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Design Criteria – Water Supply and Waste Drainage




[bookmark: _Toc536093553]Introduction
This research paper will not only aim to illustrate and explain the need for a new London sewer system due to the increase in population over the last 100 years but also analyze public opinion on the project, both positive and negative. This paper shall, therefore, discuss both the limitations of the old system and the effects that this system is currently having on the environment. This report shall also give a brief background of the current system and what historical events set the project in motion.

[bookmark: _Toc536093554]Background

The works of Sir Joseph Bazalgette could be said to have made the single greatest contribution to improving the health of Victorian Londoners.  Sir Joseph Bazalgette was placed in charge of tidying up the River Thames after, one sweltering summer in 1858, caused ‘The Great Stink’ resulting in the deaths of 15,000 Londoners. This event provoked fear that Cholera (spread by water) could be spread through the air due to the hot weather. ‘The Great Stink’ is believed to be so dire that Parliament had to leave the Houses of Parliament, due to the fear of contracting cholera, and would not return until a solution was to be sought. Bazalgette’s solution was to create a twin system called a Combined Sewer Overflow that directed sewer waste and rainfall through miles of underground tunnels connected to street sewers. These are connected to main interpreting sewers tunnels that transport the waste far enough eastward so that it would be pumped and spewed out to sea. However, it is now pumped to a major treatment works at Beckon.                                                                                                                                                           The new sewer system consists of 3 phases or projects, one is to expand the current treatment works to hold 50% more than it previously could. Bazalgette’s system is still in use today, however with the substantial increase in population and a change in climate the old system is unable to sustain a constant flow, leading to untreated overflow spilling into the Thames. As a result, this has had a huge impact on the inhabitants of the river and due to London’s green space shrinking, as the city continues to expand, more pressures have been put on these sewers. It is without a doubt that London’s sewer system needs to be expanded not only in order to cope with its growth but also due to the concern that a world leading city is using its river as an open sewer.

[bookmark: _Toc536093555]Limitation 

Despite being 150 years old, the current system is still in good condition, due to the lack of sunlight and moisture which has kept the Victorian brick in good condition. However, due to an increase in population and frequency of rainfall, it is unable to cope. The CSO is designed to overflow into the Thames in order to prevent the hydraulic capacity of the sewage works being exceeded. This, in turn, has therefore resulted in more than 18 million tonnes of raw sewage being spewed into the Thames each year, occurring around 50-60 times a year, which on average, is once a week. The main reason for this is that the current system is designed to take foul sewage and rainfall away. An increase in heavy rainfall over the last few years, along with a reduction to London green space and the added capacity of the city population means that the current sewer system cannot keep up with the demand. At times, the system cannot discharge sewage and rainfall fast enough, resulting in localized flooding, with even the slightest increase in rainfall causing the system to overflow. 
It has been estimated that one in four sewers are leaking and are on the verge of collapse due to the weekly flooding that occurs. This is a result of erosion to the mortar if the mortar erodes, the sewer collapses adding even more pressure onto local authorities. However, there are sources who claim that the system is still in very good condition and the new project is too expensive. Although opinions may differ on the solution, all agree that it does need modernizing. There are also economic limitations, as a total replacement of the CSO concept would be very expensive and cause a lot of disturbance to Londoners on their daily commute. Currently, many of the sewers run 75% on a dry day with low rainfall, with a little as 2mm of rainfall being able to trigger a discharge into the Thames. The local authorities are aware of the issues that need to be addressed and as London continues to grow, it will only be a matter of years before undoable damage is done to the habitat of the Thames. 



[bookmark: _Toc536093556]The New System
The new tunnel will capture the polluted overflows, which will be diverted into the new tunnel. The new tunnel will go beneath the Thames from Hammersmith in the west to Tower Hamlets in the east.  The sewage and rainfall will then go north to Abbey Mills Pumping station, in turn getting pumped out to the east. A tunnel called the Lee Tunnel was finished in 2016 and was deliberately buried deep below the surface in order to intercept the new super sewer. This will therefore allow the raw sewage to flow to the Beckton treatment plant, where it will be pumped to the surface and treated. One of the main contributing factors to the London sewage issue is that the system also collects rainwater. This combined with a growing population is simply too much for the current system to handle. However, the ‘super sewer’ will not intercept all CSO release values, as it focuses on 34 of the most polluting CSO’s. Therefore, untreated sewage can still be released into the Thames, a factor a lot of non-supporters point out.





[bookmark: _Toc536093557]Effect on the Environment 

As the system is designed to spill untreated sewage and rainfall into the Thames, the impact on the environment has been catastrophic. Once the system was completed in 1868, overflow would rarely occur (once to twice a year). However, in the present day, this overflow can be seen to be occurring weekly. As a result of the frequency of these overflows, the natural ecological environment of the river is unable to bounce back. In extreme weather conditions, the death of wildlife such as fish and other aquatic wildlife follows, having a catastrophic effect on their reproductive cycles.  In the winter time, it can take up to one month for non-biodegradable waste to be carried away to sea.  The new Thames Tideway Tunnel will ensure that the habitat of the Thames will improve and will not be affected by regular overflow and dissolved oxygen levels.




