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Introduction 

Could London face a flood like New Orleans? How long will the Thames Barrier 
last? How will be the future of air-transport in UK/Europe? And what is being 
planned for the future of the region? These were the research questions that 
had to be considered by MEng students when they were set a project by 
international investment and engineering firm, the Sahara Group.   

The nine students all studying for a masters in engineering came up with 
proposals for an estimated £100b initiative including: Airport, Container Port, 
Very Large Crude Carrier Port, Oil Refinery, Petrochemical Plant, Cruise 
Terminal, a new Flood Control System (Barrier/Barrage), Road/Rail links, Fresh 
Water Reservoir, Eco Housing and other related services.  

Climate change experts say the existing Thames barrier, built in the 1970s, 
may not be able to cope with rising tides, potentially flooding London. The 
proposed transport links and new infrastructure will also be vital to the 
sustained growth of the city. Civil engineering MEng students demonstrated 
that this development is critical to the future of London. 

The scale of the proposed development meant that students successfully learnt 
to think strategically and I was overwhelmed by their progress. As civil 
engineers they will have to influence and motivate stakeholders and so the 
students wrote to MPs, contacted radio stations and spoke to planners just as 
they would have to in real life.  

The students each carried out a feasibility study and a risk assessment. They 
investigated the project’s environmental impact focusing on waste 
management, pollution and proposed energy supply as well as how the project 
could use renewable and sustainable materials. 

Keith Philcox managing director of the Sahara Group UK, who graduated from 
Brighton 60 years ago, set out his vision for the Thames Estuary project and 
met with students bi-monthly to check progress. His initial project specification 
is presented immediately after this introduction. 

Finally, the MEng students presented their projects to a mixed group of 
academics and industrialists, as well as the chairman of the Sahara Group.  
It was a pleasure for me to supervise their interdisciplinary team project, during 
which they proposed a natural extension of the Thames Gateway to solve 
challenges the UK is currently facing; a vision for future sustainability. 

 
Hamid Isfahany  
Civil Engineering Course Leader 
School of Environment and Technology  
University of Brighton  
Brighton, BN2 4GJ 
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Figure 1 – Thames Estuary Developments (courtesy of Sir Terry Farrell) 
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Introduction 

In practice, to solve a problem a certain amount of resources must be allocated and invested. For 

a solution to be sustainable the amount of resources incorporated into the solution must not 

compromise the amounts of resources available, in terms of funds, materials, work force, 

intellectual property etc. However, complexity of current challenges takes problem solving onto a 

new level where multiple problems are in need of solutions and the lack of resources necessitates 

compromise.  Here, conceptual approach is often abandoned in favour of immediate results, and 

sustainability is outweighed by urged short-term solutions. There are other ways of dealing with 

complexity; Synergy presents a way forward. 

 

Synergy (from the Greek syn-ergo, συνεργός meaning working together) refers to the 

phenomenon in which two or more discrete influences or agents acting together create an effect 

greater than that predicted by knowing only the separate effects of the individual agents
1
. Being 

different from a compromise, where 1+1=1.5ube, synergy is based on mutual agreement, 

appreciation of the needs of another, willingness to share resources and invest full effort in the 

progress of the other, knowing that the other will do the same. That is why synergy is often 

expressed as 1+1=3. 

 

With synergy, the needs of one party are recognized and answered by other contributing parties 

and available resources are shared. Due to the sharing nature of synergy, while the contribution 

each party makes answers additional needs parties may have more resources become available to 

all. Thus, through synergetic approach we engage in integration for the beneficial development of 

all parties. 

 

From this concept arises a synergetic approach to problem solving. Here, synergy implies that the 

needs of all parties should be satisfied through progressive collaboration with minimal resource 

expenditure. A synergetic approach implies that present challenges should be analysed in relation 

to each other, individual and common needs should be considered with respect to their complex 

synthesis, essential for sustainability.  

 

Considering the challenges that UK is currently facing: 

 

� Infrastructure of London and all central links throughout the country are overloaded
2
 

� Main UK airports are working at full capacity, unable to cope with the rise of air traffic
3
 

� Global warming, the rise of the sea levels and deficiency of current Thames barrier put 

London and surrounding areas in danger of flooding
4
 

� Shortage of fresh water and an urgent need for new and improved servicing facilities
5
 

� A need for housing: 3 million new homes by 2020; “zero carbon” for all new houses by 

2016
6
 

� A need for economic growth and foreign investment into UK economy
7
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Thames Estuary Development, a scheme by Keith Philcox on behalf of the Sahara group and Sir 

Terry Ferrell, is a way of achieving a synergetic solution to these challenges. The proposal includes 

plans for
7
: 

 

 

Figure 2 – Proposed Developments  for Thames Estuary (courtesy of Sir Terry Farrell) 

 

� Hub Airport and a new Container Port built on the seabed in the Estuary  

� New Road and Rail systems linking Essex and Kent and releasing pressure on London 

� Tidal Barrier that will allow shipping to go up the Thames, but will protect London and the 

surrounding area from flooding with possibilities of producing hydroelectricity 

� Fresh water Reservoir  

� Development of a self sufficient Eco Town,  

�  Services, including water treatment facilities and off-shore wind farms 

 

This proposal introduces development of vast scale; a privately funded project with an estimated 

cost of 100 billion pounds. The development will be divided into 6 major projects that will be 

constructed simultaneously. Construction and implementation of one project will increase 

functionality of the other, and as each one will be realized, the links between the projects will 

grow stronger.  

 

Interdependence of these projects becomes apparent at first consideration of plausibility of the 

scheme. For example, introducing a new airport in the estuary will reduce the pressure on 

London, introduce more resources and boost economic growth. However, the construction of an 

airport without sufficient integration into the existing network and introduction of new efficient 

road and rail networks will create more problems than it will solve. In addition, an airport in 

Thames estuary will be in need of permanent flood protection, a high capacity service network 

that will support the new development and new housing development that will accommodate 

airport employees and will be less than 1`hour away from their place of work. 
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Potential synergy and its implementation       

 

                                                                                                                                                                        
Figure 3 – Details of Thames Estuary Developments (courtesy of Mr Keith Philcox) 

Evident interdependence of the projects and the extent of the combined effect of Thames Estuary 

Development on the region and UK as a whole suggests that the proposal is truly synergetic. 

However, further considerations must be given to potential risks and ways in which they can be 

minimized by potential synergy of the projects on planning, construction and operational levels. 

Planning  

The projects will be constructed simultaneously, which will dramatically increase the complexity 

of planning yet lower the expenditure in a long run. Applying synergetic approach at the planning 

level will involve complex analysis of how each development stage of one project may contribute 

to development of the other. Synchronized construction will increase interdependence of the 

projects, thus adequate planning should allow for some degree of redundancy where inevitable 

delays and complications associated with construction of any one project could not bring the 

whole development to a stand still. Consideration would have to be given to developing an 

advance detailed plan that will incorporate precisely sequenced construction procedures for all 

projects and account for all organizational stages of the development including interchange of 

machinery, equipment and skilled workforce, etc. 
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Example of a sequenced construction planning 

Evaluation of the proposed development scheme and research into availability of resources 

should be considered at the planning stage, and the extent of temporary works should be 

estimated in advance. 

1. Following the request for skilled workers (contractors) and machinery the work begins 

� Roads are constructed to create efficient access to the sites on both sides of the 

Estuary and will later form motorways connecting Essex and Kent:  A249 is 

extended on the Kent side and A127 on the Essex site; the sites are established 

and concrete plants are built 

� Simultaneously, the ground conditions in the estuary are investigated 

• Depending on the results of geological survey, design of proposed structures is 

modified 

� Cost is estimated and appropriate materials and machinery are ordered … etc. 

2. Construction of the cofferdam
?
 for the Airport and Container Port islands, material 

excavation 

� Use of excavated material for construction of a man made island for the Eco Town 

� Bridging Eco Town island with Essex  

� Construction of the Reservoir walls and the Barrier  

� Excavation for the Rail tunnels and Services … etc. 

3. Construction of the foundations for the terminals of the Airport and the Container Port 

Professional planning will incorporate a detailed account of every step including estimated costs 

and deadlines, health and safety considerations, risk management and accounts for delays in 

construction. 

Construction 

At the construction stage all the procedures proposed and set through planning will be 

implemented. In terms of synergy at this level, the importance of successful communication and 

cooperation must be emphasized. Here, a team in charge of inter-project collaboration should be 

set up. This team will work directly with people in charge of implementation of each project (e.g. 

site engineers, project managers) to make sure that all queries are followed through 

appropriately. For a development of this scale, the slightest omission can have detrimental effects 

on the development and surrounding environment. Therefore, while a degree of redundancy 

incorporated at the planning stage will allow for unpredictable circumstances such as delays in 

material deliveries, initiation of flaws should be minimized by thorough quality control. In 

addition, making the most of locally produced materials and using same/similar materials 

throughout the development will be beneficial in terms of cost and resources management.

                                                           
?
 used as an example, a more detailed analysis will show what construction technique is more appropriate. 
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Operation 

At operational level, synergetic approach will manifest both internally and externally. Internally, 

the interconnectivity of the projects will contribute to effective performance of the Estuary as a 

system successfully integrated into the region. For example: while the Barrier will protect London 

and the surrounding areas from flooding, the Reservoir will provide clean fresh water to the 

region; citizens of the new Eco Town, London and South East will rely on the new Services and on 

sustainable energy supply provided by the off-shore wind farms and harnessing of the tidal power 

in the estuary; tourists and all commuters in the region will rely on sufficiency of the new Rail and 

Road links between Essex and Kent, London and Thames Estuary; freight arriving at the Airport 

from overseas will be shipped to Europe from the Container Port providing an efficient and more 

environmentally friendly service; alternatively freight will be delivered via the new road and rail 

links integrated into the UK network with access to Europe via channel tunnel. 

Regarding synergy external to the development, exploring the themes that each project was 

accessed in accordance with, namely government, economy, environment and local 

considerations, will illustrate how synergy can be achieved at this level and what considerations 

should be taken into account. 

Government 

To achieve synergy at this level, the proposed Thames Estuary development needs to be 

recognized by governmental authorities as a sustainable way forward. The solutions to present 

challenges proposed in the development satisfy governmental targets for innovative ”green” 

housing, advancement of transport links, extensive flood protection and promote significant 

economic growth of the country. While the development would be privately funded the pressure 

of spending taxpayers money will be released which will encourage following through of the 

proposals that were not considered feasible before. With the heart of the country protected from 

flooding, the new road and rail systems in place and both airport and container port operating at 

sufficient capacity, with a decrease in unemployment rates throughout the country and improved 

services and fresh water supply, the government will be able to focus on renovation of untenable 

communities and reformation of disintegrating culture of the UK.  

Economy 

Development of Thames Estuary has a significant potential for enhancing economic growth of the 

country in many respects. Firstly, enormous investment into development of the central region 

and promotion of sustainable use of resources (e.g. using locally grown and manufactured 

materials ) combined with employment provision will lead to increasing returns to scale. Secondly, 

with the projects operating, availability and accessibility of resources in terms of capital and 

intellectual property through new sufficiently integrated global transport system will boost the 

economy and advance the position of UK on the global market. Finally, growth of “small business” 

sector in association with the growth of demand, initiated by enhancement of the quality of life of 

common people, will promote the establishment of a sound economy and stabilize the rate of 

economic growth of the country. 
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Environment 

Potential environmental impacts of this development can hardly be underestimated. This is where 

the synergetic approach stands out through ensuring that the combined effects of the 

development result in enhancement of the environment, and that each project is suitably 

integrated.  

Conservation of energy, use of natural “green” materials in “zero carbon” construction, relocation 

of the wild- life that may be affected and continuous appraisal of the quality of life and balance 

within regional ecosystem are the major targets of the development. In terms of synergy, 

reaching these targets involves continuous shared effort of every single individual involved: 

architects, engineers, ecologists, environmentalists, skilled workers and locals, - to ensure 

durability of a balance between natural & human evolution and development. This can be 

achieved through integrating environmental consideration into common practice i.e. by means of 

assessment of all decisions that are made with respect to their contribution to the environment. 

Evolution of common practice into “green” practice can be initiated by a change in perception of 

actions and appreciation of consequences and responsibilities that every individual has with 

respect to environment. Continual emphasis on the environment through following everyday 

“green” instructions, environmental sessions and consultation for all those involved in the 

development will trigger the change in a manner similar to the change construction industry 

underwent when emphasis was placed on Health and Safety.  

Local considerations 

 Undoubtedly, local communities will be the first to experience the benefits of this development. 

Integration of the new transport links between Essex and Kent, enhanced stream of tourism in the 

region, entrepreneurship promotion and provision of employment will encourage an increase of 

sustainable living standards within and thus improve the overall quality of life. Nevertheless, 

ensuring that local considerations are not overlooked and that the views and needs of local 

authorities and community representatives are considered are both of significant importance for 

achieving synergy at all levels.  

Conclusion 

While similar projects have been constructed and are successfully operating around the globe, 

never has there been a sustainable, diverse and complex development on such a scale.  The 

considerations that have been given to ensure sufficient integration of the development into 

political, economic, social, and natural environment of the region and the UK show that this 

scheme has the potential to realize the sustainable future through synergetic approach.  Overall, 

synergy is the essence of the development. 

 

A project of this scale will be appreciated by clear and open minds throughout the globe, by those 

who are aware of present challenges and believe that the future that brings about change is now. 
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Introduction 

UK Air Travel 

UK air travel is on the increase every year. It currently stands at 200 million 

passengers per year. The majority of the UK’s air travellers come from the London 

area. The three main airports within the London area are Heathrow, Gatwick and 

Stansted. These three airports handle three fifths of all UK passengers per year at 

just over 120 million passengers. The airports are almost at their maximum 

passenger capacity, which has resulted in Gatwick and Heathrow airports having 

the worst records for delayed departing flights of all Europe’s leading airports in 

the busiest three months of the year (July to September). The world has just seen 

a rise in air traffic of 4.7%[1] in 2006 and Europe saw a rise of 5.8%[2], which relates 

to an increase of 6.9 million flights in 2007. 

Gatwick airport’s passenger flights have increased from 25[3] million to 34[4] million 

per year from 1996 to 2006 giving a 36% increase in flights in the last 10 years. 

