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Context

• Treatment plants are consolidating

• Smaller plants are being 
decommissioned

• Communities are expanding

• Pumping over long distances is 
becoming more common

• The terrain is undulating
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Meadowhead & Stevenston – Kilmarnock Pumping Station
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Glencorse WTW Sludge Main
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Rising main and gravity sewer 
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Sump Pumping Station

Rising Main Gravity Sewer



Rising main and gravity sewer
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Rising Main Gravity Sewer

Sump Pumping Station



Rising main and gravity sewer?
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Rising Main? Gravity Sewer? Gravity Sewer?Rising Main?

Sump Pumping Station



Meadowhead & Stevenston – Kilmarnock Pumping Station
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Gravity

Gravity



Glencorse WTW Sludge Main
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Gravity



Undulating pipeline with highpoint
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Undulating pipeline with highpoint
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Undulating pipeline with highpoint
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Undulating pipeline with highpoint

13



Undulating pipeline with highpoint
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Air management
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HR Wallingford. (2005). Air problems in pipelines: A 
design manual. Wallingford: HR Wallingford Ltd.



Glencorse WTW Sludge Main

Diameter in gravity sections allows for part full flow and manage air more effectively
16

Manholes installed here



Air management
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Convex Profile 

Air pocket shifted forward 
past vent forms restriction 
to flow

Angular Profile 

Vent slightly downstream of 
the high point

Adequate and uniform 
downstream slope

Clear air passage 
maintained to 
vent results in 
stable priming



Air management
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Tee too small –
inefficient 
capturing of air

D

d

Larger Tee  - d > 
0.5D promotes 
efficient capturing 
of air



Low velocity and sediment

• If maximum flow in inverted siphon section 
less than pumped flow then velocities also 
lower. 

• If drainage or sewage pumping system, then 
there may be problems with meeting criteria 
on self-cleansing velocities. 

• If so potential problems of siltation and 
eventual blockage of pipe.
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Glencorse WTW Sludge Main
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Self cleansing velocity – sediment transport
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Unstable flow conditions

• Inlet capacity is variable, eg due to gulping, upstream level too near soffit 

• … exacerbated by flow plunging onto inlet

• Insufficient size of pump discharge chambers, after pump stoppage, water 
level oscillates, maximum level can be higher than steady state level

• Priming instabilities

22



Meadowhead & Stevenston
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Meadowhead & Stevenston
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