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12 Background SuDS information 

SuDS control surface water runoff close to where it falls. SuDS are designed to replicate, as 
closely as possible, the natural drainage from the Site before development to ensure that the 
flood risk downstream does not increase as a result of the Site being developed, and that the 
Site will have satisfactory drainage under current and likely future climatic conditions. SuDS 
provide opportunities to reduce the causes and impacts of flooding; remove pollutants from 
urban runoff at source; and combine water management with green space with benefits for 
amenity, recreation and wildlife. Government planning policy and planning decisions now 
include a presumption in favour of SuDS being used for all development Sites, unless they 
can be shown to be inappropriate.

For general information on SuDS see our website: http://geosmartinfo.co.uk/

Infiltration SuDS
Government policy for England is to introduce sustainable drainage systems (SuDS) via 
conditions in planning approvals. Guidance indicates that capturing rainfall runoff on-Site and 
infiltrating it into the ground (infiltration SuDS) is the preferred method for managing surface 
water without increasing flood risk downstream.

The greatest benefit to general flood risk is if all runoff is infiltrated on-Site, however, this may 
not be feasible due to physical and economic constraints in which case infiltration may be 
considered as a part of an integrated drainage solution. The final design capacity for an 
infiltration SuDS system depends on the Site constraints and the requirements of the 
individual Planning Authority and the Lead Local Flood Authority. 

The capacity of the ground to receive infiltration depends on the nature, thickness and 
permeability of the underlying material and the depth to the high groundwater table. The final 
proportion of the Site drained by infiltration will depend on topography, outfall levels and a 
suitable drainage gradient. It is important to note that, even if the whole Site cannot be 
drained by infiltration, the use of partial infiltration is encouraged, with the remainder of 
runoff discharged via other SuDS systems.

Types of infiltration SuDS
Infiltration components include infiltration trenches, soakaways, swales and infiltration basins 
without outlets, rain gardens and permeable pavements. These are used to capture surface 
water runoff and allow it to infiltrate (soak) and filter through to the subsoil layer, before 
returning it to the water table below.

An infiltration trench is usually filled with permeable granular material and is designed to 
promote infiltration of surface water to the ground. An infiltration basin is a dry basin or 
depression designed to promote infiltration of surface water runoff into the ground. 
Soakaways are the most common type of infiltration device in the UK where drainage is often 
connected to over-sized square or rectangular, rubble-filled voids sited beneath lawns. 
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According to the guidance in Building Research Establishment (BRE) Digest 365 (2016) a 
soakaway must be able to discharge 50% of the runoff generated during a 1 in 10 year storm 
event within 24 hours in readiness for subsequent storm flow. This is the basic threshold 
criteria for a soakaway design and the internal surface area of the proposed soakaway design 
options should be calculated on this basis by taking into account the soil infiltration rate for 
the Site. 

Developers need to ensure their design takes account of the construction, operation and 
maintenance requirements of both surface and subsurface components, allowing for any 
machinery access required.

SuDS maintenance and adoption
Regular maintenance is essential to ensure effective operation of the soakaway(s) over the 
intended lifespan of the proposed development. A maintenance schedule for SuDs is 
required. Sewerage undertakers or Local Authorities may adopt SuDS and will require 
maintenance issues to be dealt with in accordance with their Management Plan. If the SuDS 
will not be adopted other provision is required with associated financial implications. 
Maintenance is a long-term obligation requiring the upkeep of all elements of the SuDS, 
including mechanical components (e.g.  pumps), as well as inspections, regular maintenance 
and repair.

Additional background SuDS information can be found on our website: 
http://geosmartinfo.co.uk/
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13 Further information

The following table includes a list of additional products by GeoSmart:

Additional GeoSmart Products

Additional 
assessment: 

FloodSmart Report

The FloodSmart Report range provides clear and 
pragmatic advice regarding the nature and potential 
significance of flood hazards which may be present at a 
Site. Our consultants assess available data to determine 
the level of risk based on professional judgement and 
years of experience.

Please contact info@geosmartinfo.co.uk for further 
information.

Additional 
assessment: 

EnviroSmart Report

Provides a robust desk-based assessment of potential 
contaminated land issues, taking into account the 
regulatory perspective.

Our EnviroSmart reports are designed to be the most 
cost effective solution for planning conditions. Each 
report is individually prepared by a highly experienced 
consultant conversant with Local Authority 
requirements.