Heathrow airport’s passenger flights have increased from 56[5] million to 67[6] 

million passengers per year from 1996 to 2006 giving a 21 % increase in flights in 

the last 10 years. However in the last 6 years passenger flights have increased at 

these airports by 7% and 5% respectively. Therefore predictions for 2012 would 

give; 36.5 million and 71 million passengers for Gatwick & Heathrow, respectively 

and predictions for 2018 would give; 39 million and 74 million passengers 

respectively. These statistics can be found in figures one and two. 
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Figure 1 

Figure 2 
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Air Freight 

In 2006 all UK airports combined handled 2.3 million tonnes of air freight. Currently 

Gatwick airport caters for 212,000[7] tonnes of freight per year and Heathrow 

handles 1.2[8] million tonnes of freight travel per year. The East Midlands airport 

which is presently dominated by air freight manages 302,000[9] tonnes of freight 

per year and is currently under expansion. 

Over the last 10 years air freight has risen by 30% giving a total of 2.3[10] million 

tonnes of freight in 2006. Therefore the aviation industry can expect air freight to 

double within the next 20 years. At present a lot of development is going into 

producing eco friendly aircraft. The size of aircraft is on the increase, which will 

mean that air travel will become cheaper. With these developments in place the 

aviation industry could see a tripling of air freight in the near future. UK 

supermarkets have in recent years been buying local produce, which has led to a 

decrease in importing food from other counties. If local produce becomes a 

favourite alternative to imported food then there could be a fall in food freight. 

The location of a freight airport is one of the key issues for building such an airport. 

The East Midlands airport in Nottingham is in an ideal location for the UK because 

it is positioned right in the middle of the country and has good road links across 

the UK via motorways such as the M1. The Nottingham airport is under expansion, 

thus enabling the airport to double its air freight travel, which could jeopardise the 

integrity of the proposed hub airports freight travel for the UK. Nevertheless the 

proposed hub airport can take advantage of the increasing air travel while taking 

the majority of the air freight from the southern airports. The hub airport can also 

add to the southern air freight by handling European countries air freight for 

international flights. 

 

The Proposed Hub Airport 

The location of the hub airport is in a suitable place, it is close to London and the 

M25 motorway could be connected to the hub airport via a new road link. However 

in order for the hub airport to take the majority of the UK’s air freight and some of 
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Europe’s air freight, the surrounding road networks must be vastly improved 

including the already congested M25. A suitable rail network must be provided 

from the hub airport not only to travel within the UK but also to travel in Europe via 

the channel tunnel to allow easy transport into Europe. The container port would 

allow for reduced congestion on motorways caused by articulated lorries, in which 

ships would be able to handle some of the freight. The hub airport is located next 

to the container port on the same manmade island, therefore all air freight 

travelling to Europe can be transferred to the container port ready to be placed 

onto the required ships. 

The hub airport, if granted a 24 hours flight timetable, can provide 1.3-1.6 million 

flights per year which equates to 280-350 million passengers per year. This can 

relieve pressure from all UK airports (mainly southern England) by taking a 

percentage of their flights. This would bring the London airports capacities back to 

where they were 10 years ago, which could eliminate the need to expand the three 

main London airports. If this option was taken then the hub airport would handle 

78.9 million passengers per year on opening (allowing for 6% increase in travel 

over a construction period of 20 years). 

If the three current London airports were granted their respective expansions it 

would allow 90 million more passengers to fly each year. The hub airport’s 

construction would avoid the expansions to the London airports. If this expansion 

figure is added to the opening figure, it produces 168.9 million passengers a year. 

However this figure probably will not come into practice for a further 40-60 years 

depending on the increase in air travel. If the hub airport was handling 170 million 

passengers a year in 40-60 years the hub airport would only be at 50% of its 

capacity, thus allowing for the remainder of the capacity for air freight and future 

increase in air travel.  

Another consideration would be to demolish Heathrow airport and build a suburb 

for London in its place whilst moving its business to the hub airport. The proposed 

hub airport would handle 110 million passengers a year on opening (allowing for a 

6% increase in air travel over a construction period of 20 years). If the capacity 

figures for the proposed expansion of the three London airports are added to the 

opening figures, it will push the amount of passengers to 200 million, which is 57% 
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of the capacity of the new hub airport. This allows for 43% of the capacity to be 

used for air freight or future expansion. 

Government 

The hub airport project should be in the government’s interest because it will 

resolve current objections raised by residents at the three current London airports. 

If the hub airport was to become the ‘new’ Heathrow then the existing Heathrow 

airport can be demolished and sold for housing developments, comprising 

approximately 3000 acres. The site has good motorway links such as the M4 and 

M25, as well as possibilities of excellent rail links to London. This Heathrow site 

could therefore be perceived as the perfect area for a new suburb of London. 

The hub airport will bring the UK much closer to Europe because this airport will 

be the biggest in Europe and will be able to handle up to 5 million tonnes of air 

freight a year. Therefore European airfreight can be flown to the hub airport from 

international flights and shipped to various countries in Europe. This can also be 

reversed and can be sent from European countries to transatlantic destinations. 

The funding for such a massive project is to be sourced from private investors and 

not public money. The positioning of the hub airport will mean that aircraft will not 

need to fly low over the main land on approach or take off. Hence no main land 

residential areas will be affected by noise pollution. These factors should therefore 

give no major reasons for the government to object to the plans. 

 

Economy 

The hub airport will help to increase the British economy, because being the main 

hub airport for European freight from transatlantic flights, all that such freight can 

be brought to the airport and shipped out to Europe via articulated lorries, train or 

by ships. 

The hub airport will not only attract tourists from all over the world to visit England, 

it will also provide a stop over for transatlantic passengers to visit London before 

making connections into Europe. 
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The location of the hub airport in the Thames estuary will allow for future 

expansion ensuring its compatibility with future needs.  

If the hub airport was to be rejected then another airport will need to be 

constructed elsewhere or the original proposal of expanding current airports will be 

put into reality. If the latter was the case then the people who live near these 

expanding airports will have their lives disrupted by aircraft pollution and noise. 

The proposed third runway at Heathrow is expected to be 2000 metres long. This 

will result in only small aircraft being able to use the runway because large aircraft 

such as the Boeing 747-200B require 3170 metres of runway length for take off. 

This will mean that the airport will not be able to handle additional transatlantic 

flights as these flights will use large aircraft to accommodate more passengers. 

With this in mind and assuming aircraft are going to increase in size the hub 

airports runways will need to be at least 4km long. 

  

Environment 

Air Pollution 

The project should not provide a bigger environmental impact than expanding the 

three current London airports, because the hub airport is only avoiding expanding 

the London airports, thus providing increased possibilities for air travel and air 

freight for Europe and allowing for future growth of air travel for many years into 

the future. One advantage of building the hub airport rather than expanding the 

three current London airports is that it will not be used to its full capacity for many 

years due to its size and will therefore reduce aircraft circling when waiting to land. 

This will stop unnecessary pollution because the hub airport will not be operating 

at its maximum capacity. Reducing the capacity required at the London airports 

will enable these airports to manage their take-off and landing times to avoid 

unnecessary circling in the air, hence reducing unnecessary pollution. 

If the freight section of the hub airport was to work alongside the adjacent 

container port, the use of articulated lorries will be reduced and will therefore 
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reduce the environmental impact on the roads as ships will be used to transport 

freight to other European countries. 

 

Noise Pollution 

The noise pollution caused by the hub airport will not affect current residents near 

the Thames estuary due to the hub airport being located in the estuary. The 

location of the hub airport will virtually eliminate the noise penalty because the 

57bd noise level area is completely over the water. However the proposal for an 

eco town on the adjacent island will be affected by aircraft, at a noise level of 50db 

(shown in figure 3). This could jeopardise the hub airports 24 hour take-off and 

landing times. If the airport island is moved further East into the sea or the eco 

island is moved West back into the Estuary (shown in figure 4) than the eco town 

should not be disrupted by aircraft noise. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 - inner line (red) shows 57 db area and outer line (black) shows 50 db area 



Thames Estuary Developments Airport 

Simon Wright 9 of 12 3rd Draft Report July 08 

 

 

 

 

 

 

 

 

 

 

 

 

Bird Control 

Flocks of birds may become a problem for the hub airport because large swans 

and gulls can be found in the Thames estuary. If the hub airport doesn’t have an 

adequate bird control system aircraft may frequently be damaged by colliding with 

birds. 

Various methods can be used for bird control, such methods could include; Digi-

Scare, which produces a distress call of a bird caught by a predator, therefore 

scaring the other birds away. The Vari-Pistol method uses shell crackers, which 

again scares the birds away. The most effective method is to use a large object 

shaped like a human body. This method works well because it replicates a bird of 

prey, which scares flocks away. 

It is important to maintain the grass within and around the airport to ensure no 

weeds or plants can grow which birds can feed from. To help maintain low bird 

levels it is essential to prevent the ability of passengers feeding the birds and to 

make sure rubbish has been disposed of correctly. 

 

Figure 4 – relocation of eco town 
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Local considerations 

The airport will boost Kent and Essex tourism because passengers flying to the 

UK on transatlantic flights would be expected to land at the hub airport in that main 

airlines will be using the hub airport. 

The hub airport will provide over 80,000 jobs to run the airport. However Kent’s 

unemployment rate (1.9%[11]) is slightly lower than the UKs average (2.4%[12]) so it 

will not require 80,000 jobs. If a road or rail link is to be provided between Kent 

and Essex it will provide jobs at the airport for the county of Essex, which would in 

theory bring the unemployment rate in Essex down from 4.4%[13]. These two 

counties alone cannot provide sufficient people to run the airport, therefore people 

from the UK and the rest of the world will move to the Kent and Essex area to work 

at the airport. Residents from Greater London, which has one of the highest 

unemployment rates (3.4%[14]) in the UK could commute to the airport via a fast 

transport system, however homes will need to be built in and around the Kent and 

Essex area for employees of the airport. This can be seen from figure 5 which 

generates a profile where people will potentially live if they work at the airport, 

showing journey times when travelling by car. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 – Blue circle shows 30 minute commute by car and the red circle 

shows a 45 minute commute by car at an off peak time. 
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Case Study 

A similar project that has been successfully completed is the Hong Kong airport, 

which has a maximum capacity of 87 million passengers. The airport was built on 

12 square kilometres of reclaimed land between the two islands of Chek Lap Kok 

and Lam Chau’. The airport has two runways each 3.8[16] kilometres long by 60[17] 

metres wide. To create a Thames Estuary Airport a hub airport for Europe the 

runways (based on Hong Kong’s international airport and other major airports) will 

need to be at least 3.5 kilometres long but ideally 4 kilometres long. This will allow 

the airport to accommodate any sized aircraft in the foreseeable future. 

The access to the Hong Kong airport is made via a transportation corridor which 

starts on the Hong Kong island. The Hong Kong international airport can meet 

passenger requirements until 2040 without the need for expansion, however a 

third runway is at the planning stage.  

 

Conclusion 

The Thames Estuary Airport will stop the need for expansion of the three current 

London airports and will be large enough to take all of Heathrow’s air business so 

Heathrow airport can be demolished and the site used for building a new suburb. 

The hub airport will be sustainable into the future as it will be able to meet all 

foreseeable requirements into the 22nd century and will be more than adequate 

enough to meet runway requirements for the next 50 years. The airport can very 

well link with other land or sea transport systems such as; road, rail or ships. The 

hub airport will be the largest freight airport in Europe thereby making the British 

economy stronger. It can allow for aircraft usage 24 hours a day providing that the 

aircraft noise does not disturb the eco town on the adjacent island. The new 

location will mean residencies near the London airports will no longer be 

threatened by airport expansion and will also reduce the number of flights in their 

area making it a more pleasant place for them to live. The nearest mainland 

residential areas to the hub airport will not be affected by the environmental 

impacts because the hub airport is located far enough out into the Thames Estuary 

that aircraft will not fly low over adjacent towns. 

The hub airports runways will need to be at least 3.5 kilometres long but ideally 4 

kilometres long to compete with other major airports around the world and to allow 

for any sized aircraft (at present and into the 22nd century) to land. 
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Introduction: 

 In recent years it has become widely accepted that global warming is the 

main cause of rising sea level. Research has shown that sea level rise has been 

steadily ongoing since the last ice age, but over recent decades this rate has 

drastically increased. “The IPCC's Third Assessment Report, published in 2001, 

projected that the global average sea level would rise by between 9 and 88cm 

between 1990 and 2100 ” 1 With all of London being located around the Thames, it 

can be quickly seen that any rise in sea level will have a detrimental effect on the 

city and it’s population.  

Initial attempts at protecting the city from flooding have been in the form of 

the well known Thames Barrier, but with it having to be raised to protect London 

from flood water more and more frequently it is only a matter of time before flood 

waters will pass over the barrier; rendering it useless. The need for a new and 

improved method for protecting London is increasing, especially with the recent 

threat from the ‘North Sea Surge’ (NSS) causing significant damage to the East 

Anglia coastline. 

A Barrier is defined as “…anything built or serving to bar passage…a 

fortress or stockade.”2 With the consideration for the other proposed developments 

around the Thames Estuary, it can be established that the need for both a dam-

like structure (for the reservoir especially) and a structure that can ‘bar passage’ of 

floodwater but allow waterborne (port) traffic to pass is clearly necessary. 

“The Thames Estuary is particularly vulnerable to flooding for a number of 

reasons. The Southeastern corner of the British Isles is slowly tilting downwards 

and sea levels are rising. As a result, the high tide in central London is rising at a 

possible rate of 75cm per century.” 3 With this statistic in mind, some kind of 

improved flood protection is urgently needed for London, its suburbs and 

surrounding regions.  

 

The North Sea Surge (NSS): 

 Other than mean sea level rise due to global warming, the main tidal flood 

risk to London comes from the phenomenon known as the North Sea Surge. The 

NSS is caused by a deep low-pressure system moving across from what would 

have been a hurricane over the Atlantic, to the North Sea, down between the UK 
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and mainland Europe. If this coincides with the twice yearly high spring tide, surge 

waters could push sea levels up by as much as 4m around the Thames Estuary. 

