical requirements but also broader environmental, social, and 

economic impacts. The lessons learned from the Anacostia River Tunnel project offer valuable 

insights into the complexities of large-scale infrastructure projects, including strategic planning, 

community engagement, and adaptive management practices that can inform and enhance the 

execution of future tunnel projects such as Thames Tideway Tunnel. 

In conclusion, the Anacostia River Tunnel and Thames Tideway Tunnel projects exemplify the 

potential of integrated water management solutions to revolutionize urban landscapes into more 

sustainable and habitable environments. The knowledge acquired from these projects will also be 

invaluable in guiding urban planning and achieving sustainable infrastructure development as cities 

continue to expand under emerging environmental challenges. 



Highlights in Business, Economics and Management MSIED 2024 

Volume 39 (2024)  

 

758 

References 

[1] Vogiatzi C, Loupasakis C. Environmental impact of Aposelemis dam and tunnel water supply project in 

NE Crete, Greece. Bulletin of the Geological Society of Greece. 2021, 57 (1): 127 - 158. 

[2] Chen W, Wang W, Huang G, et al. The capacity of grey infrastructure in urban flood management: A 

comprehensive analysis of grey infrastructure and the green-grey approach. International Journal of 

Disaster Risk Reduction, 2021, 54: 102045. 

[3] Dolowitz DP, Bell S, Keeley M. Retrofitting urban drainage infrastructure: green or grey? Urban Water 

Journal, 2017, 15 (1): 83 - 91. 

[4] Beesley J, Colzani G, Allen C. Construction progress on the DC clean rivers project, Industrial Report, 

2013. 

[5] Fenston J. New Anacostia River tunnel goes online will cut sewage overflows by 98%, Research Report 

from DCIST, 2023. 

[6] Gunnerson A. New data confirms that the Anacostia River is getting cleaner. Research Report from 

Chesapeake Bay, 2023. 

[7] Matuszeski B. Anacostia Tunnels help clean up river. Industrial Report from Hill Rag, 2024. 

[8] Pipkin W. New sewage-storing tunnel to transform polluted Anacostia River. Research Report from 

Chesapeake Bay, 2018. 

[9] Anacostia Watershed Society. River rebounds, earns highest passing grade so far. State of the Anacostia 

River Report Card, 2020. 

[10] United State Environmental Protection Agency. Program updates of Anacostia. Research Report form 

EPA, 2021. 

[11] Grablick C. The Anacostia River is getting a glow-up. Research Report from NPR, 2020. 


