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SEWER System Defects
Poor hydraulic conditions contribute to the deposition of FOG. Significant deposits of FOG are most likely to occur where flow velocities are low. There are a number of structural defects/features that may cause low velocities and these are summarised below. 

All these features result in either localised or more extensive lengths of sewer with low velocities or periods of standing water. In these conditions the FOG has an opportunity to separate from the effluent and adhere to the pipe wall. FOG may accumulate directly onto the defect (e.g. tree roots), or onto other debris snagged on the defect (e.g. rags).

Pipe Defects
Slack Gradients

Slack gradients lead to low flow velocities, resulting in the ideal conditions for FOG accumulation. FOG will build up on the pipe wall at the waterline within the diurnal range. Frequently a high level or crown deposit, representing the water level during rainfall responses or blockages, will be formed.

Backfalls

Backfalls (adverse gradients/bellies) cause accumulations of FOG in the same way as slack gradients but with deposits at a higher level in the pipe due to the depth of standing effluent in the backfall. 
However, adverse gradients are generally more localised than a slack gradient, as a result of settling of the pipe. 

Hydraulic Defects
Flow control devices

Flow control devices (e.g. at a CSO, online storage etc.) may have no detrimental effect on the hydraulic conditions during dry weather flow but during storm responses create poor hydraulic conditions upstream (low velocities), conducive to the deposition of FOG.

Hydraulic throttles

Throttles (reductions in pipe diameter downstream) may be as a result of piecemeal additions or repairs to the sewer system. Although the throttled pipe may have adequate capacity for low flow, there may be a significant under capacity during peak flow and rainfall responses. This can create low velocities upstream leading to the deposition of FOG.

Manhole And Connection Defects
Poor detailing in manholes

Poor detailing in manholes is not a common problem in most systems. However, third party connections may not be to an acceptable standard. 
Intruding connections, poor benching and the angle of entry of a connection can all impede the free flow of effluent by creating a physical barrier to free flow or by trapping debris, causing low velocities upstream.

Intruding laterals
Poorly made connections may intrude into the sewer pipe impeding the main flow and in doing so reducing velocities upstream resulting in the deposition of FOG.

High level connections

The discharge from a high connection into the channel below can create a hydraulic barrier the free flow of the upstream pipe and the subsequent deposition of FOG. 
Low level connections

Gravity sewers that discharge into pumping station wet wells below the operating ‘on’ level of the pumps will suffer from backwater during high levels of flow in the receiving wet well. 

Similar effects will be experienced in laterals connected to large diameter sewers below the springing level. In both circumstances this will create conditions where velocities are low and separation and deposition of FOG will occur.

Pipe Defects/Features
Offset Joints/Pulled Joints/Broken Joints
Snagging of debris on offset, pulled and broken joints provides an obstruction to the flow. The consequential backup of flows and low velocities provides conditions in which separation and deposition can occur. Although the debris may dislodge, the re-occurrence of the problem is likely.
Broken pipes

The snagging of debris on broken pipes results in the backup of flows and low velocities, providing conditions in which separation and deposition can occur. 
Root intrusion

The roots collect debris and provide a structure to which grease readily and rapidly adheres resulting in further obstructing the flow and progressive accumulations of FOG upstream.
Pipe size

The highest occurrence of FOG related blockages is in pipes of <300 mm diameter. Small diameter sewers are often problematic, due to a combination of small diameter, poor condition, proximity to FOG source and intermittent flow.
Pipe material

Concrete, cast iron, unglazed clay and brick are more prone to FOG build up than others. These provide a good key for the attachment of FOG. 
However, although FOG will adhere to any pipe material, some pipe materials, such as resin linings, pre-lined cast iron, glazed clay and plastic are easier to clean.

Interceptor traps
Online traps (interceptor/siphon/Winser/Buchan traps) are commonly found in both older private drainage systems and Section 24 sewers in some parts of the country. They are notorious for repeatedly blocking with sediment and debris. When blockages occur, low velocity conditions are established upstream of the trap resulting in the deposition of FOG. 
The location of online traps is generally at the top end of a system close to the property boundary so any blockage will affect a limited number of properties.
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Further detailed information is provided in report P7644, this is available to download from the FOG website – http://sp.wrcplc.co.uk/sites/cp290/default.aspx
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