The last NSS occurred in 1953 and did coincide with the high spring tide; it 

consequently caused major flood damage and loss of life. The more recent 2007 

surge did not, and so flood damage was fortunately less severe than predicted. 

A typical diagrammatic progression of the NSS is shown in figure 1. Notice 

that the ‘increased tidal level’ area grows as it reaches East Anglia, and crucially 

the Thames Estuary. 

 

   

   Figure 1: NSS progression around the British Isles.4 

 

The NSS not only affects the East coast of England; it also causes surge 

waters to hit the Netherlands. And just as London lies on the river Thames, 

Rotterdam lies on the river Nieuwe Maas. Efforts have already been made to 

protect the busiest port in Europe, in the form of a barrier at the mouth of the river 

(figure 2). 

 

Figure 2: The 
‘Maeslant’ Barrier, 
Netherlands5 
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Government: 

 It is the government’s responsibility, and in their interest, to protect London 

from rising sea levels and the NSS, especially since one highlighted landmark at 

risk from flooding is the Houses of Parliament. It is established that funding for the 

project will be provided from private sources, so there will be no draw down on 

public funds. It is anticipated that the government wouldn’t resist giving planning 

permission for such a development, since it is so necessary for the city’s flood 

protection. 

 From investigations by ‘the Department for Environment, Food and Rural 

Affairs’ (DEFRA) the government became aware that some form of defence is 

needed for London and the Thames valley. Plans are already underway for the 

Severn Barrage, as this is another area identified as a high flood risk. While this 

Barrage protects the Severn Valley and its hinterland from flooding, the large tidal 

range (due to its location) will be utilised and hydro-electricity generation is 

proposed. With the government’s relatively new stance on ‘green’ energy, the 

second Thames Barrier in the Thames Estuary should potentially be able to 

contribute to this renewable energy requirement. 

 

 

Economy: 

 As mentioned earlier, ‘The National Appraisal of Assets at Risk from 

Flooding and Coastal Erosion, including the potential impact of climate change 

Final Report July 2001’6 has been published by DEFRA highlighting the cost of 

damage in different areas of the UK. 

 At the time of that investigation, it was estimated that 4 to 5 million people 

could potentially be directly affected by tidal flooding or erosion in the Thames 

valley alone if a ‘do nothing’ approach to defence construction and maintenance 

was adopted. In terms of properties, that means 577,000 buildings are at risk. The 

investigation also pointed out that even if the current Thames flood defences are 

maintained as they are (in 2001, costing £66 million per year) an average annual 

damage value of £266 million would be incurred every year. In other words, if 

defences were only sustained and no new defences were built, an ongoing total 
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loss of £332 million per year would be incurred through maintenance costs and 

flood damage. Adding up the overall cost of combating all these detrimental effects 

of the anticipated flooding, the approximate estimate of £100 billion for the 

Thames Estuary development doesn’t seem so large when considering the saving 

in flood damage costs. As the brunt of the flood damage and defence maintenance 

costs will ultimately come from the taxpayer, this privately funded development will 

be saving taxpayers money; a massive incentive for the project’s go-ahead. 

 In order for London to sustain its ‘world financial capital’ status and to be a 

desirable location for business, the city needs to be safe from flooding. Having the 

security of a tidal flood Barrier must be beneficial to the cities economy. 

 

 

Environment: 

 The primary objective of the second Thames Barrier is to protect the 

environment, namely London and its surrounding suburbs. London’s environment 

has significant value and flooding would not only have an impact on taxpayers’ 

pockets but also the habitats of wildlife living in and around the Thames. 

A consequence of sea level rise is the ingress of saline water up the 

Thames. Currently there is a delicate balance between the fresh and saline water 

habitats of the Thames, and by building a barrier this could be regulated and 

hence preserved. The naturally occurring reed-beds that have developed on the 

Essex coast are classed as a form of sea defence. However, these only protect 

the coast from wave action (by absorbing energy) preventing erosion of the 

coastline, they do not in themselves provide flood protection. These reed-beds are 

unique habitats for wildlife, and should be preserved both during and after the 

barrier has been constructed. 

The location and orientation of the Thames estuary means that a typical 

tidal range of around “5.4m” 6 (recorded at Tilbury) is experienced at Tilbury. To 

put this in perspective, the proposed Severn Barrage will potentially be able to 

generate 3% of England and Wales’s electricity needs by utilising a tidal range of 

10m. It can be assumed * from these figures that (using the same generating 

technology) roughly half of the Severn Barrage’s electricity generation can be 

achieved by the Thames Barrier from tidal energy alone. This doesn’t include the 
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potential extra 3m tide range experienced during the NSS, or indeed the proposed 

surge tanks to be incorporated between the islands. 

A somewhat obvious but important aspect to consider is that producing 

electricity from renewable and sustainable sources helps to protect the 

environment. Technology has allowed humanity to generate energy from coal, gas 

and more recently nuclear sources. The latter, although seen as a ‘cleaner’ form of 

energy generation still, has its pitfalls with its harmful by-products. Technology has 

now allowed humanity to understand how the by-products from all these energy 

sources are changing and damaging our environment. Hence, ways to generate 

energy from naturally occurring kinetics like wave, tidal and wind forces have been 

and must be developed. 

 

 

Local considerations: 

 The extent of the second Thames barrier is something that should be 

considered in great depth. The flood risk areas up and down the coast together 

with the proposed height of the barrier are closely linked, the emphasis being not 

to flood adjacent areas whilst protecting other areas. If the Barrier is designed to 

withstand sea level rise and flooding for ‘X’ years, all of the east coast region likely 

to flood up to ‘X’ years should be protected, not just London and the Estuary. 

Otherwise, the flood waters will penetrate around the Barrier, rendering it useless. 

In fact, once the flood waters recede, the Barrier may contain and prolong the 

flooding. From observing figure 3a and 3b it is possible to understand how the 

river’s to the north of the development and The Swale to the south may need flood 

protection in association with the main Barrier. 

  

 

The Swale. 

Figure 3b: Extract from the 
Thames Estuary Development 
proposal. 

Figure 3a: Thames Estuary 
Development proposal8. 

N 
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Computer simulation of sea level rise and NSS flooding would aid in 

highlighting areas of land in need of protection in conjunction with the Estuary’s 

Barrier. Furthermore, a simulation of not only sea level and NSS flooding but of 

sediment passage will aid in understanding what effect the Barrier may have on 

adjacent coastal regions, thus ensuring that by protecting one area from flooding, 

other areas are not compromised. 

 

 

Case study - The Severn Barrage: 

 A project which is currently under consideration is a barrage (similar to the 

proposal for the Thames Barrier) located in the mouth of the river Severn (figure 

4). Its purpose is primarily to protect the 

Severnside regions from tidal flooding, 

whilst generating electricity and being a 

fixed transport link. As well as this, it needs 

to allow passage for port traffic navigating 

the Bristol Channel and Severn Estuary 

(again, similar to the Thames Barrier). 

The Department of Business 

Enterprise and Regulatory Reform (BERR) 

have conducted a study into the feasibility 

of the Severn Barrage, part of which states 

                                                             that “The time required and the total labour 

requirement for manufacture of equipment and Barrage construction was 

estimated in EP57 as 200,000 person-years. This requirement was spread over 

the 9 year period of construction and installation with a peak over years 2 to 5 of 

30,000 to 40,000 persons employed, of whom about half would be in the 

Severnside Region.” 10 Employment for the manufacture and construction of the 

Thames Barrier alone can only be assumed as similar if not greater than these 

statistics, not to mention the employment for the rest of the proposed project; both 

of which will benefit both the UK and European economies. 

 The type of barrage used in the Severn may well be different to that used in 

the Thames, both in terms of scale and due to founding strata. It is worth noting 

however that a Caisson method of construction is proposed for the Severn 

Figure 4: Proposed location 
for the Severn Barrage.9 

N 
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Barrage, with a worldwide procurement system (information gained from BERR 

feasibility study). So far, it is difficult to anticipate what new construction 

techniques will be available and ultimately what form the proposed second 

Thames Barrier will take. 

 

 

Case study - Panama Canal Locks: 

Looking into the future, the proposed second Thames Barrier will need to 

be able to maintain the Thames water level whilst holding back the rising sea level. 

However, to allow port traffic to pass, a lock similar to those used in the Panama 

Canal may be needed to overcome the differing water levels. 

    

 

 

 

 

 

Figure 5c: Cross section 
of Panama locks12. 

Figure 5a: Panama Canal locks11. Figure 5b: Lock gates11. 
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The Panama Canal locks (built in the early 20th century) allow passage of 

cargo ships and oceanliners across from the Atlantic to the Pacific Oceans, up and 

over the Panama hills. During passage, each lock gives around a 25m change in 

water level, a figure that should be easily achievable (if required) in the Thames 

Estuary. Although port traffic in the Thames doesn’t have to overcome hills like 

this, the Estuary Barrier will inevitably need at least one lock (two pairs of gates) to 

maintain the river water level whilst the sea level rises and falls. The valves that 

allow a lock to function can also be used to regulate the river water level, allowing 

an artificial tide to be simulated in the Thames; thus (as mentioned earlier) 

preserving the wildlife around the river that relies on the existing tidal pattern. 

The number of locks will not only be defined by the height of water each 

gate can retain, but by the amount of port traffic predicted to pass through. A 

problem that the Panama Canal is now experiencing is the sheer quantity of cargo 

ships the locks have to accommodate. There are now plans to expand the ‘bottle 

neck’ by building another, very similar, lock system alongside the existing locks. 

The only amendment to the new locks will be the capacity increase due to the ever 

increasing size of cargo ships. Design of the locks for the Thames Estuary must 

take into account the quantity of port traffic and size of vessels. It may be the case 

that several sets of locks will be built, varying in size to accommodate the size of 

vessels to pass through them. 

If the sea rises to unforeseen 

levels, the lock would still be 

functional just by the addition of 

another gate (to the North Sea side) 

at the required level. As one can see 

on the Panama Canal, three level 

changes have been achieved on 

each side of the hills. In fact, if 

several locks are required, the existing Thames Barrier could be used as one of 

the lock gates. 

Constructing a similar design to the Panama Locks at present day shouldn’t 

be as much of a challenge as it was in the early 20th century, thanks to the 

tremendous advances in construction techniques. It may be even less of a 

challenge as technology advances further up to the time when the Thames 

North Sea. 

River Thames. 

Potential level difference. 

Figure 6: Example of lock application to the 
Thames Estuary (extract from figure 5c). 
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Estuary development may come to be built. If such a lock system were to be 

adopted, the design concept of the Barrier itself would stray from that of the 

Rotterham port barrier to more of a solid dam wall type construction. Having a 

static structure like this would allow for the integration of transport infrastructure 

(road /rail tunnels) within its foundations, as well as utility connections with the 

mainland. 

 

 

Conclusion: 

 It seems clear from the predictions of sea level rise, and increasing 

frequency and magnitude of flooding that a Barrier is needed to protect London. 

The cost of doing nothing to improve tidal flood defence for the Thames has been 

calculated, and this sum is only going to increase in the future. The Barrier is 

arguably the primary objective of the Thames Estuary Development, but with the 

need for the Barrier comes the opportunity to develop the Airport, Container 

Terminal, Eco Town, Prison, Transport Infrastructure etc. 

 As with all major civil engineering projects, great care must be taken in 

ensuring that any adverse effects the Barrier may have on its surrounding 

environment are minimised. Aspects such as the flooding of other rivers local to 

the Thames, and the tidal pattern wildlife relies on must all be considered when 

designing the Barrier. 

 Using techniques available today, the Barrier may well be constructed using 

a concrete Caisson method. Having said that, the development may not be 

constructed for some time yet, by which time new and improved methods of 

underwater construction may be available.  
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A feasibility study of the proposed container port in 

adjunct with the Thames Estuary development. 

Abstract: 

Ports play a vital part in the UK economy.  In 2004, 95% by volume and 75% by 
value roughly £330 billion of the UK’s international trade was transported by sea.  
The annual tonnage handled has been growing steadily since 1980 by 
approximately 1.3% per annum, with particularly strong growth in container and 
roll-on/roll-off activity.  Ports are estimated to support around 150,000 direct, 
indirect and induced jobs, and contribute more than £6.2billion to UK GVA (Gross 
Value Added).  This report will discuss the need and benefit of the proposed 
container port in conjunction with the Thames Estuary project.1 
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Figure 1; Layout of Thames Estuary Proposal.
2
 

Introduction: 

The container port has a large part to play in the proposed estuary project.  
Central to the projects aims and goals is the desire to reassign London as the 
economic centre of Europe and ensure the UK’s future as a world power in terms 
of fiscal prowess.  In order to achieve this, the container port therefore has to be in 
line with those of the rest of Europe in terms of size and handling capacity.  The 
surrounding ports of Thames Port London, Harwich & Felixstowe, are already 
running at close to maximum capacity and this has led to permission having been 
granted for the redevelopment of the refinery site at Shell Haven.  Even with this 
new container port the need for a new large scale competitive location exists. 

Comparisons:   

In 2005 half of the worlds shipping involved China and of the top twenty largest 
container ports 14 are in Asia.  With this in mind it is therefore essential that the 
proposed port has a capacity which will facilitate a link to these vast Chinese 
outputs and put the Thames Estuary container port firmly in the mind of the port 
operators and shipping companies as an attractive opportunity.   
 
Table 1; The rankings of the busiest container ports in the world. 3 

Rank # Port TEU's* (000's)  

1 Singapore 23,192 Largest in World 

2 Hong Kong 22,427  

3 Shanghai 18,084  

4 Shenzhen 16,197  

    

7 Rotterdam 9,287 Largest in Europe 

8 Hamburg 8,088  

    

29 Felixstowe 2,700 Largest in the UK 

*TEU = Twenty foot equivalent unit. 
                                                           
2
 Farrells, Sir Terry Farrell, www.terryfarrell.co.uk. 

3
 http://en.wikipedia.org/wiki/List_of_busiest_container_ports, 08/01/08 
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You can see from table 1 above that for the British ports to be competitive with 

even the rest of Europe let alone the world a port of at least 3 times the capacity of 

Felixstowe is required. 

