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Index Method - SuDS Treatment Train Calculations

 

Treatment Train 1

Risk Description Residential roofs

Risk Category Very low

Discharge To Ground Water

Description of 

treatment train
Residential roofs with domestic soakaway

TSS Metals Hydrocarbons

Index approach - necessary treatment requirement 0.2 0.2 0.05

Treatment Stage SUDS Measure Further Detail TSS Metals Hydrocarbons
TSS 

Factored

Metals 

Factored

Hydrocarbons 

Factored

Stage 1
Infiltration - A soil with good contaminant attenuation 

potential of at least 300 mm in depth
Soakaway 0.4 0.3 0.3 0.4 0.3 0.3

Total 0.4 0.3 0.3

OK OK OK

Treatment Train 2

Risk Description Other roofs (typically commercial/ industrial roofs)  

Risk Category Low   

Discharge To Ground Water

Description of 

treatment train
Commercial, Eductaional, Local Centre roofs

TSS Metals Hydrocarbons

Index approach - necessary treatment requirement 0.3 0.3 0.05

Treatment Stage SUDS Measure Further Detail TSS Metals Hydrocarbons
TSS 

Factored

Metals 

Factored

Hydrocarbons 

Factored

Stage 1 Detention basin Permeable paving 0.5 0.5 0.6 0.5 0.5 0.6

Total 0.5 0.5 0.6

OK OK OK

Treatment Train 3

Risk Description

Individual property driveways, residential car parks, low 

traffic roads (eg cul de sacs, homezones and general access 

roads) and non- residential car parking with infrequent 

change (eg schools, offices) ie < 300 traffic movements/day

Risk Category Low   

Discharge To Ground Water

Description of 

treatment train
Residential driveways, car parks and minor access roads

TSS Metals Hydrocarbons

Index approach - necessary treatment requirement 0.5 0.4 0.4

Treatment Stage SUDS Measure Further Detail TSS Metals Hydrocarbons
TSS 

Factored

Metals 

Factored

Hydrocarbons 

Factored

Stage 1 Permeable pavement Permeable paving 0.7 0.6 0.7 0.7 0.6 0.7

Total 0.7 0.6 0.7

OK OK OK

Treatment Train 4

Risk Description

Commercial yard and delivery areas, non-residential car 

parking with frequent change (eg hospitals, retail), all roads 

except low traffic roads and trunk roads/motorways

Risk Category Medium   

Discharge To Ground Water

Description of 

treatment train

Main site roads with runoff collected via filter strips and 

discharged to an infiltration basin

TSS Metals Hydrocarbons

Index approach - necessary treatment requirement 0.7 0.6 0.7

Treatment Stage SUDS Measure Further Detail TSS Metals Hydrocarbons
TSS 

Factored

Metals 

Factored

Hydrocarbons 

Factored

Stage 1 Filter strip Filter strip 0.4 0.4 0.5 0.4 0.4 0.5

Stage 2 Pond Infiltration basin 0.7 0.7 0.5 0.7 0.7 0.5

Total 1.1 1.1 1

OK OK OK

Index Method - SuDS Treatment Train Calculations

 

