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CALCULATING SURFACE WATER PUMP STATION REQUIREMENTS
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TECHNICAL GUIDANCE NOTE

Surface water occurs when rainwater falls. Surface water is located on top of land and should not be 
confused with groundwater.

Surface water can be measured as annual runoff.  This includes the amount of rain and snowmelt 
drainage left after the uptake of nature, evaporation from land, and transpiration from vegetation.

Surface water flooding occurs when the rainwater does not drain away through the normal drainage 
system or infiltrate the ground, but instead lies on or flows over the ground.  This type of flooding is 
usually short lived and associated with heavy downpours of rain, thunderstorms, etc.

Often there is limited advance notice of surface water flooding owing to its localised nature. 

Surface water flooding is the most widespread flood risk in England, affecting 3.2 million properties at 
risk of flooding (62% of properties at risk of flooding). It is caused by a combination of factors including 
intense rainfall, soil permeability, topography, drainage system capacity and maintenance, and physical 
barriers such as buildings.

Surface Water Drainage 

It should be expected, if a building footprint is to remain unchanged, it is acceptable to adapt the 
existing surface water drainage system.  

Drainage systems should be designed in accordance with relevant codes and standards to convey 
satisfactorily drainage to an appropriate point of discharge. 

Pump Capacity Calculations/Guidelines

Pump capacities and storage volumes are based on Rainfall intensity of a 1 in 500-Year storm, as per BS 
EN 752:2017, and allowing for 5-minute storage capacity at peak flow.

Key considerations 

• Rainfall Intensity for 500-year storm
• Storage capacity of chamber (required to hold at least 5 minutes surface water at peak flow)
• Pump flow rates should exceed rainfall flow rate

The flow rate calculation for surface water should be based on rainfall intensity (l/s) of a 1:500-year 
storm event, multiplied by the surface area – this will provide minimum flow rate required for the pumps.

Each pump station should offer emergency storage for a 5-minute peak flow storm duration. Storage 
capacity is calculated by rainfall intensity(l/s) x surface area (m2) x 60 seconds x 5 (minutes). 

Please refer to BS EN 752:2017, figure NA 5 for constant rate rainfall intensity for an event of 5 minutes 
duration with a probability of exceedance of 0,002 in 1 year (a return period of 500-years).

By example:

• 500-Year rainfall intensity 0.056 (London Area)
• Surface area – 12m2
• Pump Storage capacity 0.056 x 12 x 60 (secs) x 5 (mins) = 201.6 Litres
• Storage capacity is below invert level of pump chamber
• Rainfall flow rate 0.056 x 12 = 0.672 litres/second 

The definition of a 500-Year storm is something that has a 1-in-500 chance of happening in any given 
year.  A 500-year flood is defined as a 0.2% chance of seeing a significant flood event.  


