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Question 1

1. Founding work of civil engineer Joseph Bazalgette

The history of London’s sewerage network began when locals used to throw their waste into the nearest rivers which would usually end up in the Thames.

Sir Joseph Bazalgette was an English civil engineer working in London in the 19th century and was famous for his work as the chief engineer of London’s metropolitan board of works, Josephs major achievement as an engineer was the creation of the sewer network for central London which was fundamental in freeing the city from cholera illnesses while helping to cleans the river Thames. (BBC, n.d.)

The London metropolitan board of works was established in 1856 and was the first organisation to supervise public works throughout the city and Joseph Bazalgette was elected as its first and only chief engineer.

Mid-19th Century, London was suffering from recurring cholera problems killing off more than 10,000 Londoners between the years 1853-1854. At the time they thought the reasons to this was from the ‘Great stink of London’ which was later discovered to be the sewer systems. The occurrence of cholera resulted in legislation enabling the metropolitan board to start works on street and sewer improvements by creating miles of sewers and river embankments. By 1866 most of London was connect to a network of 550 miles of sewers designed by Bazalgette. Many of the sewer systems designed by Bazalgette are still being used today and have an operational life expectancy of 500 years.

[image: ]Bazalgette designed the system of interceptor sewers under embankments which would capture sewage from the various small rivers in London before they make their way to the Thames. Bazalgette, knew the largest sewers he could build would still not be able to cope with heavy rainfall, so he designed the system with overflow points knows as combined sewer overflows, any extra water would flow out of these CSOs and into the Thames. 

2. Problems – Limited capacity of old system

Although the sewer system created by Joseph Bazalgette in the 19th century is still in a good condition, today’s problem with the Victorian sewer system is that London’s population has tripled since then and has put pressure on the sewers capacity. It is said that the great sewer system overflows at least 50 times a year spilling 40million cubic meters of waste water into the Thames.

The original sewerage system was built to withstand 6.5mm of rainfall per hour within the catchment area, this system was designed to support a far smaller population than todays. Nowadays, during high rainfall storms where the rainfall exceeds 6mm per hour can overwhelm the system. The rainwater in London mixes in the same channels as the sewerage, any excess mixed water is then discharged into the Thames River. If the system gets filled too quickly and water is not discharged into the Thames quick enough, water will backfill the system and flood local areas in London. As the sewers overflow this causes the streets to become flooded with a mix of water and sewages which would cause health risks to the locals. 

3. Reasons for the problems

Although being very well maintained and still in perfect working order, the Victorian sewer system was built to serve much smaller city of London with less inhabitants flushing toilets and showering with far more green field spaces where rainfall would land and naturally soak away through the earth and trees, meaning the ever growing population of London is just adding pressure on the ageing sewer. 

Sir Joseph Bazalgette had designed the sewer system for a population of about 4 million people, since then its population has risen to 9 million which is more than double obviously showing signs that the sewer system is overloaded. 

Another reason the sewer systems are not working to the best ability is due to the combined system of sewerage and excess rainfall.

Not only has the population increased since Bazalgette original design but it has become more accessible to get piped water in houses and public spaces meaning there is a far larger distribution of water resulting in far more waste and water run-off.

A small example of increased water run-off and excess water In the sewers would be a home owner replacing their front lawn with concrete to park a car, meaning the water can no longer soak away through the natural grass and instead will need to find the nearest drain and be transported to the sewers

4. Super Sewer

Spanning from Acton in west London to Beckton in the east the Thames Tideway Tunnels new ‘Super Sewer’ started work in 2016 and is under construction creating a 16-mile-long tunnel running beneath the Thames River through the centre of London. This new super sewer will help capture, store and transport via gravity large quantities of raw sewage and rainwater run-off that currently over flows into the Thames. Starting in 2016 it is estimated the project will go on for 8 years with a targeted completion date of 2024, and is happening throughout 24 construction sites in London. (Tideway, 2018)

A consortium of investing companies trading under the name of Bazalgette Tunnel Limited (BTL) are the licensed infrastructure providers set up to finance, build and maintain the super sewer. When constructed the main sewer will have a diameter of 7.2m and will start in the west at a depth of -30m below the Thames and will run 16 miles through London to a depth of -70m in the east. 
[image: ]
Proposed Route of the new Super Sewer (Bell, 2017)
The sewer is expected to help reduce the number of overflow events by connecting to 34 of the most polluting combined sewer overflows via transfer tunnels and will help reduce the number of time the sewer overflows to a maximum of four per CSO per year at the time of hand over. It is expected that following the handover the amount of times it overflows will rise slightly due to the increase in population over the years and added effects of climate change.