Treatment Train 5

Risk Description

Commercial yard and delivery areas, non-residential car 

parking with frequent change (eg hospitals, retail), all roads 

except low traffic roads and trunk roads/motorways

Risk Category Medium   

Discharge To Ground Water

Description of 

treatment train

Main site roads with runoff collected via filter drains and 

discharged to an infiltration basin

TSS Metals Hydrocarbons

Index approach - necessary treatment requirement 0.7 0.6 0.7

Treatment Stage SUDS Measure Further Detail TSS Metals Hydrocarbons
TSS 

Factored

Metals 

Factored

Hydrocarbons 

Factored

Stage 1 Filter drain Filter drain 0.4 0.4 0.4 0.4 0.4 0.4

Stage 2 Pond Infiltration basin 0.7 0.7 0.5 0.7 0.7 0.5

Total 1.1 1.1 0.9

OK OK OK

Treatment Train 6

Risk Description

Commercial yard and delivery areas, non-residential car 

parking with frequent change (eg hospitals, retail), all roads 

except low traffic roads and trunk roads/motorways

Risk Category Medium   

Discharge To Ground Water

Description of 

treatment train

Main site roads with runoff collected via swales and 

discharged to an infiltration basin

TSS Metals Hydrocarbons

Index approach - necessary treatment requirement 0.7 0.6 0.7

Treatment Stage SUDS Measure Further Detail TSS Metals Hydrocarbons
TSS 

Factored

Metals 

Factored

Hydrocarbons 

Factored

Stage 1 Swale Swale 0.5 0.6 0.6 0.5 0.6 0.6

Stage 2 Pond Infiltration basin 0.7 0.7 0.5 0.7 0.7 0.5

Total 1.2 1.3 1.1

OK OK OK

Treatment Train 7

Risk Description

Commercial yard and delivery areas, non-residential car 

parking with frequent change (eg hospitals, retail), all roads 

except low traffic roads and trunk roads/motorways

Risk Category Medium   

Discharge To Ground Water

Description of 

treatment train

Main site roads with runoff collected via bio-retention 

systems and discharged to an infiltration basin

TSS Metals Hydrocarbons

Index approach - necessary treatment requirement 0.7 0.6 0.7

Treatment Stage SUDS Measure Further Detail TSS Metals Hydrocarbons
TSS 

Factored

Metals 

Factored

Hydrocarbons 

Factored

Stage 1 Bioretention system Bio-retention system 0.8 0.8 0.8 0.8 0.8 0.8

Stage 2 Pond Infiltration basin 0.7 0.7 0.5 0.7 0.7 0.5

Total 1.5 1.5 1.3

OK OK OK
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B.12  Foul Water Flows
One method of calculating the peak foul flow is to use the 
statisical or "discharge unit" method outlined in BS 12056. This 
method of design is based on probability theory to estimate 
the maximum peak flows from appliances. It assumes that 
only a proportion of appliances will be in use at any one time 
and that appliances on a factory, school, etc. would be used 
more frequently than in domestic installations. For this reason 
discharge units (DU) are given higher values in congested and 
commercial use than they are for domestic.

Alternatively, foul flows can be computed using the "population 
method". This method calculates a daily discharge volume from 
typical figures of discharge per person, per day. It then factors 
it evenly over the day, to calculate base flow. A peaking factor 
is then applied (conservatively 6 or a variable factor based upon 
population such as the Babbitt Formula) to determine peak flow.

Estimates can also be based on internal floor area, which can also 
be arrived at as a product of an assumed population density and 
daily discharge per person.

As to which method is the more appropriate, typically, outside the 
building and at the street and city scale, the population method 
is considered more accurate and is the preferred method utilised 
by sewer companies. For sizing pipes inside the building, and 
in drains near to the point of discharge from the building, the 
statistical method should be used. Consideration of high peak 
flows from pump stations is also required.

BS 16933-2 recommends that the statistical method can be used 
for the design of gravity drains and sewers where the population 
is less than 1000 and the population method can be used where 
the population is greater than 500.

B.13  Existing Foul Water
The existing site is considered to be greenfield and therefore 
there is currently no foul water discharge generated.

B.14  Proposed Foul Water
The foul water discharge from the residential plots can be 
estimated based on the Sewers for Adoption guidance of a peak 
flow of 4,000 litres/day per dwelling:

Plot No. of     
Dwellings

Peak Discharge 
(litres/day)

Peak Discharge 
(litres/sec)

Res01 175 700,000 8.10

Res02 40 160,000 1.85

Res03 10 40,000 0.46

Res04 155 620,000 7.18

Res05 230 920,000 10.65

Res06 120 480,000 5.56

Res07 12 48,000 0.56

Res08 730 2,920,000 33.80

Res09 115 460,000 5.32

Res10 5 20,000 0.23

Res11 5 20,000 0.23

Res12 300 1,200,000 13.89

Res13 821 3,284,000 38.01

Res14 220 880,000 10.19

Res15 10 40,000 0.46

Res16 252 1,008,000 11.67

Residential total 3200 12,800,000 148.15

For the school sites,foul water discharge has been estimated on 
the rate of 90 litres/day per person and an assumed 8 hour day to 
convert to litres/sec. For the purposes of foul flows, the educational 
use option for Fle01 has been considered to provide a worst case.

