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1 Introduction 

1.1.1 Fairhurst have been appointed by Avanton to provide engineering services for the 
project known as Manor Road, Richmond. 

1.1.2 The proposed development site is approximately 1.65ha. 

1.1.3 The proposed development is located in Flood Zone 1, meaning there is a less than 1 
in 1000 year risk of flooding from rivers or seas. 

 

Figure 1 - Flood Risk Maps (Rivers & Seas) - Environment Agency 

1.1.4 Under current Environment Agency requirements, a site of this size and Flood Zone 
classification requires a Flood Risk Assessment to be completed. 

1.1.5 The site is located within the boundary of London Borough of Richmond upon 
Thames Local Planning Authority. 

1.1.6 This FRA has been compiled in accordance and guidance of the Richmond Strategic 
Flood Risk Assessment (SFRA), National Planning Policy Framework (NPPF) and 
other relevant guides and reports. 

1.1.7 Richmond Planning Guidance Chapter 6.2 includes a checklist of information 
required to accompany a planning application for Drainage and Flood Risk.  A copy 
of this table and where information can be found is included as an appendix to this 
report. 
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2 Planning policy 

2.1 National planning policy framework & planning practice guidance 

2.1.1 The National Planning Policy Framework (NPPF), published in 2012 and as revised 
in 2018 and the associated Planning Practice Guidance (PPG), published in 2014, 
identify flood risk as a specific material consideration in the planning process and in 
the allocation and release of sites for development or re-development. 

2.1.2 The NPPF & PPG replaced previous guidance and policy set out in PPS 25: 
Development and Flood Risk, however much of the technical criteria for Flood Risk 
Assessments remain largely unchanged. The NPPF seeks to strengthen the co-
ordination between land-use planning and development planning and the operational 
delivery of flood and coastal defence strategy. Through the NPPF, Local Planning 
Authorities will continue to use their existing powers to guide, regulate and control 
development in relation to flooding and flood risk. The NPPF places a presumption in 
favour of sustainable development whilst meeting the challenge of climate change, 
flooding and coastal change. In accordance with the PPG, inappropriate development 
in areas at risk of flooding should be avoided by directing development away from 
areas at highest risk through the application of the Exception and Sequential Tests.  

2.1.3 The Water Resources Act 1991 [Section 105] requires the Environment Agency to 
exercise general supervision over all flood defence matters, including flood plains 
and washlands which accommodate waters during periods of flood. In discharging 
their functions, the Environment Agency from time to time carries out surveys and 
flood studies, largely of ‘main rivers’ within its jurisdiction.  

2.1.4 Environment Agency flood maps indicating the extents of the modelled floodplain are 
provided to Local Planning Authorities, to enable them to make more informed 
decisions when considering proposed development in flood-susceptible areas.  If 
development is proposed in a flood-susceptible area, or in an area where there is a 
history of flooding, the Environment Agency, as a statutory consultee in the planning 
process, will generally recommend that the risk of flooding be formally assessed in 
accordance with the NPPF, and that a Flood Risk Assessment report is produced to 
support the Planning Application. The broader modelled flood extents are also 
indicated on the Environment Agency’s Flood Zone Maps, available through their 
website. 

2.2 Local planning policy 

2.2.1 As part of the new Richmond Local Development Plan adopted in July 2018, the 
council has developed policies to take forward the Core Strategy of the council 
including A Sustainable Future. 

2.2.2 Extracts from the LDP relevant to the proposed development and flood risk / water 
management are given below1; 

                                                

1
 Only relevant sections of the policy are included within this report.  For full policy and further information, 

refer directly to the original report.  
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Policy LP 17 – Green Roods and Walls:  

 

2.2.3 The policy notes that roof terraces are not classed as living roofs to fulfil this policy 
and states roofs should be minimum 70% soil / vegetation over a minimum 85mm 
substrate 

Policy LP 21 – Flood Risk:  
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Policy LP 22 – Sustainable Design and Construction:  

 

2.2.4 A number of water saving measures and equipment may be incorporated into 
developments to comply with the maximum water consumption levels set out in Part 
A, criterion 2 above: 

 There should be full use of water saving devices, water efficient fixtures and 
fittings. 

 Rainwater and grey water recycling (water butts or more complex collection 
and treatment systems) can significantly reduce water consumption, particular 
potable water. Grey water recycling will need to be energy efficient. 