 

Felixstowe is part of Hutchison Port Holdings, which in turn is part of Hutchison 

Whampoa Ltd.  Hutchison Port Holdings are one of the world’s leading container 

port investors, developers & operators, with bases in 23 countries around the 

globe.  Thames Port London and Harwich are also part of the HPH (Hutchison 

Port Holdings) conglomerate.  In total the London ports are capable of handling 

approximately 9 million TEU’s (Twenty foot Equivalent Unit) when working at 

capacity which is still less than the throughput of Rotterdam in 2004.   

 

The redevelopment of Shell Haven by P&O will provide 3km of container wharf 

supporting 10 berths and at full capacity could handle 3.5 million TEU’s per year.  

The projected increase in capacity of 7.5 million TEU’s by 2010 means that even the 

3.5 million from Shell Haven does not cover it.  It is therefore vital that a new large 

scale container port be built to propel the UK back to the top of the tree in Europe.   

 

“The container port market in Northern Europe is expected to continue its upward 

trend, with demand forecast to more than double over the 2001-2015 period. The 

most dynamic sector of this market is transhipment, which will generate demand 

for significant additional container port capacity geared towards transhipment. 

Analysis of forecast container port capacity in Northern Europe suggests that there 

is likely to be a need for additional capacity to serve, in particular, the UK 

import/export market, and the Baltic/Scandinavia transhipment markets.”4 

 

The port of Rotterdam is the largest port in Europe, with the rivers Maas and Rhine 

providing access to the hinterland upstream and reaching to Basel & Switzerland 

and into France.  The port's main activities are petrochemical industries and 

general cargo handling and transhipment. The harbour functions as an important 

transit point for bulk materials between the European continent and overseas.   
                                                           

4 
Container Transhipment and Demand for Container Terminal Capacity in Scotland, Final Report, Prepared 

for Scottish Enterprise National and Highlands & Islands Enterprise, by TRI Maritime Research Group, 

Transport Research Institute, December, 2003 
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Figure 2; Layout of Delta terminal, Port of Rotterdam

5
 

So what makes Rotterdam the largest and most successful container port in 
Europe?   
 
The port and industrial area stretches over an area of 10,000 hectares.  
Companies can find facilities here for cargo handling, distribution and industry.  
Numerous auxiliary services are also on hand. Rotterdam is, for example, 
Europe’s cheapest bunker port. Due to the size of the operations, the port offers 
significant advantages of scale.  The European market is accessible from 
Rotterdam via five modes; road, rail, inland shipping, coastal shipping and 
pipeline.  One of the main advantages of Rotterdam is its location on the estuary 
of the rivers Rhine and Maas.  As a result, efficient and economical transport by 
inland vessel is possible deep into the heart of Europe.  The port of Rotterdam is 
situated directly on the North Sea.  The very largest ocean-going vessels have 
unrestricted access around the clock, seven days a week.  The port has a dredged 
depth of 24 metres and Rotterdam has no locks. 
 
“The port of Rotterdam is investing all the time to expand and improve its service. 
The most high-profile project is the pending construction of Maasvlakte 2, a new 
port and industrial zone in the North Sea, providing 1000 hectares of industrial 
sites with direct access to deep waters.”6 

Requirements: 

For the proposed container port to be viable it needs to at least as well 
constructed, laid out and accessible as the competition.  In order to compete, the 
Thames Estuary container port needs to look forward to the future and anticipate 
the increase in not only the volume of traffic but also the size & scale of container 
ships.  The largest container ship in service at the moment, the Sovereign Maersk 

                                                           
5
 http://www.hph.com.hk/business/ports/europe/ect_delta.htm, 09/01/08 

6 
http://www.portofrotterdam.com/en/facts_figures/port_description/index.jsp, 08/01/08. 
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has a draught of 15.4m (see figure 3.), this pales in comparison to the proposed 
Malacca-max ships which will have a draught of 23.1m.  In spite of this fact the 
Shell Haven container port redevelopment has only allowed for a draught of 14m. 
Approximately 1/3 of the budget for the Shell Haven development is allowing for 
the dredging of the channel to the 14m depth for a distance of 50 miles.  If this has 
to be increased to allow for the increase in container ship draughts then this would 
possibly render the project unviable.   
 
Table 2; Design parameters of the largest container ships in service or envisaged7 

 
Malacca-
max 

Suez-
max 

Sovereign 
Maersk 

Length (m) 400.00 400.00 348.00 

Breadth (m) 60.00 50.00 42.80 

Draught (m) 21.00 17.04 14.00 

Draught + 10% 
clearance (m) 

23.10 18.74 15.40 

Depth (m) 35.00 30.00 24.10 

Displacement (tonnes) 313,371 212,194 142,500 

Deadweight (tonnes) 243,600 157,935 105,000 

Light Ship (Tonnes) 70,771 54,259 37,500 

TEU capacity 18,154 11,989 8,400 

 
 
 

 
Figure 3: This figure identifies the draught of a ship as the depth to the keel of the ship below the water 

level.
8
 

                                                           
7
 Container Transhipment and Demand for Container Terminal Capacity in Scotland, Final Report, Prepared 

for Scottish Enterprise National and Highlands & Islands Enterprise, by TRI Maritime Research Group, 

Transport Research Institute, December, 2003 
8
 http://www.squarerigged.nl/papa/dimen/defin.htm, 09/01/08 
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“The problem of limited water depth in navigation channels does not only apply to 
UK ports.  Of the existing container ports in northern Europe, only Rotterdam 
offers sufficient channel depth (dredged at the expense of the Dutch government) 
to handle the largest fully laden container ships irrespective of tidal conditions.  
Other ports have attempted to minimise the effects of this constraint by sufficiently 
deepening the 'berth pocket' so that a fully laden ship can at least be handled at 
the berth, if not in the channel.  All seven of the principle container ports in 
Northern Europe - Rotterdam, Hamburg, Bremerhaven, Antwerp, Le Havre, 
Felixstowe and Southampton - offer a minimum water depth of 15.0m or more 
alongside the berth.  However, this does not alter the fact that there is still a 
potential tidal delay facing the largest container vessels entering or leaving most of 
these ports when fully laden.  As ships get even bigger this delay will worsen, with 
knock-on effects to other ports in the multiport schedule, adding to carrier costs, or 
it will trigger further major and expensive dredging programmes at each port”9 

 
Figure 4; Modern container ships have a draught of approximately 15m.     10 

The draught prior to any dredging of the English Channel and Thames Estuary in 
the region in which the island and container port are proposed is approximately 
6m.  The island will probably be founded on the chalk which is at a depth of 
approximately 24m below sea level.  This means that for the larger ships to be 
handled at the berth the channel will need to be dredged.  This material will then 
be used as filling for the construction of the island thereby reducing the amount of 
material which will need to be brought in to the construction site.   
 
The available space at Port Rotterdam is in the region of 236 hectares. By 
comparison the Thames Estuary Container Port is proposed to be constructed 
having 3 basement levels and an upper level giving a total of around 160 hectares 
for storage and manoeuvring of the containers.  With 15km of container wharf 
available there will be space for around 50 container ship berths.  Each of the 
berths will require static cranes capable of lifting the fully laden containers.  This 
aspect of shipping is also undergoing a size increase from containers 20 feet by 8 
                                                           
9
 Container Transhipment and Demand for Container Terminal Capacity in Scotland, Final Report, Prepared 

for Scottish Enterprise National and Highlands & Islands Enterprise, by TRI Maritime Research Group, 

Transport Research Institute, December, 2003 
10

 http://www.lr.org/Industries/Marine/News/PR3306+9600+teu.htm, 09/01/08 
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feet by feet and 40 feet by 8 feet by feet to up to 9 feet 6 inches high. Therefore as 
with the size of the ships increasing and the ports having to grow to accommodate 
these, thus the cranes unloading the containers must follow suit.   
 
It is therefore necessary to build these requirements into the project from the 
outset rather than to try and retrofit these later.  Technology exists which will utilise 
the available space below the deck level.  Elevators have been used for the lifting 
of containers in numerous ports around the globe.  The American military 
warehouses for the past few years have employed robots and bar coded boxes to 
take the human element out of the storage of parts for the refurbishment of M1 
tanks.  This system is entirely automated and although on a slightly smaller load 
scale there is room for expansion.  Making the retrieval and storage of the 
containers automated has several benefits; It removes the majority of the 
possibility of human error with regards to the misplacement of the containers, also 
with the automated system the robotic transports can manoeuvre the containers 
without accident or incident.  The other benefits of the system are a computer 
register of all containers entering and leaving the port and knowledge of exactly 
where they are stored giving an advantage to any security control measures 
guarding the port. 
 
 The Thames Estuary container port will not serve London and Europe alone.  
With sufficient emphasis placed on the amenity of the port and its ability to attract 
the large shipping companies and very large container ships, with adequate 
draught, speedy unloading and efficient storage systems the port will be an asset 
as a container hub for worldwide shipping routes. 
 
“In 2004, the Ports of London and Medway handled 67,824,000 tonnes, 18.3% of 
England’s total tonnage (all ports).  Collectively, the ports of Tilbury, Purfleet, 
Thamesport and Sheppey - and their proximity to London and strategic road and 
rail networks - contribute to the national importance of the outer Thames Estuary 
as a logistics hub”11 

Structure: 
The container port development is to be constructed with three, eight metre high 
basements and a top deck housing the container terminal itself.  In order to allow 
for ease of movement and turning of the containers the supporting columns are to 
be located at 30m centres.  The columns and walls need to be large enough to 
support the loads from the containers but also any impact load from the vehicles 
positioning the containers and the laden ships docking at the port.  The loads from 
the structure are to be taken down into the chalk strata below by means of large 
diameter bored piles, or caissons. 

Conclusion: 
The addition of the improvements and expansion of the road and rail networks 
associated with the Thames Estuary project as a whole will only strengthen the 
validity of the proposed container port. With fast direct routes into the city of 
London and the rest of the UK, the cargo will be easily distributed or collected for 

                                                           
11

 Thames estuary RDA Economic statement, 22/11/06. 
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transport.  With the projected continued growth in world shipping and the 
modernisation and growth of China and Asia, the need for a large modern 
container port is almost paramount. However the point in contention is whether it is 
this option that is the most practical or would the renovation and redevelopment of 
the existing ports be more feasible.  In order to answer this it is necessary to look 
at the projected cost just for the redevelopment of Shell Haven as shown in the 
table below. 
 

Table 3; Capital costs for London Estuary (Scheme A1), original rate12 

 
Million 
(£) 

 

Dredging 82.7 19% 

Surplus disposal 66.5 15% 

Reclamation 14.3 3% 

Container quay 78.8 18% 

Other costs (e.g. land acquisition, paving, road and rail, linkspan 
etc.) 

190.7 44% 

Total 433.0  

 
The figures quoted above are for the proposed 14m draught therefore the figures 
quoted would need to be significantly increased to account for the extra depth of 
24m draught required for the larger ships.   
 
The depth of the Thames estuary at the point proposed is approximately four 
metres at mean tide rising to six metres at high tide.  At this depth exists 
approximately ten metres of silt followed by ten metres of clay and then chalk.  
The dredging required to accommodate the larger ships will require at least 20 
metres of spoil to be removed.  This spoil will be used for the creation of the 
islands.  The dredging proposed for the shell haven redevelopment will include the 
Princes Chanel which is immediately adjacent to the proposed Thames Estuary 
container port; this implies that any dredging required will only be required over a 
short distance therefore proving relatively low cost.  In addition to this the clay if 
impermeable when in bulk could prove useful during the construction of the islands 
the barrier and the reservoir. 
 
The proposed increase in size of container ships is a reflection of the current trade 
growth, requiring the transportation of increasingly large numbers of containers.  
Container traffic is increasing faster than output and transhipment growth is even 
more rapid than this, as carriers, due to ship upsizing, reduce the number of direct 
port calls and move towards hub services. 
 
The container port market in Northern Europe is expected to continue its upward 
trend, with demand expected to more than double during the 2001-2015 period.  
The most lively sector of this market is transhipment, which will generate demand 
for significant additional capacity.  Analysis of forecast container port capacity in 

                                                           
12 

Halcrow Group Ltd (2002) The (London Estuary Port Limited) Harbour Empowerment Order 2002: Port 

Alternative Studies, Report for The Peninsular and Oriental Steam Navigation Company
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Northern Europe suggests that there is likely to be a need for additional capacity to 
serve, in particular, the UK import/export market, and the Baltic/Scandinavia 
transhipment markets.  
 
Worsening port congestion and the lack of sufficient deep water capacity at 
existing port locations in the UK and on the Continent has led to private sector 
interest to develop new deep-water container terminal capacity.  
 
Internationally, governments tend to finance, container terminal developments due 
to the fact that they offer an economy major benefits such as direct access to low 
cost global transport connections.  Container shipping hubs allow low cost 
transport connections; they often act as an important lever for investment and as a 
tool to strengthen regional and global competitiveness. 
 
With the port limited to tidal access for the largest of ships only the time 
constraints required for an adequate turn around are maintained.  The dredging of 
the Thames Estuary in this area will ensure that for the most part most current 
container ships will have unlimited access. 
 
A second Thames barrier is not necessarily intended to form a fresh water lake 
with ships restricted to having to use locks to gain access to the river, with the 
traffic not solely associated with the Thames Estuary proposal but also with Shell 
Haven and cruise ports further up river. 
 
The road and rail links would need to be placed at third basement level so as to 
keep the proposed Thames Estuary tunnel crossing within the chalk layer.  If the 
tunnel is above the chalk then this would significantly reduce the available draught 
for the container ships.  The world renowned expert in chalk Professor Rory 
Mortimer is likely to be called upon as the consultant for this aspect of the project.   
 
Environmental impacts will, of course, require separate, assessment.  In this 
respect the Thames Estuary proposal is quite different from developments at 
established container port locations in the UK and North Europe, the latter 
suffering from acute difficulties in terms of road/rail access through densely 
populated areas, lack of water depth which means major dredging requirements, 
and in many instances the absence of sufficient terminal land, which can result in 
large scale purchases to utilise the surrounding land.  The strength of local 
opposition towards ongoing port expansion at established container port locations 
is another important factor to consider.   
 