No. of pupils
Peak Flow 

(Litres/day)
Peak Flow 

(Litres/sec)

Edu01 630 56,700 1.97

Edu02 630 56,700 1.97

Fle01 2,520 226,800 7.88

For the Employment Land and Local Centre plots, the foul water 
discharge can be estimated based on the following general rates:

••	 Commercial / retail - 1,980 litres/day per 100m2 		
(assumed 12 hour day for litres/sec)

••	 Office and industrial - 4,950 litres/day per 100m2 		
(assumed 12 hour day for litres/sec)

••	 Sport Centres & Gyms - 50 litres/day per person 		
(assumed 18 hour day for litres/sec)

••	 Education / nursery / R&D areas - 90 litres/day per person 
(assumed 8 hour day for litres/sec)

••	 Hotel - 250 litres/day per person 				  
(assumed 24 hour day for litres/sec)

••	 Pub - 12 litres/day per person 				  
(assumed 12 hour day for litres/sec)

••	 Health Hub - 450 litres/day per person 			 
(assumed 12 hour day for litres/sec)

••	 Community Centre - 60 litres/day per person 		
(assumed 12 hour day for litres/sec)

This gives:

Emp01

Area Peak Flow 
(Litres/day)

Peak Flow 
(Litres/sec)

Office 780 m² 38,610 0.89

Research & 
Development

1,030 m² 6,300 0.22

Industrial 1,030 m² 50,985 1.18

2,840 m² 95,895 2.29

Emp02

Area Peak Flow 
(Litres/day)

Peak Flow 
(Litres/sec)

Office 15,965 m² 790,268 18.29

Indoor Sport 5,000 m² 3,846 0.06

Research & 
Development

21,160 m² 126,900 4.41

Industrial 21,160 m² 1,047,420 24.25

Health Hub 6,000 m² 270,000 6.25

69,285 m² 2,238,434 53.25

Emp03

Area Peak Flow 
(Litres/day)

Peak Flow 
(Litres/sec)

Office 3,255 m² 161,123 3.73

Research & 
Development

4,310 m² 26,100 0.30

Industrial 4,310 m² 213,345 4.94

11,875 m² 400,568 8.97

Local Centre

Area Peak Flow 
(Litres/day)

Peak Flow 
(Litres/sec)

Hotel 3,500 m² 87,500 1.01

Pub 750 m² 9,000 0.21

Retail 700 m² 13860.00 0.32

Café 800 m² 15840.00 0.37

Office 550 m² 27,225 0.63

Gym 1,150 m² 11,500 0.18

Health Hub 2,250 m² 101,250 2.34

Community Centre 500 m² 12,000 0.28

Nursery 550 m² 9,900 0.34

10,750 m² 288,075 5.68
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Appendix C
SuDS Option Selection



Disposal methods C.3  Assessment of SuDS 
techniques
C.3.1  Rainwater harvesting

This involves the capture of rainwater into a tank for re-use 
(usually non-potable) such as irrigation, toilet flushing or vehicle 
cleaning. Systems are now available which combine rain water 
harvesting with tanked attenuation. This means that water 
is stored during dry periods for re-use but released ahead of 
predicted storms in order to ensure that the full attenuation 
capacity remains available when it is needed.

It is unlikely that rainwater harvesting will be suitable for 
individual dwellings as the available roof area will not provide 
sufficient yield to meet enough of the required demand to make 
the system viable. However, it may be suitable on the larger 
buildings such as the schools and commercial buildings or as a 
site / regional solution where a number of dwellings or plots drain 
to a communal tank for reuse. Therefore, rainwater harvesting 
tank will be investigated as a potential SuDs solution.

C.3.2  Green / brown / blue roofs

These are used on flat or shallow pitched roofs to provide a 
durable roof covering which also provides thermal insulation, 
amenity space, biodiversity habitat as well as attenuation of 
rainwater. Depending on the design, these roofs can attenuate 
differing volumes of rainwater. The term ‘blue roof’ is reserved 
for those roofs designed to maximise water retention. This 
is a relatively recent area of increased focus and can involve 
effectively an attenuation tank at roof level which reduces (or 
avoids) the need for pumping of basement tanks.

Similar to rainwater harvesting, Green or Blue Roofs are likely 
to be more suitable for larger buildings such as schools and 
commercial buildings and will be considered further for these.