[bookmark: _Toc536093558]Attitudes to the project

[bookmark: _Toc536093559]Investors benefit
There has been continuous debate whether the £4bn ‘super sewer’ is value for money as both the disruption it causes and whether it is the correct solution have been questioned. Continuous controversy has surrounded the project from the start, with its private finance model approach having had some customs up in arms. Many people believe that the company and its investors have benefited from tax breaks. Only two years into the project investors have received £51.6m in pay-outs, paid from the increase in water bills per household.  The company has been allowed to add debt to its balance sheet, which reduces its tax payment, while at the same time allowing its shareholders to receive dividends. However, Thames water says that it is simply following “conventional practice” and has done nothing unusual. Critics like Martin Blaiklock, an infrastructure consultant, says that it’s as if “Londoners were being forced to pay for a meal before the restaurant has been built, or opened, much less served any food”.  






[bookmark: _Toc536093560]Disruption
The overall busyness that comes with a construction project has caused concern amongst locals due to the noise, disruption, and loss of public space.  However, these concerns have been put to rest with Tideway Thames Code of Construction Practice, which will aim to minimize the impacts that construction has on the environment around the sites.  
These, however, are only some minor concerns and criticism the public has had on the super sewer, with the project as a whole has been praised by both environmental groups and those who frequently use the river.  The river, as a result, will be much cleaner, aesthetic and will have health benefits to wildlife which inhabit it. Rowers and anglers will be less likely to get ill as a result of water splashing or being covered in contaminants. When asked, a group of rowers said that they will look forward to occupying through clean waters instead of the muck that is there today. Fisherman hope to see a rise in fish population and the re-introduction of wildlife.  This project will, therefore, protect the Thames ecosystem for future generations and will help to sustain the local fishing industry. This is without mentioning the economic value it brings, as 4,000 jobs have been created, fuelling London’s economy with a project that aims to sustain London’s ecosystem. 


[bookmark: _Toc536093561]Conclusion

The works of Sir Joseph Bazalgette have been fundamental over the last 150 years, in keeping London’s sewers flowing. However, as London’s population continues to increase, it is without a doubt that the new ‘super sewer’ is needed in order to sustain its growing population.  If London is to keep up with its perceived image of a modern World leading city, then it needs a modern sewer system that doesn’t rely on spewing waste out to sea. The new super sewer addresses that issue, whilst allowing the local ecosystem in the Thames to thrive. Although it is met with some criticism, overall support from the community are positive as it brings London to a new chapter in modernizing its space.
`










Question 2


[bookmark: _Toc536093562]Indirect cold water system 

The indirect cold-water system is the most common type of system in the UK. This system works by the supply being fed into the property via rising mains. It then branches off to feed at least one tap, which is usually the kitchen sink. It continues its route to the water tank in the attic of the property, where the water is stored. From here it will be distributed throughout the house to other taps and sinks.  The cold water storage has a minimum capacity of 230 litres, for location in the roof space.  By using this system is allows for less pressure to be taken from the main water supply, a reason why authorities prefer this system. An advantage of lower pressure includes less noise and wear on the fittings, meaning this system will require less maintenance. This system, however, is more expensive as larger storage and pipework are needed as water for hot and cold services are taken. The taps that source water from the mains will be used for drinking water, whereas water from the storage tanks is used for showering, bathing, heating and flushing the toilet.  Another advantage is that is the mains are never turned off, or if pressure is low then the stored supply can be used until the mains flow is returned. 

[bookmark: _Toc536093563]Indirect system of hot water supply 

The indirect system is used in hard water areas, which prevents scaling in the boiler and pipework. Compared with the direct system, the water that is in the boiler and primary circuit are not drawn from the taps. The same water is continuously cycled throughout the boiler. This system is also used in combination with the central heating. The cooper hot water cylinder contains a coil of pipe, forming part of the pipework system which is attached to a boiler which directly heats it. The heat exchanger or coil forms part of the central heating circuit. Its water heating capabilities are simply a result of its primary function, which is to heat the radiators. This is called a primary circuit. 
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This direct system is more commonly seen in modern domestic dwellings, where the system sends mains water to every cold tap in the house. As a result, all taps (kitchen sink, bath shower, and bathroom skin) are all suitable to drink from. Depending on the system cold will feed into the boiler or combination boiler. This system is much cheaper to install compared to the indirect system, due to it being more suited to higher demand and has a lower chance of contamination from bacteria. The system, however, is much nosier and is not able to supply water when the mains pressure is low or cut off. 

[bookmark: _Toc536093565]Direct system of hot water supply

The hot water from the boiler is directly mixed with water in the cylinders. If it is to be used in an area of soft water supply, then the boiler must be rustproofed. The system, however, is not suited for hard waters and those that are must be via bole holes into chalk or limestone strata. The boiler warms the water and returns it to the tank higher up. At the point when high temp water is drawn from the tank, it is replaced by cold water from the tank which will be fed to the boiler.

























[bookmark: Color_water_-_Direct_supply-Model]    Storage cistern (in loft)      min capacity 115 litres
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