The tunnels will carry the waste water Stratford to East Ham section of the river to be sent to the Beckton sewage treatment works, after being treated in the works the clean water will be released back into the river Thames. The estimated costs involved with the project is around £4.2 billion.



5. Positive and Negative attitudes towards the project

There are many mixed views on the new construction of the super sewer system, some seem to think the project is a waste of time & money, others think it is a good idea as it will help long term in cleaning the river Thames and creating various paved platforms along the river for the locals to enjoy.

Firstly, the project is going to be creating seven paved platforms along various locations of the river. Thames water says ‘these platforms will celebrate the capitals water sports, art scene and ecology, while also paying homage to the city’s industrial past.’ The lead architect of the project has stated the project is not just about modernising a creaking sewage system but reconnecting people with the river ““The new platforms are in such prominent places — opposite the Oxo Tower and the London Eye for example — so the design became very important early in the process. Our aim is to bring more people to the banks but without barriers between them and the water.” (White, 2018)

Another view from the chairman of the 2005 steering group that recommended the Thames Tideway Tunnel as the solution to London’s waste water problems, showing that even the guys at the top of the industry who are set up to take on the work think it is a waste of money. (Taylor, 2016)


An online article about the sewers says “London’s new super sewer will not solve the city’s epic waste problem” stating that the sewer is designed to last 120 years, yet there is still an issue that the same problem could crop up again.
With the rapid growth in population and attraction to the city of London, along with the easily accessible water supplies the issues we are facing today could arise much sooner than we assume. (Varghese, 2018)

Another online article posted by Ian Griffiths to the guardian paper captions “Planned London super sewer branded waste of time and taxpayer money” and that the project is a “waste of money for very limited benefit” showing that even though everyone is aware it is something that has to be done to clean the river and achieve specific cleanliness standards of the river it is still not worth the mega price tag attached to a project of this size. (Griffiths, 2014)


Question 2

1. Direct Supply
[image: ]
A direct cold water supply is most commonly found in newer properties and comprises of a cold water rising main which directly feeds each individual tap and a combination boiler. (DIY, 2017)







CAD Drawing by JW




This diagram shows the mains water coming in via a rising main and directly feeding all cold water taps and a combi boiler. This means all taps and other water feeds are at mains water pressure. From the combi boiler the water is heated and distributed throughout the house to all the hot water taps and through the heating system.

The direct water system was first introduced in Europe and USA in order to maintain the quality of water. The direct system offers clean and healthier water direct from the water works purifying plants to homeowners without having to sit in any tanks along the way. Water tanks are usually stored in the attic space and can create stagnant water in the tank, there will also be an accumulation of dust in the attic space which could make the water dirty. In warm countries water tanks placed on rooftops are exposed to the sunlight which will help to breed algae. (Gharpedia, 2016)

This is the preferred system used in modern houses as it provides fresh good quality drinking water at all taps, energy is saved as pumps aren’t required to carry the water to the tanks which are stored in the attic space, it reduces the change of bacterial contamination in the water, supply pressure is always high as it is connected to the mains and installation costs are reduced as a storage tank is expensive to buy.


2. [image: ]Indirect System

An indirect system is mostly found in older homes where a water storage tank is situated in the attic and will supply hot and cold water throughout the house. 











CAD Drawing by JW



An indirect system is mostly found in older properties and is commonly found in countries like Pakistan, Indian, Asia and Africa where there is no constant supply of clean water by the water works. Instead, in this system water is pumped from the mains to a tap and also stored in a collection tank usually in the roof space so water can travel down into the fixtures through gravity. The only item to receive a supply direct from the mains would be the kitchen sink, all other appliances will receive water from the storage tank.

In most older homes, this system is now being removed and changed to the direct water system with a combi boiler as the stored tanks in the attic are degrading over a period of time and can cause problems to the structure of the house if they are to break or leak. The tank in the roof space will need regular maintenance and will also add to the buildings dead weight.

The few advantages of using this system include there is no threat of burst pipes from the pressure of the water mains as all the water is pulled through the system by gravity, the system imposes less pressure on the water network as the rising main Is not directly connected to all fixtures and there will be less of a water leak because the pressure from the tank is dramatically lower. (Gharpedia, 2016)

The storage tank will feed cold water into a hot water cylinder where it will be warmed and distributed throughout the house to hot water taps.

There are far more disadvantages than advantages and this is why modern construction is sticking to using the direct supply for all fixtures and fittings in houses, many tanks are being replaced to combi boilers for energy efficiency.
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