C.3.3  Raingardens

Raingardens are planted areas (usually close to buildings but 
not immediately adjacent) that allow the diversion of a portion 
of rainwater from either downpipes or the surrounding paved 
surfaces. These techniques can be incorporated into the 
landscaping plans for a site and are most effective where the 
landscaping regime is designed with the aim of capturing as much 
rainfall as possible. They can either allow infiltration into the 
ground or have tanked systems for water retention, depending on 
the site and soil conditions. There are also a number of vertical 
raingardens attached to building walls with rainwater downpipes 
diverted through a stacked series of planters.

Similar to rainwater harvesting, raingardens are likely to be more 
suitable for larger buildings such as schools and commercial 
buildings and will be considered further for these.

C.3.4  Bio-retention

This refers to a chain of landscaped features, potentially including 
reed beds, filter drains, etc. designed to hold and treat surface 
water. They are often used where there is a high risk of low-level 
pollution, for example from road run-off. However, it does require 
areas of open space. The design of a bio-retention system can 
vary widely depending on site conditions and available space. At a 
small scale this could include flow through planters or tree pits.

Bio-retention areas would be most suitable alongside roads, 
larger areas of hard landscaping and car park areas and will be 
considered further for these.

C.3.5  Swales

These are dry ditches used as landscape features to allow the 
storage, carriage and infiltration of rainwater and are often used 
as linear features alongside roads, footpaths or rail lines. They 
can also be integrated into the design of many open spaces and 
therefore will be considered further and could be designed for 
conveyance or disposal purposes.

C.1  SuDS management train
A useful concept used in the development of sustainable drainage 
systems is the SuDS management train (sometimes referred to 
as the treatment train). Just as in a natural catchment, drainage 
techniques can be used in series to change flow and quality 
characteristics of the runoff in stages. There are a variety of 
measures that can be implemented to achieve these goals:

C.1.1  Site management / Prevention

Site management procedures are used to limit or prevent runoff 
and pollution and include:

••	 Minimising the hardened areas within the site

••	 Frequent maintenance of impermeable surfaces

••	 Minimising the use of de-icing products

C.1.2  Source control

Source control techniques will be used where possible as they 
control runoff at source in smaller catchments. They can also 
provide effective pollution control and treatment, thereby improving 
the quality of the effluent discharged to the receiving waters.

C.1.3  Site control

Where source control techniques do not provide adequate 
protection to the receiving watercourses in terms of flood 
protection and pollution control, site control may be required.

C.1.4  Regional control

Where large areas of public space are available regional control 
can be incorporated to provide additional 'communal' storage and 
treatment to runoff from a number of sites.

C.2  Drainage hierarchy
Based on the above and in line with the London Plan and the 
Sustainable Drainage Manual published by CIRIA, the following 
drainage hierarchy will therefore need to be considered when 
preparing the surface water disposal strategy:

1.	 Rainwater use as a resource (for example rainwater 
harvesting, blue roofs for irrigation)

2.	 Rainwater infiltration to ground at or close to source
3.	 Rainwater atenuation in green infrastructure features for 

gradual release (for example green roofs, rain gardens)
4.	 Rainwater discharge direct to a watercourse (unless not 

appropriate)
5.	 Controlled rainwater discharge to a surface water sewer or 

drain
6.	 Controlled rainwater discharge to a combined sewer

Discharge to watercourse 
or groundwater

Discharge to watercourse 
or groundwater

Discharge to watercourse 
or groundwater

Conveyance

Conveyance

SuDS management train
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C.3.6  Infiltration

There are many different types of drainage component that 
can be used to facilitate infiltration. These include soakaways, 
infiltration trenches, infiltration blankets and infiltration basins.

Infiltration can contribute to reducing runoff rates and volumes 
while supporting baseflow and groundwater recharge processes. 
The rate at which water can be infiltrated depends on the 
infiltration capacity (permeability) of the surrounding soils.

The site investigation works confirm that there is average to good 
infiltration rates across the site and so disposal by infiltration will 
be possible. Infiltration techniques will be used in both Source 
Control and Regional Control devices. Infiltration test results are 
contained in Appendix G for reference.

