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The key principles governing the design of Sustainable Urban Drainage Systems are listed by on CIRIA’s Susdrain website (www.susdrain.org/
delivering-suds/using-suds/suds-principles/suds-principals.html) as follows:
•

Storing runoff and releasing it slowly (attenuation)

•

Harvesting and using the rain close to where it falls

•

Allowing water to soak into the ground (infiltration)

•

Slowly transporting (conveying) water on the surface

•

Filtering out pollutants

•

Allowing sediments to settle out by controlling the flow of the water

In short, we are trying to prevent large quantities of rainwater from rapidly entering the local storm water drainage systems and overloading the
local surface water infrastructure, such as streams and rivers. Clearly overloading of this nature can, and has, caused devastating flooding and
associated damage to property and loss of life in recent years. In addition to slowing down the transportation of this water we are also trying to
prevent the transportation of suspended solids and pollutants into the local surface water infrastructure. If there are enough Sustainable Urban
Drainage Systems installed in a river catchment area the rate at which the water reaches the river can be significantly reduced and consequently
Infiltration and attenuation are two techniques which can assist with the above. Both these systems generally rely heavily on geosynthetics and
sometimes there is some confusion about the differences between these techniques and their applicability on particular projects.
To put it simply for Infiltration think Soakaway (permeable) and for Attenuation think Tank (impermeable).
In both systems we are looking to provide an underground reservoir, or void, into which rainwater can flow during a heavy downpour – like an
underground balancing pond. The size of the void required will obviously depend on the catchment area and the level of rainfall catered for in the
design.
In an Infiltration system the walls and floor of the void are permeable so that water can flow through and ‘soak away’ into the surrounding ground.
During a period of heavy rain it is likely that the void will begin to fill up because the rate of rainwater inflow is likely to be significantly faster than
the rate at which the water soaks away into the ground – hence the importance of the void volume calculation. When the rainfall reduces the
water will continue to gradually soak away into the ground until the void empties.
Infiltration systems generally comprise some means of creating the void – either polymer crates or ‘single sized’ drainage gravel - wrapped in
permeable geotextile. In an infiltration system water will most likely also flow into the system from the surrounding ground in addition to via the
prescribed inlet. The geotextile is therefore vital as it functions as a filter preventing the void spaces silting up via ingress of fines from the
surrounding ground.
Clearly for an Infiltration system to be effective the permeability of the surrounding ground must be sufficient for water to soak away. If the
ground is not sufficiently permeable for water to soak away then an Attenuation system may be specified.
The general principles of an Attenuation system are the same as an Infiltration system, in that we are looking to delay the flow of rainwater into
local watercourses etc. However, in the case of an Attenuation system, rather than a permeable geotextile wrap around the void, an impermeable liner or barrier will be specified. Consequently when the void is wrapped in the impermeable liner an enclosed ‘tank’ is created. In exactly the
same way as above, during heavy rainfall the void will fill with water. In the case of an Attenuation scheme the difference is that a valve system
will release the water slowly from the tank via an outlet rather than it soaking away through the walls and floor of the void. In addition to the relative permeability of the surrounding ground another reason to use an Attenuation system might be existing ground contamination and the need to
prevent rainwater flowing through contaminated ground and leaching out pollutants which are then spread elsewhere by the water.
One area of possible confusion is the use of a non-woven geotextile alongside the impermeable liner in an Attenuation system. In this instance
the geotextile is functioning as a protection layer and is designed to inhibit the puncture of the liner. This is why this geotextile will be typically be
of a higher grade (heavier) than that specified for an Infiltration system.
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