Ideal for pre-planning or for addressing planning 
conditions for small developments. Can also be used for 
land transactions.

Please contact info@geosmartinfo.co.uk for further 
information.
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Glossary
General terms

Attenuation Reduction of peak flow and increased duration of a flow event.

Combined sewer A sewer designed to carry foul sewage and surface water in the same 
pipe.

Detention basin A vegetated depression, normally is dry except after storm events, 
constructed to store water temporarily to attenuate flows. May allow 
infiltration of water to the ground.

Evapotranspiration The process by which the Earth’s surface or soil loses moisture by 
evaporation of water and by uptake and then transpiration from 
plants.

FEH Flood Estimation Handbook, produced by Centre for Ecology and 
Hydrology, Wallingford (formerly the Institute of Hydrology).

Filter drain or trench A linear drain consisting of a trench filled with a permeable material, 
often with a perforated pipe in the base of the trench to assist 
drainage, to store and conduct water, but may also be designed to 
permit infiltration.

First flush The initial runoff from a site or catchment following the start of a 
rainfall event. As runoff travels over a catchment it will collect or 
dissolve pollutants, and the “first flush” portion of the flow may be 
the most contaminated as a result. This is especially the case for 
intense storms and in small or more uniform catchments. In larger or 
more complex catchments pollution.

Flood plain Land adjacent to a watercourse that would be subject to repeated 
flooding under natural conditions (see Environment Agency’s Policy 
and practice for the protection of flood plains for a fuller definition).

Greenfield runoff This is the surface water runoff regime from a site before 
development, or the existing site conditions for brownfield 
redevelopment sites.

Impermeable surface An artificial non-porous surface that generates a surface water runoff 
after rainfall.

Permeability A measure of the ease with which a fluid can flow through a porous 
medium. It depends on the physical properties of the medium, for 
example grain size, porosity and pore shape.
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Runoff Water flow over the ground surface to the drainage system. This 
occurs if the ground is impermeable, is saturated or if rainfall is 
particularly intense.

Sewerage undertaker This is a collective term relating to the statutory undertaking of water 
companies that are responsible for sewerage and sewage disposal 
including surface water from roofs and yards of premises.

Soakaway A subsurface structure into which surface water is conveyed to allow 
infiltration into the ground.

Treatment Improving the quality of water by physical, chemical and/or biological 
means.

The terms included in this glossary have been taken from CIRIA (2015) guidance.
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Data Sources
Aerial Photography Contains Ordnance Survey data © Crown copyright and 

database right 2021

BlueSky copyright and database rights 2021

Bedrock & Superficial Geology Contains British Geological Survey materials © NERC 2021

Ordnance Survey data © Crown copyright and database 
right 2021

Flood Risk (RoFRS/Pluvial/Surface 
Water Features/SPZ)

Environment Agency copyright and database rights 2021

Ordnance Survey data © Crown copyright and database 
right 2021

Flood Risk (Groundwater) and SuDS
infiltration suitability (SD50)

GeoSmart, BGS & OS

GW5 (v2.4) Map (GeoSmart, 2021)

Contains British Geological Survey materials © NERC 2021

Ordnance Survey data © Crown copyright and database 
right 2021

Sewer Location Contains Ordnance Survey data © Crown copyright and 
database right 2021

Contains STL Regulated Drainage and Water Search data 
2021

Topographic Data OS LiDAR/EA

Contains Ordnance Survey data © Crown copyright and 
database right 2021

Environment Agency copyright and database rights 2021
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15 Appendices
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Appendix A

Site plans (layout and topography)
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Appendix B

Rainfall runoff calculations



Greenfield peak run-off rate (QBAR):

Parameters Input Units Comments

ha mimimum 50ha
mm FEH CD ROM (NERC, 2009)
N/A Soil run-off coefficient
N/A Region on Hydrological area map

QBAR

Where:
QBAR(rural) is the mean annual flood (a return period of 2.3 years) in l/s
AREA is the area of the catchment in km² (minimum of 0.5km²)
SAAR is the standard average rainfall for the period 1941 to 1970 in mm
SPR is the soil run-off coefficient

QBAR(rural) = l/s for 50ha site
Divided by 50 to scale down = l/s/ha
Actual Area of the entire Site = ha

Return Periods (Growth curves obtained from DEFRA report)