CIRIA guidance document "C574 - Engineering in chalk" states:

Concentrated ingress of water into the chalk can initiate new 
dissolution features, particularly in low-density chalk, and 
destabilise the loose backfill of existing ones. For this reason, 
any soakaways should be sited well away from foundations for 
structures, roads or railways, as indicated below: 

••	 �in areas where dissolution features are known to be 
prevalent, soakaways should be avoided if at all possible but, 
if unavoidable, should be sited at least 20 m away from any 
foundations.

••	 �where the chalk is of low density, or its density is not known, 
soakaways should be sited at least 10 m away from any 
foundations.

••	 �where the chalk is of medium density (or higher), the closest 
part of the soakaway should be at least 5 m away from any 
foundations.

For the majority of the site, the chalk has been recorded as 
medium density and so the 5 m clearance will be applicable.

In the areas noted as low density, a 10 m clearance will be 
adopted which may mean soakaways cannot be located within 
individual residential plots in certain instances. In these cases, 
the soakaways will be located in nearby areas of communal car 
parking or open space. Figure C.2 shows the preliminary chalk 
density mapping for the site.

No dissolution features have been recorded on the site.

C.3.7  Permeable surfacing

Permeable hard surfaces which work in much the same way as 
traditional impermeable surfaces apart from the ability to allow 
rainwater to pass through. Permeable blocks are traditionally 
used but there are now a range of permeable asphalt and 
resin bound gravel pavings being used increasingly commonly. 
Permeable surfaces can either allow infiltration into the ground or 
have tanked systems for water retention, depending on the site 
and soil conditions. They are suitable in even the most densely 
built-up development. However, they’re not well suited to roads 
carrying heavy or fast motor traffic.

Permeable surfacing will be considered extensively across the 
development. It is suitable for driveways in individual dwellings, 
general hard landscaped areas, car parks and minor roads. It is 
unlikely to be suitable on main site roads due to traffic volumes.

C.3.8  Detention basin / ponds

Landscape features designed to store and in some cases infiltrate 
rainwater. Detentions basins are usually dry, whereas a pond 
should retain water. These features need areas of open space 
but can often be combined with other sustainable drainage 
techniques.

Basins / ponds will form an key part of the landscape proposals 
and will therefore be integrated into the SuDS scheme as site or 
regional control measures and also be used to contain / control 
the existing flooding noted in Section 7. Although the basins are 
primarily for infiltration the basins on the northern plots are likely 
to be formed with lined and unlined areas to create wet areas as 
part of the blue / green corridor being created through the site.

C.3.9  Discharge to tidal river / dock / canals

Discharging clean rainwater directly to tidal rivers, canals or 
docks isn’t normally a sustainable drainage technique. Other 
more productive techniques should be used first. However, it is 
generally more sustainable than discharging to the combined 
or surface drainage systems. Residual surface water can be 
discharged to tidal / large waterbodies, in some cases with no 
limitation on volumes. Some storage may be required to allow for 
outfalls becoming tide locked. Care is needed to prevent scour 
in the receiving waterbody and potentially to prevent pollution. 
Consent from the Environment Agency, the asset owner and 
where applicable the Canal and River Trust is required.

Although there are no adjacent rivers or ponds to discharge to, 
there are a number of small ditches that currently drain the fields 
which will be investigated further as potential disposal points.

C.3.10  Storage tanks / geocellular storage

Storage tanks are single GRP units usually located (but not 
necessarily) below ground level which attenuate rainwater for 
later slow release back into the drainage system but do not 
provide the wider benefits of green infrastructure sustainable 
drainage. They can also have the disadvantage that pumping 
may be required to empty the tank into the drainage system 
– especially if the tank is located at or below basement level. 
Where tanks are designed for large storm events, care is needed 
to ensure that they still perform a useful sustainable drainage 
function for low order storms.

Geocellular storage tanks are similar to storage tanks except that 
the volume is made up from multiple units rather than a single 
tank meaning they can be more flexible in terms of shape to suit 
constrained sites.

Storage tanks will be considered and may be necessary in certain 
locations, but preference will be given to the green infrastructure 
solutions mentioned above where possible.

C.3.11  Oversized piping

Using larger than necessary pipework creates more room to 
store rainwater. Potentially more sustainable than storage 
tanks / geocellular storage if the pipes drain by gravity and do not 
require pumping. However, lacks the wider benefits of the green 
infrastructure based techniques and so will not be considered.

