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design ISSUES – NEW Sewers

General

There is a greater likelihood of FOG deposition/adherence in the following situations:

· The higher the concentration of FOG in the wastewater discharge.

· The lower the temperatures of the pipe surfaces etc. in the drainage system.

· The slower the velocity of flow/movement of effluent in the drainage system. 

Control At Source
Effective FOG control and removal at source should be undertaken in all premises, especially commercial catering establishments. This will minimise the amount of FOG being discharged to drain/sewer and can be achieved by:

· Good kitchen practice;

· Installation of grease separators; and/or

· Installation of biological treatment systems.

Kitchens in new commercial catering premises should be designed to enable FOG control and removal to be undertaken.

Further information is available in the Effective Grease Management Guidance document.

Design Specifications

Relatively minor changes to design specifications could significantly reduce the likelihood of FOG deposition in newly constructed sewer systems. The following should be considered:

Pipe gradients
Normal drainage design practice to achieve self-cleansing conditions should be sufficient to avoid excessive low velocity FOG deposition in the main sewer systems.  The average velocity during normal dry weather flow conditions should be no less than 0.6 m/s (2 feet/second). 

In drains and small sewers close to a property it is essential that the gradient is at least sufficient to satisfy the requirements of Sewers for Adoption 6th Edition
, this currently is:

· Gradient of 1 in 80 for a 100 mm diameter pipe, where there is at least one WC connection and serving 10 or less properties.

· Gradient of 1 in 40 for a 100 mm diameter pipe, where there is no WC connected.

For pipes serving more than 10 properties a larger pipe is required. Normally this will be a 150 mm diameter. Sewers for Adoption 6th Edition requires that it should be laid to a gradient of 1 in 150. 

Pipe joints 

Pipe joints are a significant cause of poor hydraulic conditions in drains/small sewers close to property, where the volume of flow is intermittent and/or limited. These poor hydraulic conditions will reduce the velocity of the flush waves and this could result in FOG being deposited out of the wastewater flow.

Accordingly, pipe systems should be designed with as few joints as possible. This could be achieved by:

· The use of long pipe lengths, for example 2 m lengths or greater;

· The placing of junctions taking connections etc. at the joints of the full length pipes.

Unavoidable pipe materials
Where FOG is anticipated and unavoidable pipe materials that can be more easily cleaned should be used, for example materials that provide a limited “key” such as a glazed, plasticized coat or resin surface.

Manholes 

Manholes should be adequately benched with the pipes being aligned to promote good hydraulic flow conditions. 

Lateral connections 

Lateral connections should be to an approved standard, in particular they should not include rough or protruding edges which allow snagging, subsequent backing up of flows and FOG deposition.  

High level connections into manholes should be avoided as these create splashing in the manhole and can result in other incoming flows being backed up by the force of the high level connection flow. Where a high level connection is unavoidable an internal drop pipe should be provided to mitigate these problems. 

Flow control devices 

Flow control devices and throttles should be avoided in FOG susceptible catchments. 

Where ‘in-system’ storage is absolutely necessary ‘off-line’ tanks should be used in preference to ‘on-line’ tank systems. 
Water saving devices
The installation of water saving devices will affect the hydraulics and solid transport characteristics in small drains and sewers with intermittent flow. This should be taken into account in new sewer design.

Research is currently being undertaken to investigate the effects of medium term water conservation measures. The outcome is likely to be a need to design for greater velocity to combat the lower flushes; either by using a steeper gradient and/or slightly smaller diameter pipes. 

Exposed pipework

Exposed pipework, for example at pipe bridges, should be lagged.

‘In system’ grease separators 

‘In system’ grease separators may be an alternative (or addition) to the provision of grease separators/biological dosing at individual premises. This may be most applicable in new town centre shopping complexes where there is a high concentration of catering establishments where vehicle access to each premise is limited. 
Further Information
For more detailed information refer to report P7723 Chapter 4.
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Further detailed information is provided in report P7723, this is available to download from the FOG website – http://sp.wrcplc.co.uk/sites/cp290/default.aspx
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