In terms of safety at sea, emissions, fuel consumption and transport movement, 
the Thames Estuary proposal seems to offer the prospect of a positive outcome, 
however attention needs to be paid to the impact of increased congestion in one of 
the most trafficked waterways in the world.   
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� Introduction 

A rail link connecting the islands to the mainland in Kent and Essex is crucial to 

the aim of the project. One objective of the project is to create a new Hub airport 

and container port to serve the South East of England, the rest of the UK and 

Europe, while relieving pressure on the existing infrastructure. Enabling freight 

and passengers to access London and other parts of the UK quickly is of 

paramount importance to the project. In order for the new services to successfully 

benefit the development, it must be easier to access and superior than the current 

services available.  

There will be three features of the new rail link;  

� The first link will be integrated into the current local and national rail networks 

as part of the plan to link Essex and Kent together.  

� The second link will connect with the high speed Channel Tunnel Rail Link 

(CTRL) which runs from St. Pancras station through Folkestone and onto 

Europe.  

� The third link will consist of a new Maglev railway line running from the 

development across London following the Crossrail network, and connecting 

with Heathrow and Gatwick airports. The Maglev railway line will require all 

new infrastructure as it is not compatible with existing railway lines. 

 

� Essex and Kent – Current Link 

Currently the rail link between Kent and Essex requires the passenger to enter 

central London. With the exception of the new Kent Express which utilises part of 

the CTRL, there are no mainline services around the Thames Gateway on either 

side, only local commuter networks, which are slow and often heavily congested. 

 

� Proposed Plan 

The plan proposed by Sahara has an embankment from the Kent side of the 

Estuary. This embankment could form part of the barrier that will protect London. 

The rail link will run on top of the embankment and remain underground in tunnel 

under the Thames Estuary to the Essex side before linking in with the current 

infrastructure. An alternative option is to construct cable stay or suspension 



Thames Estuary Developments Rail Transport 

Alex Davies 3 of 13 2nd Draft Report April 08 

bridges to link the islands with the mainland. Tunnels remain the best option due 

to favourable ground conditions while the conditions are not so favourable for 

bridge construction and may cause a problem with the shipping lanes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� Link 1 – Main Line and Commuter Rail Networks 

Along the Thames Estuary the railways are operated by Southeastern for Kent and 

c2c for Essex. For commuters, the main destination is central London. In almost 

every borough in Essex, at least 10% of the workforce commutes to London1. 

Commuters in Kent, along the Thames Estuary, have two branches of rail lines 

which feed six mainline railway stations in south London (Victoria; Charing Cross; 

Waterloo; Cannon Street; London Bridge; Blackfriars). With the exception of 

Cannon Street, these stations do not cater solely for Southeastern. Essex 

however, has a very linear rail network which begins at Shoeburyness and ends at 

Fenchurch Street station in East London, regardless of which branch the train 

takes. Fenchurch Street station caters solely for c2c. 

                                                 
1 P48, Fig. 4.4. Essex County Council. Local Transport Plan 2000 to 2005. 2000 

 

Embankment 

Underground Tunnel 

Mainline 
Services 

Fig.1 shows the proposed transport link across the Thames Estuary. 
(Schematic) 
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If a commuter wishes to travel from Essex to Kent, say for example Southend to 

Chatham, the most efficient route would be to travel on a c2c commuter train to 

Fenchurch Street station. From there, the commuter must take the Docklands 

Light Railway to Tower Hill where they will connect to the Circle Line and travel 

westbound to Blackfriars. Here the commuter will take a Southeastern train to 

Bromley South where they will make their final connection from Bromley South to 

Chatham on another Southeastern train. There are many other ways of travelling 

including travelling from Southend to West Ham, from there travelling to London 

Bridge via the Jubilee line, and once at London Bridge there are trains direct to 

Chatham. However, these three different routes involve, at least three 

interchanges with three different operators, involving a minimum of two and a half 

hours travelling time and with approximately 80 miles travelled for a distance that 

is 13.5 miles as the crow flies, north to south. 

Source: http://www.nationalrail.co.uk/system/galleries/download/print_maps/LondonAndSouthEast.pdf 

Fig.2 shows the Thames Estuary development in relation to the South East rail 
network. 
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Fig.3 shows the route taken when travelling to Chatham from Southend.  
(The route is highlighted in yellow)  

Fig.4 shows the possible link connections to the Essex and Kent rail 

networks. 
 

Source: http://www.nationalrail.co.uk/system/galleries/download/print_maps/LondonAndSouthEast.pdf 

 

Source: http://digimap.edina.ac.uk/carto3/index.jsp?useJS=true 

c2c route 

  one route 

Southend 

Chatham 
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The obvious connection from Essex would be to extend the railway line from 

Shoeburyness by means of tunnels to the islands. This would allow the c2c rail 

network to connect to an associated network without going through Fenchurch 

Street station. However, the majority of rail passengers will be travelling in the 

direction of London. Presently, the route through Fenchurch Street can cause 

major bottlenecks in the transport network and the expected large increase in 

passengers from the Thames Estuary development will only further aggravate the 

congestion. Currently, the plans for London Crossrail do not incorporate 

Fenchurch Street station but they do however incorporate Liverpool Street Station 

which caters solely for the rail operator one. one is the rail operator for the rest of 

Essex and has routes that run close to the Thames Estuary, namely Southend 

Victoria and Rochford. Southend Victoria is the closest station to the proposed 

islands on the one network but as it is located in the centre of Southend it is 

impractical. The solution could be to join up the railway line with the one network 

outside Southend at Rochford. Here the rail link will connect to Shenfield which is 

part of the new Crossrail network. 

 

     

 

 

The possible solutions to the Essex link are as follows; 

� Connect the rail link to the c2c network 

Source: http://www.crossrail.co.uk/80256B090053AF4C/Files/routemaps03/$FILE/route+regional+map+september+2007.pdf 

Fig.5 shows the regional map of the new Crossrail network 
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� Connect the rail link to the one network 

� Connect the rail link to both networks 

 

The optimum solution is to connect the rail link to both rail networks. This will help 

to achieve maximum integration into the Essex and national rail networks. While 

one is the preferable link due to their participation in Crossrail, c2c enjoys a better 

reputation for customer satisfaction with their services. However, both rail 

operators will stand to gain significant investment as a result of the rail link which 

will help improve the rail networks for the local population as networks will require 

their infrastructure to be upgraded in order to capacitate the new links. The one 

network will serve the main route into London and the c2c link will remain a 

commuter link but with a route into Kent.  There will remain the possibility of 

linking Fenchurch Street station into the new Crossrail network.    

 

The closest station to the Thames Estuary development in Kent is Sheerness-on-

Sea. However, this station along with this branch is designed for low volumes of 

commuters and tourists therefore incorporating a main line route to London 

through this branch would be impractical. The most suitable link to Kent would be 

a causeway to and from the Isle of Sheppey, direct to a main line station such as 

Sittingbourne. This station would require upgrading and expanding which might 

prove difficult as it is encircled by the B2006 and A2, but not impossible. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.6 shows the position of Sittingbourne station and the roads surrounding it. 

Source: http://www.theaa.com/travel/mapfinder/search.do 



Thames Estuary Developments Rail Transport 

Alex Davies 8 of 13 2nd Draft Report April 08 

However, from this station accessing the other Southeastern branches for the rest 

of Kent and East Sussex is relatively straightforward. London is also easily 

accessed including Clapham Junction, which provides crucial links to the rest of 

the south and the south-west of England. Most importantly it provides links to six 

mainline railway stations in south London including Waterloo which currently has 

extra capacity in platforms due to the Eurostar trains being relocated to St. 

Pancras. This could provide an ideal high speed rail terminal for the Thames 

Estuary development.  

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

In 2007 a new high speed rail link from Kent to London was launched called Kent 

Express2. This rail link uses part of the new CTRL from St Pancras. One of the 

participating stations is Sittingbourne. The Kent Express network extends to 

Ebbsfleet where a possible connection to Abbey Wood, the most eastern station 

on the southern branch of the Crossrail network, can be made. This would link in 

both the northern and southern routes of the Crossrail network to the Thames 

Estuary development by a loop.  

If these three links were to be constructed there still remains the issue of which rail 

operator would have jurisdiction over the routes through the Thames Estuary 

development. An agreement will have to be made through central government plus 

a level of commitment to the project.   

                                                 
2 http://www.publications.parliament.uk/pa/cm200102/cmhansrd/vo020618/halltext/20618h03.htm 

 

Fig.7 shows the new rail network of the Kent Express 

Source: http://www.nottingham.ac.uk/transportissues/photos/ctrlmap.gif 
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� Link 2 – CTRL  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.9 shows the possible links from the Thames Estuary Development to the CTRL 

Source: http://www.nottingham.ac.uk/transportissues/photos/ctrlmap.gif 

 

 

Fig.8 Shows how Crossrail would look if linked into the Thames 
Estuary Islands 

Source: http://www.crossrail.co.uk/80256B090053AF4C/Files/routemaps03/$FILE/route+regional+map+september+2007.pdf 
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The proposal for a link is to build a new high speed line running from the Thames 

Estuary development, direct to the current CTRL that will take passengers quickly 

and efficiently to their destination. This will require new tracks to be built, but it is 

the best option for passengers and if we are to build for the future, we must 

consider future capacity. The link will be direct to enable the journey to be as quick 

as possible and will rival the current travelling time from St. Pancras. This will 

provide excellent passenger and freight links to the rest of Europe without the 

need to be dependent on London’s rail infrastructure. 

 

� Link 3 – Maglev 

Due to the nature of the Maglev train, it will require all new infrastructure to be built 

for the entire route. However, the trains are capable of travelling at much higher 

speeds than conventional trains and they are also more power efficient due to the 

lack of friction between the train and the track.   

 

Maglev trains are not suitable for the entire rail networks as the design does not 

allow anything other than gentle curves in the track. This does, however, make it 

ideal for point-to-point services.  

A high speed Maglev train, running from the Thames Estuary development direct 

to Heathrow airport will make the transport infrastructure in the south east much 

more efficient.  

 

 

 

 

 

 

 

 

 

 

 

The most accessible route would be for the Maglev train to follow the route of the  

 

Fig.10 shows the Crossrail route which the Maglev could follow 

Source: http://www.crossrail.co.uk/80256B090053AF4C/Files/routemaps03/$FILE/Route+connections+with+airports+September+2007.pdf 
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The most accessible route would be for the Maglev train to follow the route of 

Crossrail from Shenfield, across London to Heathrow. This would enable 

passengers to access central London quickly from both Heathrow and the Thames 

Estuary development. The Crossrail will have new stations across the city which 

would become desirable destinations for passengers coming from both airports. 

As the Maglev train requires a separate track to conventional trains the solution 

may be to construct a tunnel under the Crossrail track but to still use the same 

stations as the Crossrail. The route is relatively straight which will suit the 

constraints of the Maglev train. Furthermore, the Maglev track could be extended 

from Heathrow alongside the M25 to Gatwick further tying in the transport 

infrastructure of the south east. This would then continue to Sittingbourne and 

back to the Thames Estuary development. 

 

There is also the option of constructing a Maglev track to the North of England and 

Scotland. This would be linked in with the circular track around London and would 

bring cities such as Leeds, Newcastle and Edinburgh closer to the South East, 

which will help to stimulate regional economies.  

 

 

 

Fig.11 shows the possible route of the Maglev track 

 

Source: https://www.surreyproperty.com/Surrey_map_1_file.png 
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� Government 

The Government would welcome the benefits of such a project. The current 

transport system is already at full capacity and these new links would greatly 

alleviate the pressure. Rail transport is part of many government agencies’ 

commitment to investing in sustainable transport. The prestige factor of the project 

is likely to be an influence as it will leave a legacy that will remain for many years 

to come. 

 
� Environment 

Environmentalist groups will almost certainly object to the Hub airport but may not 

have such strong objections to the new rail links. Advancing and improving the rail 

network will help to encourage more passengers to favour rail over road, helping 

reduce pollution from vehicles. However, new railway tracks will be needed on 

greenbelt land which will have some small adverse effect on wildlife and the 

environment. 

 
� Economy 

The economy stands to reap tremendous benefits from these new links. Allowing 

passengers and freight to access London, the UK and Europe more quickly and 

more easily will make the south east a very desirable business location for all 

types of industries. The economies of Essex and Kent also stand to gain 

enormously as the project is likely to spur further developments in infrastructure 

and residential areas. There is no current projected figure for the revenue that 

these new links will create, but a figure of up to ₤1 trillion has been forecast for the 

cost of the entire project.  

 
� Local considerations 

The local population will have new and improved transport links which will allow 

them to commute or access surrounding regions much more efficiently. It will also 

allow tourists to access local regions much more easily. The consequence of such 

a vast development and improved links will result in a surge in the local workforce 

which will increase commuter volume. The local councils may also find that the 

construction of such a vast project may encourage large developments in the area, 

as well as an increase in population from the vast workforce needed to construct 

the project.  
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Introduction 

A transport link to the Airport, Container Port, Eco town and prison will be vital for 

these different aspects of the project, in particular by road. This is especially 

important for the construction of the development as materials, plant, machinery 

and workers will need to be transported to the construction sites by road and sea. 

This is particularly important for the container port as commercial vehicles need to 

be able to gain access easily and quickly so that they can deliver and pick up 

freight and deliver the cargo to destinations throughout the country. 

 

Proposed Idea 

Sahara has proposed is an embankment which forms the beginning of a second 

Thames barrier. This will go from Kent to the islands and the road link will be 

constructed on top of this. There will be a 7Km tunnel which will connect the 

islands to Essex. This will consist of several tunnels as it will link with the rail 

tunnels and have several emergency tunnels. The tunnels could also form part of 

the base of a future second Thames Barrier. Another potential option would be to 

have a cable stay or suspension bridge that could be seen as a major architectural 

and engineering achievement and become a symbol of the project. A tunnel is the 

preferred option as the sub-strata under the river is chalk, which is ideal for 

tunnelling and hence would provide a more viable solution. A bridge could have 

problems as it would be built in the sea and would be subject to adverse weather 

conditions. 

 

 

 

 

 

 

 

 

 

Essex – Kent Link 

Tunnel to Essex 

Embankments to 
islands, which form 
part of the barrier. 