C.4  Summary of the proposed 
SuDS strategy
Rainwater harvesting will be considered for the larger commercial 
and educational buildings or as a "regional" solution for groups of 
residential plots. It is unlikely that this will be implemented until 
later phases once the impact of the infiltration solutions on the 
existing aquifer has been assessed.

Green or blue roofs will be considered for the larger commercial 
and educational buildings rather than the residential plots.

Bio-retention, raingardens and swales will all form part of the 
strategy and will be developed alongside the landscaping 
proposals.

It is proposed to provide permeable paving across the 
development for driveways, car parks and potentially minor 
access roads. The underlying ground conditions will allow for this 
to be used for disposal purposes.

The primary SuDS strategy will be to maximise the use of 
infiltration. Residential plots will drain to individual soakaways 
within the plot where possible and to soakaways located in 
adjacent communal areas where the chalk density requires. 
Commercial buildings and roads will be drained to infiltration 
basins via a mixture of piped and green infrastructure.

Attenuation tanks will be considered as a last resort but green 
infrastructure will be prioritised.

A schematic SuDS layout is contained in Appendix D for reference. 

C.5  Network Rail requirements
In addition to the above, Network Rail requirements must be 
adhered to in the locating of SuDS devices:

••	 All surface and foul water drainage from the development 
area is directed away from Network Rail’s retained land and 
structures into suitable drainage systems, the details of which 
are to be approved by Network Rail before construction starts 
on site. 

••	 Water must not be caused to pond on or near railway land 
either during or after any construction-related activity.

••	 The construction of soakaways for storm or surface water 
drainage should not take place within 20m of the Network 
Rail boundary.  Any new drains are to be constructed and 
maintained so as not to have any adverse effect upon the 
stability of any Network Rail equipment, structure, cutting or 
embankment.

••	 The construction of soakaways within any lease area is not 
permitted.

••	 The construction of surface water retention ponds/tanks, 
SuDS or flow control systems should not take place within 
20m of the Network Rail boundary where these systems are 
proposed to be below existing track level.  Full overland flow 
conditions should be submitted to Network Rail for approval 
prior to any works on site commencing.

Figure C.1  Summary of proposed SuDS devices

Element Management stage Water quantity Water quality Amenity & 
biodiversity

To be considered 
in scheme

Rainwater harvesting Prevention

Green / brown / blue roof Source control

Raingardens Source control

Bio-retention Source control

Permeable surfacing Source control

Swales Source control

Detention basin / ponds Source control

Discharge to tidal river / dock / canals Site control

Storage tanks / Geocellular storage Site control   

Oversized piping Site control

Design for exceedance Site control   
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Plot Predominant Chalk Density

Res01 Low to medium

Res02 Low to medium

Res03 Low to medium

Res04 Low to medium

Res05 Mixed

Res06 Mixed

Res07 Low to medium

Res08 Medium to high

Res09 Medium to high

Res10 No site investigation in plot

Res11 No site investigation in plot

Res12 Medium to high

Res13 Mixed

Res14 Medium to high

Res15 Medium to high

Res16 Low to medium

Emp01 Medium to high

Emp02 Medium to high

Emp03 Medium to high

LC01 Medium to high

LC02 Medium to high

LC03 Medium to high

LC04 Medium to high

LC05 Low to medium

LC06 Low to medium

Edu01 Medium to high

Edu02 Medium to high

Fle01 Medium to high

RES01

RES04

RES05 LC01

LC02

RES08

RES06

RES02

RES03

LC03 LC04
RES09

EDU01

RES10

RES07
RES11 EMP01

RES12

EDU02

RES14

RES13

EMP02

EMP03

RES15

FLE01

RES16

LC05

LC06

Figure C.2  Chalk density mapping

Medium to high density chalk

Low to medium density chalk
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Drainage Report

Optional berm

Pervious material

Forest fi lter
Swale

Maximum ponding

Grass fi lter strip

�� – ���mm drop to edge of hard surface

Stone drop cut off 

Sheet fl ow from hard surface
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 Drainage Report

Trenches /
Soakaways

Description
Trenches are excavations � – � m deep fi lled with stone 

aggregate to create temporary underground storage for 

infi ltration or fi ltration of stormwater runoff . Infi ltration 

trenches (IT) allow water to fi ltrate to the surrounding soil 

whereas fi ltration trenches (FT) are used to fi lter or convey 

stormwater to downstream disposal systems.