QBAR(rural) x 
QBAR(rural) x 
QBAR(rural) x 
QBAR(rural) x 
QBAR(rural) x 
QBAR(rural) x 
QBAR(rural) x 
QBAR(rural) x 
QBAR(rural) x 

Greenfield total run-off volume:

= actual area of the entire site x SPR x 6 hour rainfall depth

Return Period

6 hour rainfall 
(mm) from FEH 

CD-ROM Area (ha) SPR Total run-off (m3)
2.3 (QBAR) 26.79 0.78 0.10 20.9

1 25.3 0.78 0.10 19.7
10 41.27 0.78 0.10 32.2
30 53.47 0.78 0.10 41.7

100 69.72 0.78 0.10 54.4

200 3.86 0.80 0.63
100 3.19 0.66 0.52
50 2.62 0.55 0.43
30 2.24 0.47 0.364

0.10

25 2.14 0.45 0.35
10 1.62 0.34 0.26
5 1.28 0.27 0.21

Peak site run-off rate 
(l/s)

2 0.88 0.18 0.14
1 0.85 0.18 0.138

Greenfield Site Run-Off Calculations usng the IoH124 method

0.21
0.78

Return Period Growth Factor l/s/ha

Area 50
SAAR 841

QBAR(rural) can be factored by the UK Flood Studies Report regional growth curves to produce peak flood  flows for any 
return period.

QBAR(rural)  = 1.08AREA0.89SAAR1.17SPR2.17

Region 6

10.41

SPR



Entire site area: 0.780 ha
Climate Change Factor 40%

Current Proposed

Permeable Surface (ha) 0.556 0.500
Impermeable Surface (ha) 0.225 0.280

1 in 1 year
Greenfield run-off volume total: 19.73 m3

RUN-OFF During a 1 in 1 year 6 hour event: Greenfield Site Current Development Proposed Development Proposed Development +CC
From permeable surfaces (using GF total run-off) (m3) 19.73 14.05 12.65 17.71
From impermeable surfaces (m3) 56.80 70.84 99.18

TOTAL run-off produced from Site (m3) 19.73 70.85 83.49 116.89

Difference between greenfield site and proposed +cc development (m3): 97.15
492%

Difference between current and proposed +cc development (m3): 46.03
65%

Peak Greenfield run-off rate that must not be exceeded in the run-off from the proposed development (l/s): 0.14

1 in 10 year
Greenfield run-off volume total: 32.19 m3

RUN-OFF During a 1 in 1 year 6 hour event: Greenfield Site Current Development Proposed Development Proposed Development +CC
From permeable surfaces (using GF total run-off) (m3) 32.19 22.93 20.64 28.89
From impermeable surfaces (m3) 89.28 111.36 155.90

TOTAL run-off produced from Site (m3) 32.19 112.21 131.99 184.79

Difference between greenfield site and proposed +cc development (m3): 152.60
474%

Difference between current and proposed +cc development (m3): 72.58
65%

Peak Greenfield run-off rate that must not be exceeded in the run-off from the proposed development (l/s): 0.26

1 in 30 year
Greenfield run-off volume total: 41.71 m3

RUN-OFF During a 1 in 30 year 6 hour event: Greenfield Site Current Development Proposed Development Proposed Development +CC
From permeable surfaces (using GF total run-off) (m3) 41.71 29.70 26.74 37.43
From impermeable surfaces (m3) 120.04 149.72 209.60

TOTAL run-off produced from Site (m3) 41.71 149.74 176.45 247.03

Difference between greenfield site and proposed +cc development (m3): 205.32
492%

Difference between current and proposed +cc development (m3): 97.29
65%

Peak Greenfield run-off rate that must not be exceeded in the run-off from the proposed development (l/s): 0.36

1 in 100 year
Greenfield run-off volume total: 54.38 m3

RUN-OFF During a 1 in 100 year 6 hour event: Greenfield Site Current Development Proposed Development Proposed Development +CC
From permeable surfaces (using GF total run-off) (m3) 54.38 38.73 34.86 48.80
From impermeable surfaces (m3) 156.52 195.22 273.30

TOTAL run-off produced from Site (m3) 54.38 195.25 230.08 322.11

Difference between greenfield site and proposed +cc development (m3): 267.72
492%

Difference between current and proposed +cc development (m3): 126.86
65%

Peak Greenfield run-off rate that must not be exceeded in the run-off from the proposed development (l/s): 0.52

Summary
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Appendix C

Regulated Drainage and Water Search