Figure 1. Taken from Mr Keith Philcox, Sahara Group 2007 
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The road transport system will provide a vital link between Essex and Kent. 

Currently there is no road link across the Thames Estuary and the only option is to 

use the Queen Elizabeth the 2nd Bridge (QE2) crossing or the Dartford tunnel on 

the M25 which is already heavily congested during peak times, which adds a 

considerable time onto a potential journey between the two counties. 

Motorway Links 

To provide effective links to the islands, the tunnel and embankments need to be 

linked to the U.K. motorway system, and therefore new motorways need to be 

built. 

Kent Links 

In Kent, there are two existing motorways, the M2 and M20. Currently the only 

roads in the area are the A250 and A249. Therefore a new motorway will be 

needed to link the M2 and M20, as the M2 is already linked to the M25. A new 

dual-carriage way bridge has been built between Kent and the Isle of Sheppey on 

the A249. This new road link could be used for the motorway route but the bridge 

and the road would need to be extended to at least three lanes each way to 

accommodate the increased traffic. This is to be in-line with the rest of the U.K.’s 

motorways which are usually three lanes in each direction. The A249 could be 

made into a motorway as it only needs to be widened. It also links in with both the 

M2 and the M20. This will provide a good link to Ashford and Dover, and therefore 

onto the rest of Europe which will help with freight movements. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A249 that could be 
changed into a 
motorway 

Existing Bridge 

Links to M2 M20 off A249 

Figure 2. Map of the North of Kent and Thames Estuary Adapted from 
Yahoo (2007) 



Thames Estuary Developments  Road Transport 

Tom Pemberton 4 of 6 2nd Draft Report April 08 

Essex Links 

In Essex, there are currently no motorways adjacent to the Thames Estuary. There 

are two major A roads, (A127 and A130). This will mean that a new motorway will 

be needed to be constructed to be able to cope with the increased traffic in the 

area. This new motorway should be connected to the M25 so that it can be 

connected to the national road network.  

 

There are two possible routes for a new motorway from the Thames Estuary to the 

M25. From Shoeburyness the road could go north of Southend-on-Sea. From 

there the road could follow a similar path as the A127 or the existing rail link. The 

route would go past Rayleigh and Basildon, from there it would join onto the M25 

near Brentwood. This route would be slightly longer but it would be easier and 

quicker to build. An alternative route would be from Shoeburyness, along the river, 

south of Southend-on-Sea. This would follow the other existing rail route. From 

there it will go past Canvey Island and follow a similar route to the A13. It would 

then join the M25 near South Ockendon. This route would be quicker in terms of 

journey time. However this would be more difficult to build as it would have to go 

through Southend or have to build on re-claimed land. Also the motorway would 

join the M25 near the QE2 Bridge and The Dartford Tunnel which is a very 

congested section of the motorway. This motorway could also link in with the 

Thames Gateway project, a new housing development proposed by the 

government, which is going to be built in south Essex.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1st potential 
route for new 
motorway 

2nd possible 
route 

Figure 3. Map of the South of Essex and Thames Estuary Adapted from 
Yahoo (2007) 
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The section of the M25 near Heathrow airport has been enlarged from three to 

four lanes in each direction. This is because of the increased traffic due to the 

airport. By building a new hub airport in the Thames Estuary, this will reduce the 

congestion in that area as fewer vehicles will need to travel there. This will 

however mean that there will be increased traffic on the M25 in the areas where 

the possible links to the hub airport could be. The M25 therefore may need to be 

modified in these areas to cope with the increased traffic levels; this can be done 

by increasing the number of lanes there. However, there might not be such a great 

need as in the Heathrow area. This is because there will be two areas where the 

traffic will build up as opposed to the one at Heathrow, and the traffic would 

potentially not be as bad as at Heathrow.  

 

Government  

The Government would welcome the new road links as this will ease the current 

congestion on the road network. The road link could be a PFI, private financial 

initiative, as the road link could be a toll road so that the developers could make 

money back on their investment. This may also encourage drivers to find other 

forms of transport. Any development that the government approves will need a 

good transport link and in our current climate, a road transport link is vital. This 

road link will also have to be efficient so that it doesn’t have a negative impact on 

the project. 

 

Due to the increased traffic levels that will be produced in the area, there will be 

increased pollution. The government might come under pressure to avoid a road 

link; however this is needed for the whole project to work. Therefore, the 

government should look at ways of reducing the pollution caused by the road, for 

example by tree lining the roads so that emissions are taken in by the trees and 

the noise levels reduced. 

 

Environment 

Environmentalist groups will be against new motorways and roads in the area. 

This will be because of the increased traffic, which will cause increased pollution, 

both air and noise, in the area. As stated before, the motorways could be tree lined 

to help reduce these pollution levels. Greenfield land will also be taken up by the 

new roads which could have an effect on the wildlife in the area. By having tolls 

which would encourage drivers to use other forms of transport, it will show an 

attempt to reduce traffic and consequently harmful emissions. 
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Economy 

For the U.K.’s economy to thrive, a road network will be vital. Industry will need 

quick and easy road links to be able to move cargo and people around the country 

from the area. This is vital if the United Kingdom is still to be major economic 

power in the world. By having quick and effective road links, businesses will be 

able to use the facilities and help to maintain and increase the countries economy.  

 

Local Considerations 

There is a need for a road link between Kent and Essex as currently the only way 

to get from one to the other is to go via the M25 which is time consuming. 

Currently both county councils are looking into a potential link.  

There will be support from local people for the new link between the two counties, 

but there might be opposition to a new motorway that goes toward the M25 being 

built in the area as this could affect where and how people live. Homes might have 

to be demolished and communities could be split by any motorway that is built.   

 

Risk Assessment 

The potential use of cars could have reduced by the time the whole project has 

been built. The road link could become a negative part of the project as it is not 

environmentally friendly. Any delays in the construction of the road or any 

problems during the use of the road (for example if the road needs to be repaired 

in any sort of way) could potentially cause problems to the whole project, in 

particular causing delays in travel times to the airport and container port, which 

could cost companies and people time and money. 

 

Conclusion 

A road link is vital to the success of the project as all the different aspects of the 

new development require transport via road. In particular the container port will 

require this so that it is efficient and low cost for companies to use. The road link 

will be good for the economy by assisting the container port and airport. It will also 

provide a useful road link between Essex and Kent. However it will increase air 

and noise pollution in the area. This could have a negative impact in the area. As 

new roads will have to built, local residents might have to be re-located and 

communities could be split by a new road in the area.   

 

Reference: 

YAHOO MAPS, 2007. Yahoo! Maps, Driving Directions, and Traffic [online]. Available at: 

http://uk.maps.yahoo.com/broadband#mvt=m&tp=1&tt=isle+of+sheppey&trf=0&lon=0.87822&lat=5

1.317739&mag=8 [07/12/2007]. 



 

 

s 
 

 School of Environment and Technology 
 Faculty of Science & Engineering  

 
 
 
 
 
 
 

Thames Estuary Developments 
 
 

Fresh Water Reservoir 
by Linus Wong 

 
 
 
 
 
 
 
 
 
 
 
 

Interdisciplinary Team Project CNM33 

MEng – Civil Engineering 

July 2008 - Student reports (3rd draft) 
 
 
 
 

This document is an illustration of students’ work, which may contain errors, therefore does not represent views of the University of Brighton. 



Thames Estuary Developments  Fresh Water Thames Reservoir 

Linus Hon-Cheung Wong 2 of 7 2nd Draft Report April 08 

Introduction: 
 
The idea proposed by Keith Philcox and Sir Terry Farrell is to construct a new 
fresh water reservoir in the Thames Estuary, which will support London, and the 
new development in the estuary, includes an Airport, a Container Port, an Eco 
town and a prison. This central hub will be constructed in the Thames Estuary with 
the reservoir located to the south of the container port. 
 
Currently in the UK about 210,000 million litres of water are consumed every year 
(South East Water education). As it stands, the existing reservoirs in and around 
London will not be able to support this new development in the Thames Estuary as 
well as London. Therefore, a new reservoir will be required should these plans go 
ahead. This creates a problem of space, as London cannot cater for the 
construction of a new reservoir. The solution to this is to construct a reservoir in 
the sea. To achieve this, the reservoir can be constructed alongside the planned 
Container port using its sides as two of the barrages to contain the reservoir. 
 

 
Figure 1: Location of Thames’ Reservoir (Sahara Group, Keith Philcox) 

 
Each day, South East Water takes more than 565 million litres of water from the 
environment and supplies it to more than 2.1 million customers in the South East 
(South East Water). A new community will increase the current population putting 
a further strain on the current water supply. Therefore a new reservoir is required 
to improve the fresh water supply. So how do we make a reservoir in the sea? 
Below is a case study showing how Hong Kong has achieved this. 
 
Hong Kong - Plover Cove Reservoir: 
 
Forty years ago, Hong Kong had a problem with fresh water supply. Unfortunately 
there wasn’t enough land to construct a new reservoir on. Therefore, engineers 
designed a reservoir to be built in the sea. It is called the Plover Cove Reservoir, 
and it is the second largest reservoir in Hong Kong. It is also the first reservoir built 
in the sea. The massive construction work of the reservoir was a project that had 
never been attempted anywhere in the world. Engineers had to use the bay for a 
storage reservoir. The length of the main barrier is 2.1km, and utilises layers of 
sand and gravel. Engineers dammed the inlet, pumped out the seawater and filled 
it with fresh water. The whole project took seven years to complete. A major task 
within the project was pumping the seawater out and filling the reservoir with 

Thames’ Reservoir 
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freshwater, which took over half a year to complete. The reservoir is fed by rivers 
and rainwater. The Plover Cove Reservoir capacity is 200 million m3. (Water 
Supplies Department) 
 

Figure 2: Map of Plover Cove Reservoir (Google map) 

Detail Design: 

The construction work will be vast, and entail the building of two rock Barrages to 
form the reservoir. The Barrier used for tidal flood protection for London on the 
west side can act as part of the reservoir barrage, as well as incorporating 
transport links (Road and Rail), to connect the Islands to the mainland. It will have 
a length of approximately 3.6km. The other barrage is on the east side. It will 
connect from Warden Point on the isle of Sheppey in the south, to the northern 
end of the proposed prison area, with a length of 4km. This dam is a barrage, and 
it will incorporate a two-way road to connect with the prison, and with the Isle of 
Sheppey. Therefore the length can be assumed to be less than 8m. These two 
barrages will require sand and gravel layers in a similar manner to the Plover Cove 
barrage in Hong Kong with a rock facing on both side. The water pressure can be 
considered negligible, as the reservoir pressure is approximately equal to the 
seawater pressure.  

After the dam construction is completed, it will be possible to start pumping out the 
remaining seawater. The base of the barrage will be reinforced concrete to resist 
the sea pressure. The seabed has a layer of silt and sand some 10 metres thick, 
overlying a layer of clay some 10 metres thick, overlying chalk.  It will be 
necessary to remove the silt and sand layer to minimise contamination of the fresh 
water to be stored in the reservoir. Once the silt is removed it will be possible to fill 
the reservoir with fresh water. It is predicted that the reservoir will hold about 
800million m3 of fresh water. This makes it roughly four times larger than the Hong 
Kong reservoir. It can therefore be assumed that construction will take over eight 
years, based upon the construction time of the Hong Kong reservoir.  
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Figure 3: Barrages in sea (Sahara Group, Keith Philcox) 

 
The main cause of global sea level rise can be attributed to global warming, 
highlighting a major risk to the reservoir. If the sea level rise is too great it may 
breach the reservoir causing contamination of the fresh water stored. To overcome 
this risk, the reservoir walls (together with the tidal flood Barrage) world rise to a 
level of +23 metre above ordnance datum, based on current sea level rise 
predictions.   
 
Another method used in Hong Kong to overcome the risk of seawater breach is to 
use a combination barrage. This consists of an area of water enclosed by two 
barrages that will be breached before the main reservoir. The water in this area 
can absorb wave energy, greatly reducing the risks of any water breaching the 
fresh water. This system could be effectively used in the Thames Estuary 
Reservoir, with the barrage walls facing East into the North Sea. 
 

 
Figure 4: Rocks can absorb sea wave. (Store of barrage) 

Overland 
Road Rail 
and Maglve 

Barrage 



Thames Estuary Developments  Fresh Water Thames Reservoir 

Linus Hon-Cheung Wong 5 of 7 2nd Draft Report April 08 

 

Figure 5: Hong Kong High Island Reservoir protected by two barrages (Eastern Dam) 
 
Water quality: 
 
During the first few months the water contained in the reservoir will still contain 
salt, even though it has been filled with fresh water. This is due to salt being 
retained within the reservoir bed itself. However, there will be a very weak 
concentration of salt that will reduce over time. 
As the reservoir will contain fresh water, any marine life previously located in the 
salt water will have to be transferred outside the reservoir, and back to salt water. 
During the first few months it is essential that a ‘new’ fresh water ecosystem is 
introduced, in order for the nitrogen cycle of fresh water to stabalise. This balance 
can be achieved faster if fresh water fish and other marine plants are introduced to 
the reservoir during the first few months. Over time a steady ecosystem should be 
achieved with the correct balance and control of micro-organisms. 
 
In view of run off of rainwater from the top deck of the container terminal, and in 
order for a balanced environment to be achieved, the water needs to be filtered to 
remove any large quantities of oil and silt. This can be achieved using a separator, 
and can be of a single chamber or multi chamber design. It is a common view that 
the multi-chamber units offer the most balanced and efficient system. 
 
The first and second chambers form a permanent pool. The front chamber is used 
for settling of coarse grit as well as trapping floatable debris and litter. The second 
provides oil separation with an inverted pipe elbow leading to the final third 
chamber, which regulates water levels. This design will discourage clogging and 
traps oil and gas films floating on the surface in the middle chamber. The 
hydrocarbons will be adsorbed gradually by the sediment and settle out. The 

Sea Water 

Main Barrage 

Additional Barrage 
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inverted elbow pipe should extend at least 1m down into the permanent pool of the 
middle chamber to adequately separate out the oil. If the outlet in the third 
chamber is raised from the floor, an additional settling facility is created; otherwise 
the chamber is of little quality control value. To prevent surcharging and back up in 
the inlet pipe, excess flows can be routed directly to the third chamber. This will 
avoid the contents of the previous chambers being disturbed and flushed through 
the system. 