ADVANTAGES

•• Infi ltration can reduce runoff  rates and volumes from site

•• Infi ltration provides a signifi cant reduction in pollutants  

discharging to receiving bodies

•• Trenches can be incorporated into landscaping and fi t well 

beside roadways

DISADVANTAGES

•• High clogging potential without eff ective pre-treatment  

therefore not suitable for sites with fi ne particled soils in  

upstream catchments

•• Build-up of pollution or blockages are diffi  cult to see

•• High historic failure rate due to poor maintenance or   

wrong siting of trench

•• Limited to relatively small catchments

•• High replacement cost if blockage does occur

PERFORMANCE

Peak fl ow reduction Medium

Volume reduction Low (FT) High (IT)

Water quality treatment High

Amenity potential Low

Ecology potential Low

SITE SUITABILITY

Residential Yes

Commercial / industrial Yes

High density Yes

Retrofi t Yes

Contaminated site / sites above 

vulnerable 

groundwater

No (IT) Yes (FT)

COST IMPLICATION

Land-take Low

Capital cost Low (IT) Medium

(if liner required)

Maintenance burden Medium

MAINTENANCE

•• Regular inspection for signs of clogging

•• Removal of sediment from the pre-treatment system

•• Removal and cleaning or replacement of stone

Ground levelPerforated distribution pipe

Geotextile

Collection pipe
Filter media
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 Drainage Report

Swales

Description
Swales are linear vegetated drainage features in which 

surface water can be stored or conveyed. They can be 

designed to allow infi ltration and should promote low 

design velocities to permit suspended particles to settle and 

remove pollutants. Swales can be used as a replacement for 

conventional gullies and drainage pipes.

ADVANTAGES

•• Easy to incorporate into landscaping

•• Good removal of pollutants

•• Reduces runoff  rates and volumes

•• Low capital cost

•• Maintenance can be incorporated into the general   

landscape management 

•• Pollution and blockages are readily visible and 

easy to deal with

DISADVANTAGES

•• Not suitable for steep areas

•• Visually signifi cant

•• Not suitable for areas with roadside parking

•• Limits the opportunity to use trees for landscaping

•• Risk of blockage in connecting pipework

PERFORMANCE

Peak fl ow reduction Medium

Volume reduction Medium

Water quality treatment Good

Amenity potential Medium

Ecology potential Medium

SITE SUITABILITY

Residential Yes

Commercial / industrial Yes

High density Limited

Retrofi t Limited

Contaminated site / sites 

above vulnerable 

groundwater

Yes

COST IMPLICATION

Land-take High

Capital cost Low

Maintenance burden Medium

MAINTENANCE

••  Removal of litter and debris

•• Mowing and removal of cuttings

•• Clearing debris and sediment from inlets, culverts 

 and outlets

•• Repair of damaged or eroded areas

Maximum � in � side slopes

Infi ltration to permeable soils

Check dam

Maximum design water level

Flow

���mm Freeboard
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Bioretention

Description
Bioretention areas are shallow depressions which are 

underdrained and rely on engineered soils and enhanced 

vegetation and fi ltration to remove pollution and reduce 

the downstream runoff .

ADVANTAGES

•• Can be planned as landscaping features and fl exible 

layout to fi t in with overall landscaping scheme

•• Eff ective in removing pollutants

•• Can reduce rate and volume of runoff 

•• Well suited to installation in impermeable areas provided  

space is available

•• Good retrofi t capability

DISADVANTAGES

•• Requires landscaping and management

•• Prone to clogging if maintenance of the surrounding   

landscaping is poor

•• Not suitable for areas with steep gradients

PERFORMANCE

Peak fl ow reduction Medium

Volume reduction Medium

Water quality treatment Good

Amenity potential Good

Ecology potential Medium

SITE SUITABILITY

Residential Yes

Commercial / industrial Yes

High density No

Retrofi t Yes

Contaminated site / sites 

above vulnerable 

groundwater

Yes

COST IMPLICATION

Land-take High

Capital cost Low

Maintenance burden Medium

MAINTENANCE

•• Regular inspection and removal of litter and debris

•• Replacement of mulch layer

•• Management of vegetation

•• Soil spiking and scarifying

Perforated underdrain system

Mulch layer

Pea gravel

Sand layer

Planting soil

Geotextile fi lter fabric

Maximum water 

depth (��� mm)