 

Figure 6: Separator has chamber design (Design of Flood Storage Reservoirs) 
 
Government: 
In the south of England, the current authority for the distribution and control of 
water is South East Water that currently supplies 2.1 million customers in the 
South East of England. To achieve this, 565 million litres of water have to be 
extracted from the environment each day(South East Water). The South East of 
England is growing rapidly and the demand for housing has never been greater. 
For example, Ashford, in Kent, is a chosen growth area through the Sustainable 
Communities Plan, which will lead to a 25% increase in the domestic population 
supplied in the county (South East Water). These increases will lead to a greater 
demand for water that can not be met. However, the construction of the new 
Thames Estuary reservoir would help to supply these newly required water 
quantities.  

Wherever new homes are built in the South East area, South East Water has a 
statutory duty to plan ahead to secure more water supplies to support this growth 
in population. 

In order for the new reservoir to be constructed, planning permission must be 
obtained from the government. They will independently assess the requirement 
and risks involved with the construction of a new reservoir. It could be said that it is 
in the governments interest to support the construction of a new reservoir within 
the Thames Estuary to supply the increasing demands of the population. 
 
Environment: 
The South East region relies on ground water – some 75% of the water supplied 
by South East Water is extracted from chalk and sandstone aquifers (South East 
Water). 
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It is likely that the need to further protect and improve the environment will mean 
that we will have to extract less water from the ground in future. This is largely as a 
result of reviews being carried out under new European legislation, such as the 
Habitats Directive and the Water Framework Directive. 

A new reservoir constructed within the Thames Estuary will affect the existing  
wildlife of the area, but in doing so will attract new species to the area. It can be 
argued that all the current wildlife habitars can be transferred to suitable areas 
nearby, allowing new marine and birdlife to builds up in these new habitats. 

Upon completion of the reservoir, it is anticipated that South East Water will 
manage and maintain the site. The company itself already has developed and 
implemented an environmental management system for other areas, so it can be 
viewed as a responsible organisation to control the site whole reservoir complex. 
 
Economy: 
The majority of money needed for the reservoir maintenance will be used for 
replacing any damage to the barrage, along with management of the ecosystem 
under the reservoir. 
 
Conclusion:  
Reliance on this valuable resource and the increasing changes in society and the 
environment mean that we must take vital steps to conserve water and plan for the 
secure supplies for the future. To do this we must plan our water resources 25 
years in advance to find the most sustainable options for providing extra water. 
The current approach is to manage customer demand for water, make better use 
of existing resources and identifying new resources such as reservoirs. 
 
Reference:  

BBC News: 
http://news.bbc.co.uk/1/hi/wales/2583055.stm 

Cardiff Bay Opera House: 
http://www.basilisk.com/C/CARDIFF_608.html  

Design of Flood Storage Reservoirs – M J Hall, D L Hockin, J B Ellis 

Digimap: 
http://edina.ac.uk/digimap/ 

Eastern Dam: 
http://www.flickr.com/photos/marcoluk/2099944368/ 

Google map: 
http://maps.google.com/ 

Sahara Group, Keith Philcox 

South East Water education: 
http://www.southeastwater.co.uk/education/waterfacts.asp  

Store of barrage: 
http://www.flickr.com/photo_zoom.gne?id=1557788162&size=m 

Water Supplies Department 
 http://www.wsd.gov.hk/en/html/edu/fish/pc_rev.htm 
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Introduction 

The construction and housing industries are two of the main contributors to 

environmental damage and climate change. This is a bold statement, but on close 

examination is true, due to the vast quantity of natural resources required during 

the construction, maintenance and running of buildings. 

The construction of most structures and buildings relies on exploiting natural 

resources in order to produce a cheap and rapidly completed end product. 

However, it’s not just the construction of housing that damages the environment, 

the daily running of any building requires huge quantities of energy, mostly 

provided from non-renewable sources. These reasons have led to the 

development of so called eco-housing. 

 

Proposed Idea 

The idea proposed by Sahara and Sir Terry Farrell is to construct a new central 

hub for London, incorporating an airport, container port, prison and eco housing 

development, see figure 1. This central hub will be constructed in the Thames 

Estuary, with the eco housing development on a man made island. Detailed plans 

of the quantity and location of the housing have not yet been released, but it can 

be assumed that more than 200 houses will be located on the island. The extent to 

which the houses will be environmentally friendly is debatable, but during this 

report several different ideas will be explored.  

 

 

 

 

 

 

 

 

 

 

 

 

Eco-House Islands 

Figure 1: Map of proposed Thames Estuary Project (image courtesy of Sir Terry Farrell) 
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Green Building 

Eco housing, or green building, aims to produce sustainable housing, with 

conscious effort as to how it will interact with the environment. This can be done 

by either reducing the impact on the daily running of a building, or by reducing the 

impact of the materials used in the construction or both. It is important that any 

construction is sympathetic to the location and inhabitants of the housing. 

  

 

 

Several different sustainable options are explored below: 

 

Construction Impact 

The impact of any construction should be kept to a minimum, not just locally but 

globally. Local construction impact can be reduced by a conscious design choice. 

Global impact focuses on the source and type of materials used in construction. 

The most common construction materials are concrete and steel, both of which 

have huge impacts on the environment and are non-renewable. Concrete 

constituents are extracted from quarries and mines and subsequently require huge 

amounts of energy to refine them. This energy can be assumed to be produced by 

the burning of fossil fuels, further exaggerating environmental damage. Steel 

production is equally damaging to the environment, in its extraction and 

manufacture. In addition to the environmental damage from production of these 

materials, the transportation can be equally damaging. In order to reduce the 

environmental damage any materials that are sourced for the construction of eco 

housing should be from local sources. For these reasons, eco housing looks at 

more sustainable sources, particularly renewable materials. The most suitable and 

readily available renewable material is timber, which is already commonly used in 

construction. Timber is an adaptable material, but has limitations as to the size of 

structure it is suitable for. To utilise timber, designs should be considerate of this, 

with smaller spans and heights. Timber is not the only alternative material being 

used in the construction of eco housing. Straw is now being used, due to its low 

cost, rapid production and the fact that it’s a renewable source. Straw also lends 

itself to ease of construction as it is lightweight and can be treated as large 

building blocks. Straw is also breaths creating a comfortable housing environment, 
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with excellent thermal properties. This added insulation reduces the energy that is 

required to heat the housing boosting its appeal as a material. However, straw 

does need to be chemically treated to make it fire and rodent resistant, both 

stipulated within British Standards. Newspaper, which also needs to be chemically 

treated, can be used in a similar way to straw, either being compressed into blocks 

for building, or as insulation in cavity walls. Another material being used is used 

car tyres. Although car tyres are oil based in their composition, once used there 

are limited uses for them. To dispose of them requires incineration or land fill, both 

of which are detrimental to the environment. Therefore using them as a 

construction material is possible and saves alternative materials. Used car tyres 

provide an easily building material with good thermal properties. However, the use 

of this material, and the long term effects of car tyres in construction are unknown. 

 

Design Life 

The design life of a building is another important consideration in the construction 

of eco housing. In order to minimise the environmental impact of construction 

materials, building design lives should be maximised. If a building has a design life 

of 50 years it can be considered that the construction materials used have been 

twice as efficient as those of a building with a design life of 25 years. This applies 

in particular to any materials that are not from renewable sources, as overall these 

have a far greater environmental impact. 

 

Energy Supply 
 
Energy supply to eco housing is another important issue, so as not to undermine 

the environmental friendliness of the houses themselves. The main energy 

supplies to houses are gas and electricity, both of which are largely produced 

through the exploitation of fossil fuels. On a national scale, in 2006 only 4.6% of 

the energy consumed in the UK was from a renewable source. This figure shows 

that any electricity supplied to the eco housing of the Thames Estuary should be 

from local renewable sources. There are many well known renewable sources of 

electricity, although some of these prove to be more effective than others. All of 

the eco houses built in the Thames Estuary islands should be equipped with solar 

panels, a system that produces electricity from sunlight. In addition electricity can 
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be sourced from the surge tanks that are located on the Thames Estuary 

Development using hydro-electric-power (HEP). HEP generates power from water 

via turbines. As water passes through the turbines they rotate creating an 

electrical charge. This power source can provide free green energy to the houses 

and potentially the airport and container port. 

To provide a green heating source an increasingly common system called a geo 

thermal pump can be used. This system pumps water below the ground where 

heat exchange occurs due to the increased natural temperatures below the earth’s 

surface. This water is then pumped back to the surface at between 10°-30°C 

effectively heating a house or building. This system can also be adapted to provide 

air conditioning, a cold air source, by using the cold heat exchange of water, in this 

case the Thames. These systems would allow the Thames Estuary eco houses to 

be self sufficient, producing their own renewable energy sources.  

In addition to electricity and gas all modern houses are provided with a water 

supply, and although this is not strictly an energy supply, it is a resource required 

for the comfortable lifestyle demanded. Water itself is not necessarily in short 

supply and its quantity remains constant on earth. However, the materials used in 

order to purify, transport and maintain a water supply can be detrimental to the 

environment. In order to promote the efficiency of the Thames eco houses, these 

homes should have their own self sufficient supply. This can be achieved using 

bore holes, effectively a well dug to the water table where fresh water is found. 

Once in place water can be pumped from these bore holes producing a consistent 

fresh supply. 

  

 

Energy Efficiency  

In order to maintain a comfortable lifestyle, homes require large amounts of 

energy. Energy supply to houses is mainly provided in the forms of electricity and 

gas, used for heating and appliances. Because of the value of energy, particularly 

energy from a renewable source, it is vital to conserve energy and not waste it. 

This focuses on heating, as this is released into homes to maintain a comfortable 

environment. In order to reduce the heating loss from houses, insulation is relied 

upon. Although the focus of eco housing is to reduce the use of non-renewable 

materials, when it comes to insulation it is often considered more effective to use 
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modern composites. Modern materials have far superior thermal properties over 

their natural counterparts, making them the sensible choice.    

 

The most common energy that is conserved in houses is heating, and this is 

achieved by insulation. Insulation is required by law in new homes, however the 

quantity of this may not be enough to counter the energy lost. 

 
 
Waste Disposal 

Waste disposal is the next important link in eco housing. Any material that is 

removed from the housing must be handled and disposed of in an environmentally 

friendly manner. The two main waste products from modern homes are sewage 

and refuse. Both of these materials are currently difficult to deal with in an 

environmentally friendly method due to the long degrading times required. Several 

eco friendly methods to deal with sewage have been devised, however these may 

not be friendly to the modern lifestyle! Composting toilets contain sawdust, and 

allow the natural break down of sewage, although they require regular emptying 

and complete degrading of the waste material can take long periods of time. An 

alternative and more desirable sewage system uses reed beds, see figure 2. The 

roots of common reeds release oxygen encouraging a high population of micro 

organisms. If waste water is passed slowly through the reeds the micro organisms 

will treat the waste resulting in fresh bacteria free water. This system is constantly 

being developed and is currently in use by Seven Trent Water at 130 sites in the 

UK. Reed beds could be a highly recommendable waste disposal system for the 

eco housing. The other common waste material is refuse, this is generally dealt 

with by incineration or land fill. Much of modern refuse can be recycled, however 

many plastic products still remain problematic. The most effective way to deal with 

this problem would be to apply a strictly controlled packaging system on the eco 

island, in order to reduce the waste. Due to the nature of the eco houses being 

located on islands, it is possible to control any material that enters the eco houses, 

potentially making refuse control easier. If households have a limited quota for 

waste, along with package free items provided on the islands, waste can be easily 

controlled. 
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A Existing Septic Tank F Humus Tank 
B Pumping Station G Balancing Tank 
C Vertical Reed Bed H Horizontal Reed Bed 
D Pumping Station J Flow Control Chamber 
E Vertical Reed Bed  

Figure 2: Vertical Reed Bed (sourced from Johnston Smith Consulting) 

Community     

Community lifestyle tends to go hand in hand with eco housing, as inhabitants will 

be relying on community supplied resources. It is important that the eco houses 

form a community, including local shops and amenities. In order to focus on the 

eco lifestyle it may prove necessary to ban corporations from investing in the 

island, detracting from community. If local shops are provided, packaging and 

waste can be reduced and controlled, increasing the environmental friendliness of 

the islands. 

 

Government 

It is part of the government’s responsibility to promote and provide environmentally 

friendly housing and resources. This can be achieved by promoting awareness of 

the population’s responsibility to protect the environment, maybe with financial 

incentives or penalties for the correct or incorrect actions respectively. As 

mentioned, the government have already stated that ‘We have set a world-beating 

target that all new homes must be zero carbon by 2016’. In addition to this the 

government plans to construct 3 million new houses by 2020, however no lead has 

been given on the environmentally friendliness of these new builds. This policy is a 

start to the eco friendly lifestyle that should be adopted by the UK, and the 

Thames eco houses could play an important part in promoting this. If done 

correctly the eco housing on the islands will act as a benchmark in the 

construction of an environmentally friendly town, something that has not yet been 

attempted or achieved in the UK.  
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Environment 

The focus of the eco housing is the environment, and it will not be possible for 

anyone to object to eco housing. If the houses are completed correctly they could 

prove to be the start of further eco friendly developments. If the recommendations 

made in this report are followed, the lifestyles created by the eco houses should 

not be any more challenging than those created by ‘normal’ housing. The supply of 

energy to the housing can be from renewable non polluting sources helping the 

environment all round. 

 

Economy  

Boosting the country’s economy is undoubtedly the main reason for the 

construction of the Thames Estuary project. However, the eco houses planned for 

the project could help to boost the economy in view of supplying renewable 

sources. If materials are manufactured locally or nationally, rather than being 

imported from abroad it will boost the economy of the UK. With materials sourced 

from previously limited markets, such as straw from local farms, certain areas of 

the economy could be boosted. It is important to consider the impacts of spiralling 

prices should these materials reach high usages, at which point economical 

impacts may cease to be positive.   