Inspection point & overfl ow

�� – ���mm drop 
to edge of hard surface

Sheet fl ow from hard surface
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Pervious 
Pavements

Description
Pervious pavements provide a suitable pavement for traffi  c 

and / or pedestrians while allowing stormwater to infi ltrate 

through the surface into the underlying soil. The water can 

be temporarily stored before infi ltration to the ground or 

disposal to a drainage system

ADVANTAGES

•• Eff ective in removing pollutants

•• Signifi cant reduction in rate and volume of runoff 

•• Good retrofi t capability

•• Low maintenance and no additional land-take as 

there is dual use of space

•• Removes need for gullies and manholes

•• Eliminates surface ponding and icing

•• Lined systems can be used 

DISADVANTAGES

•• Can’t be used in areas where large sediment loads may  

be washed on to the surface

•• UK current practice is to use only in areas of low traffi  c  

volumes, low axle loads and low speed limits therefore  

limited range of sites

•• Risk of long-term clogging and weed growth if poorly   

maintained

Pervious pavement

Outlet pipe for partial 
or no infi ltration

Subgrade

Geotextile (if required)

Sand bedding

Sub-base
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Geocellular /
Modular 
Systems

Description
Modular plastic geocellular systems have a high void ratio 

that can be used to create an underground storage structure 

for attenuated fl ows

ADVANTAGES

•• Modular and fl exible (dual use) – robust, lightweight and  

easy to install

•• High void ratio giving large storage capacity

•• Can be installed in both traffi  cked and pedestrian areas  

and also beneath public open space

•• Long-term physical and chemical stability  

DISADVANTAGES

•• No water quality treatment – purely storage

PERFORMANCE

Peak fl ow reduction Good

Volume reduction (storage 

only)

Poor

Volume reduction (with 

infi ltration)

Good

Water quality treatment Poor

Amenity potential Poor

Ecology potential Poor

SITE SUITABILITY

Residential Yes

Commercial / industrial Yes

High density Yes

Retrofi t Yes

Contaminated site / sites 

above vulnerable 

groundwater

Yes

COST IMPLICATION

Land-take Low

Capital cost Low

Maintenance burden Low

MAINTENANCE

•• Regular inspection of silt traps, manholes 

 and pipework with removal of litter and 

 debris as necessary.

Infl ow

Ground level

High level overfl ow
(where infi ltration possible)

Low level out fl ow
(where no infi ltration possible)

Permeable geotextile
Infi ltration to permeable soils

Plastic 
geocellular boxes
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PERFORMANCE

Peak fl ow reduction Average

Volume reduction Good

Water quality treatment Good

Amenity potential Good

Ecology potential Good

SITE SUITABILITY

Residential Yes

Commercial / industrial Yes

High density No

Retrofi t No

Contaminated site / sites 

above vulnerable 

groundwater 

No

COST IMPLICATION

Land-take High

Capital cost Low

Maintenance burden Low

MAINTENANCE

•• Regular inspection for reductions in performance 

and removal of litter / debris

•• Inlet and outlet cleaning

•• Management of vegetation

•• Regular removal of sediment

Infi ltration 
Basins

Description
Infi ltration basins are vegetated depressions designed to 

store runoff  and infi ltrate it gradually to the ground.

ADVANTAGES

•• Reduces volume of runoff  from area

•• Eff ective in removing pollutants

•• Contributes to groundwater recharge

•• Simple and cost-eff ective to construct

•• Changes in performance are easy to observe

DISADVANTAGES

•• Potentially high failure rates due to improper siting, 

poor design and poor maintenance

•• Requires a large, fl at area

•• Not appropriate for draining hotspots

•• Comprehensive geotechnical investigation required 

to determine suitability for infi ltration

Design level

Outlet

Extreme fl ood level

Pre-treatment system

Infl ow

Outlet structure
& fl ow control
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