 

Local Considerations 

Due to the location of the eco islands there will be no direct neighbours or 

neighbourhoods to the housing. For this reason a ‘new’ community is being 

created, so the local impacts should focus on this new community rather than 

existing places. It is important that this is considered during the production of the 

housing and amenities so as to promote community lifestyle. The focus should be 

on limited use of transportation and the use of sustainable and renewable 

resources. It may be in the interest of the environment to limit the introduction of 

corporations or businesses, who overall are larger waste producers and polluters 

than more ‘caring’ local industry. Although this is a stereotype, it will force large 

industry to be cleaner and more sustainable if it is to have a place in the future. 
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Introduction 
The government has emphasized the necessity of improving transport links across the 

United Kingdom; this involves the Thames Estuary development in east London, 

incorporating infrastructure and housing, including all supporting amenities and services in 

environmentally friendly surroundings plus the Thames Estuary airport. This airport had 

been considered to be located on a manmade island several years ago. In addition, apart 

from the airport, a new secure prison is proposed on the south side of the new container 

port, to replace the existing prison at Eastchurch on the Isle of Sheppey. 

 

Why does pollution matter? 
“1

Some people believe pollution is an inescapable result of human activity”: 

People argue that if we want to have cities, factories, ships or cars, some degree of 

pollution is almost certain to result. In other words, pollution is a necessary evil that people 

must put up with if they want to make progress. Some people disagree with this view. One 

reason why people have woken up to the problem of pollution is that it affects our health 

and future. 

 

Sewage is a good example of how pollution can affect us all. If sewage discharges into 

costal waters, it will be washed up on beaches and cause a health hazard. People who 

ingest polluted water can fall ill. There are other harmful effects; it can poison shellfish 

that grow near the shore. People who eat poisoned shellfish will also suffer from illness. 

This is partly why shellfish are no longer caught along many shores because it’s simply too 

polluted with sewage or toxic chemical wastes that have discharged from the land nearby.  

 

Noise and Air Pollution 
Both aircraft and related connections such as “air-side” service vehicles, and the surface 

access required for the airport are an increasing problem for those who live, work and 

study in the area. The local air quality and public health around airports is of significant 

concern. Aircraft are responsible for an increasing proportion of air pollution both at local 

and global levels 

 

 

Noise pollution 
The most immediate impact of aircraft is noise. Any fast moving objects like propellers 

and compressor blades generate noise. It is necessary for the aircraft to run their engines 

for some minutes before leaving the terminal area. However local residents complain that 

action should be taken to control the unnecessary prolonged running of the engines when 

the aircraft isn’t preparing to take off or leave the stand area. In other words, preventing the 

aircraft operators from starting the engines of their aircraft before it was necessary is one 



Thames Estuary Developments     Services 

Jacky Chan Tsz Kiu 3 of 10 2nd Draft Report April 08 

of the ways to improve the air quality and sound impact. To deal with this problem, an 

inclined sound wall would be built up to a level of possibly 26 metres above sea level 

along the northern and southern edges of the sea walls to deflect aircraft engine noise, from 

the airport itself out to the North Sea and away from the Essex and the North Kent coasts. 

 

Currently the government has direct responsibility for aircraft noise management at 

Heathrow, Gatwick and Stansted. Measures have been introduced to reduce noise and 

impose restrictions on night flying. The maximum noise limits for departing aircraft are set 

and monitored. “2
The noise limits have been introduced to the three airports to cover the 

period between 0700 – 2300. Night flights are restricted between 2300 – 0600” and 

airports are given a quota of the number of night movements of noisier aircraft allowed to 

land during this period. These allowances and restriction would not apply to the Thames 

Estuary airport. By design it is expected to operate on a 24 hrs basis. 

 

Air pollution  

Airports represent a major source of air pollution in 

developed countries because aircraft and road vehicles 

at airports produce a number of pollutants that affect the 

local area, such as carbon dioxide, water vapour, 

particulates, collect sulphates, soot, hydrocarbons, 

oxides of sulphur and oxides of nitrogen. Particularly 

Nitrogen oxide (NO2) and fine particles (PM10), which 

are formed from oxygen and nitrogen in the air passing 

through the engine, but also by the products of burning 

fossil fuels to power aircraft and road vechicles.  

Figure 1: Traffic jam 1 

 

The environmental impacts of aviation must include the impact of surface access to 

airports because passengers and employees often travel considerable distances to reach 

airports. From previous studies, the effect of emissions from aircraft on air pollution is 

likely to be less than that from road traffic. Increased use of public transport by passengers 

and employees to reach the airports is therefore an important factor in reducing air 

pollution around the airport. Providing free bus travel for the public and airport staff within 

the area could help the problem. However if road traffic becomes progressively cleaner and 

air traffic continues to grow, the contribution of emmisions from aircraft could become 

more significant. 
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Oil refineries and power station proposed in this project also emit pollutants like dust and 

acid gases into the air. This pollution may lead to local air quality problems, which may 

contribute to health problems for those who have sensitive respiratory systems and asthma. 

 

Water pollution 
Background information about Thames pollution: 

“3
About 20 million tonnes of sewage will flow into the River Thames every year.” The 

government revealed that the city’s Victorian sewage system cannot cope with large 

amounts of rainwater falling during a short period of time. The current system relies on 

releasing untreated sewage into the river when the drainage system is overwhelmed with 

floodwater. A lot of fish are killed in the Thames as a consequence of this. The solution is 

to build a tunnel along and under the Thames at a cost of £16bn that would take 10 years to 

build. So there is a need to minimize or eliminate pollution in this development project.  

 

In terms of water pollution due to airport development, many rivers and streams are 

harmed by the de-icing chemicals that keep aircraft flying through the winter. As winter 

arrives and the temperature drops, up to 50 million litres of chemicals are sprayed onto 

aircraft and runways each year to stop ice forming. This is essential for safety, as ice 

accumulation on a plane’s wings and fuselage can disrupt the pilot’s control over the plane, 

which can potentially be very dangerous.  

 

The downside is that the fluids used are 

environmentally harmful; they 

contaminate waterways and ground water, 

creating toxic particles and killing fish. 

 

Figure 2: consequence of water pollution 2 

 

Chemical Deicer 

Two types of chemicals are commonly used: urea and glycols. Both of them work by 

lowering the freezing point of water. 

 

The problems start once the chemicals have done their job and trickle off the runway. “4
Up 

to 80% of the chemical and fluids remaining on the aircraft will normally be deposited on 

the runway during take off.” When these reach water sources, they break down into 

ammonia and nitrates, which result in killing fish and dissolving oxygen. A new de-icer has 

been invented based on potassium acetate which is a lot less damaging to the environment, 

but it costs up to six times as much as urea. 
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Solution for deicers  –  Drain away the problem 
Firstly, excess de-icer can be collected as it runs off aircraft, by retrieval vehicles that work 

like giant vacuum cleaners. The intention is eventually to recycle it. Secondly, the chemical 

de-icers along with water from the runways is captured and transferred to the airport 

receiving station. After the repurifing process, up to 70% of the chemicals can be reused. 

Other airports deal with the problem using an alternative technique. At Munich airport, the 

design engineers were able to consider the environmental demands during construction. 

This airport uses a unique system to deal with runoff. Beneath each runway, there is a 

waterproof barrier which is made of clay and synthetic fibre, topped by a layer of gravel. 

This layer contains bacteria found naturally in soil that can break the chemicals down to 

water and carbon dioxide. As the contaminated water drains off the runway, it is treated by 

the bacteria. This is a suitable idea for a new airport. 

 

Waste disposal 
Waste is a very important issue for a number of reasons including diminishing natural 

resources and a reduction in landfill capacity. Both in the past and at present, there have 

been a huge amount of waste which was needlessly sent to landfill, such as paper, card and 

plastics which could be easily recycled. Waste generated from terminal areas is “5
estimated 

to be over 800 tonnes per year in Heathrow”; waste from airfield operational areas is over 

1500 tonnes per year. Due to this, the Thames Estuary airport needs to adopt the principle 

of reducing, reuse and recycle, targeting both an increase in waste recycling and a 

reduction in the amount of waste produced overall. 

 

The amount of waste can be minimized through: 

� Reducing waste by recycling where possible such as: waste oils, batteries, and tyres 

etc. 

� Donating surplus terminal furniture and IT equipment to community projects. 

� Disposing of non-recyclable general waste by “Energy from Waste” incineration 

rather than landfill. 

� An on-site waste management centre is an alternative method, to which all airport 

waste and recyclable materials can be delivered. This is the most appropriate, 

environmentally friendly route. 

 

Power supply 
“6

Approximately 17% of the total electricity generated in UK is through the combustion of 

coal and oil.” Current generating capacity of coal and oil fired power plants is about 14700 

megawatts. From this point of view, a 500,000 B/D oil refinery is proposed to produce 

diesel and aviation fuel and biofuel as a fuel and power supply for the airport. A power 

station would be constructed adjoining the oil refinery. 
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An oil refinery is an industrial processing plant where crude oil is processed and refined 

into more useful products. Crude oils are a useful starting point for many different 

substances that contain hydrocarbons. Hydrocarbons are molecules that contain hydrogen 

and carbon and come in various lengths and structures and contain a lot of energy.  

 

Oil, as it comes out of the ground, is 

not useful, but under extreme heat, 

through a process called distillation, it 

forms hydrocarbons. Different 

hydrocarbon chain lengths all have 

high boiling points. This is what 

happens in an oil refinery. Crude oil is 

heated and the different chains are 

pulled out by their vaporization 

temperatures. Each different chain 

length has a different property that 

makes it useful in a different way.  

 

 

Figure 3: distillation 3 

 

Renewable energy 
The UK’s position in the world makes it one of the best locations for using renewable 

energy. In fact, in Europe, UK gets the most suitable weather for renewable energy systems 

to work. 

 

Solar power 
“7

The earth receives more energy from the sun in just one hour than the world uses in a 

whole year.” Solar energy is one of the common renewable energy sources which are 

readily used as the power supply for eco-housing. In the UK, we get 60% of the sunlight 

received at the equator, so there is still a lot of potential solar photovoltaic energy available. 

It’s been used in the UK over the last 20 years for many applications, particularly in remote 

areas where grid connection is impractical. 

 

Moreover, solar energy is free; it’s one of the most abundant energy sources on the planet 

and it’s possible to generate electricity directly from it. The equipment required for this 

process has no moving parts and as a result requires minimal maintenance. In addition, the 

electricity is generated with no emissions and no noise; it needs no fuel and produces no 

waste or pollution. It’s clean and renewable and doesn’t add to global warming. In other 
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words, it produces energy in an environmentally friendly way. Also, photovoltaic plates 

don’t need to be in direct sunlight to work, so even on overcast days, a PV cell will be 

generating some energy.  

 

  

 

 

 

 

 

 

 

 

 

 

 Figure 4: solar panels 4 

 

Wind power 

Another commonly renewable energy is wind energy. The most common way of getting 

energy from the wind is through setting up wind farms. It’s one of the most economically 

competitive of the renewable technologies. 

 

Wind power enables electricity to be produced in an environmentally friendly way – the 

turbines don’t produce chemical or radioactive emissions. An off shore wind farm is 

planned in the north of the Thames Estuary. 

 

Off shore wind farm 

Wind turbines can be sited off shore where the wind blows harder and steadier and the 

available resources are enormous. This means that turbines built further off shore should 

capture more wind energy. Apparently, only three offshore wind farms which have been 

developed in the UK which consists of about 60 turbines, one off Blyth in Northumberland, 

one is located in north Hoyle, off the North Wales coast, the other one is located off the 

East Anglian coast. They are able to meet the electricity needs of around 100,000 homes, 

but due to technical difficulties of off shore construction, the cost of building and 

maintaining turbines further out in the sea, and the cost of delivered energy from off shore 

wind farms is estimated to be at least 40 % higher than from the equivalent on shore wind 

farms. The longer the cable the more expensive it is to transfer the electricity back into the 
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national grid. Most proposals for wind farms for the UK are at least 5km away from the 

shore. Typically, turbine foundation costs increase rapidly with increasing water depth and 

wave height. “14
The energy pay back time is the time taken to generate the same amount of 

energy that is used in the manufacture, construction and operation of the wind turbines.” 

The pay back time for the average on shore wind farm in the UK is around a year. It could 

be used as a power supply for eco housing or it could be stored as an emergency power 

supply for the airport. 

 

Brief descriptions of how off shore wind farms are constructed and how they work 

 

Firstly, piles are driven into the seabed once a suitable place for the wind farm is found. 

Some erosion protection is placed at the base to prevent damage to the piles. At the top of 

the foundation, bright colours are used to make the wind turbines visible to ships and with 

an access platform to allow maintenance teams to dock. 

 

Once the turbine is assembled, sensors on the turbine detect the wind direction and turn the 

head to face into the wind, so that the blades can collect the maximum amount of energy. 

The shaft powers a generator to convert the energy into electricity and then the subsea 

cables take the power to an offshore transformer which converts the electricity to a higher 

voltage before sending it back 5 – 10 miles to connect to the grid at a substation on land. 

 

 

Figure 5: this is one of the three 

offshore wind farms in UK, 

located in north Hoyle, consist of 

30 wind turbines 5 
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Prison 

A new prison is proposed to be built on the south side of the proposed container port island, 

to replace the existing prison at Eastchurch on the Isle of Sheppy. Building a prison in such 

an area is a sensitive subject. In the UK, prisons are currently over-populated; prisoners are 

being released early because of lack of space. Moreover, the proposed prison will be a 

modern and open prison. Prisoners are in need of employment when they are released, and 

it’s possible to provide training and education for them in prison to keep them away from a 

life of crime back into the society. In terms of cost the rebuilding of the prison will be a 

very small percentage of the overall cost of the project. The land on Isle of Sheppy can be 

used for future development. The main idea behind the Thames Estuary development is to 

create new land, a new community, a new airport, a new container port, a new cruise 

terminal, new road & rail links, fresh water reservoir, eco housing and flood defense 

system, as well as a new prison to replace the existing one. 

 

Conclusion 
To sum up, pollution is affecting our health and future; it is an inescapable fact to face 

wherever you live in the world. Regarding the pollution produced by the development, air 

and water contamination is a vital consideration, in particular how it will be dealt with in 

this development. Several solutions have been suggested to deal with different pollution 

problems. 
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