 Landscaping and gardens should be designed to lower water demand. 

 Sustainable Drainage Systems (SuDS), including rainwater harvesting and 
storage from roofs and other surfaces can significantly reduce demand for 
water 
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Policy LP 23 – Water Resources and Infrastructure: 

 

 

2.3 Strategic flood risk assessment (SFRA) 

2.3.1 Local Planning Authorities are required to produce Local Development Frameworks, 
which are a portfolio of Local Development Documents (LDD) that collectively deliver 
the spatial planning strategy for the Authority area. The LDDs undergo a 
sustainability appraisal which assists Planning Authorities in ensuring their policies 
fulfil the principles of sustainability.  Strategic Flood Risk Assessments (SFRAs) are 
used as the evidence base for planning decisions and form a component of the 
sustainability appraisal process. Therefore, SFRAs should be used in the review or 
production of LDDs.  

2.3.2 To assist Local Planning Authorities in their strategic land-use planning, SFRAs 
should present sufficient information to enable Local Authorities to apply the 
Sequential Test to their proposed development sites: ‘Decision-makers should use 
the SFRA to inform their knowledge of flooding, refine the information on the Flood 
Map and determine the variations in flood risk from all sources of flooding across and 
from their area.  These should form the basis for preparing appropriate policies for 
flood risk management for these areas.’ 

2.3.3 A Strategic Flood Risk Assessment (SFRA) was carried out for London Borough of 
Richmond upon Thames Council in March 2016. 

2.4 Sequential test 

2.4.1 The Sequential Approach is detailed within the Planning Practice Guidance and aims 
to ensure preference is given to land within Flood Zone 1 prior to Zones 2 and 3. It 
also ensures that flood vulnerability of the Proposed Development is taken into 
consideration when locating development in Flood Zones 2 and 3. 

2.4.2 Where the Sequential Approach shows that it is not possible to locate development in 
zones of lower flood risk due to other wider sustainability issues; it may be possible to 
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justify, using the Exception test, that development is still feasible by the management 
of flood risk. 

2.5 CIRIA guidance 

2.5.1 CIRIA publication ‘C624 Development and Flood Risk – Guidance for the 
Construction Industry’, defines three levels of Flood Risk Assessment which can be 
undertaken: 

FRA 
Level 

Description / Scope 

Level 1 

Screening Study to identify whether there are any flooding or 
surface water management issues related to a development site 
that may warrant further consideration.  This should be based on 
readily available existing information, including the SFRA, 
Environment Agency Flood Map and Standing Advice. 

The Screening Study will ascertain whether a FRA is required. 

Level 2 

Scoping Study to be undertaken if the Level 1 FRA indicates that 
the site may lie within an area that is at risk of flooding or that the 
site may increase flood risk due to increased run-off.  This Study 
should confirm the sources of flooding which may affect the site and 
should include the following: 

an appraisal of the availability and adequacy of existing information; 

a qualitative appraisal of the flood risk posed to the site, and 
potential impact of the development on flood risk elsewhere; 

an appraisal of the scope of possible measures to reduce the flood 
risk to acceptable levels. 

The Scoping Study may identify that sufficient quantitative 
information is already available to complete a FRA appropriate to 
the scale and nature of the development. 

Level 3 

Detailed Study to be undertaken if the Level 2 FRA concludes that 
further quantitative analysis is required to assess flood risk issues 
related to the development site.  The Study should include: 

quantitative appraisal of the potential flood risk to the development; 

quantitative appraisal of the potential impact of development site on 
flood risk elsewhere; 

quantitative demonstration of the effectiveness of any proposed 
mitigation measures. 

2.5.2 This Flood Risk Assessment will follow the requirements of a Level 1 Scoping Study. 
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3 Development description & locations 

3.1 Existing surroundings description 

3.1.1 The Site is located at Former Homebase Manor Road, Richmond, TW9 1YB as 
shown in Figure 2.  The approximate coordinates at the centre of the site are 518901, 
175426. 

 

Figure 2 – Former Homebase, Manor Road, Richmond 

3.1.2 The site is roughly triangular in shape and bounded to the north and south by 
merging railway lines and Manor Road (B353) to the east.  In the north east corner of 
the site, Manor Road crosses the railway lines on an elevated roundabout. 

3.2 Description of Existing Site 

3.2.1 The total site area is 1.65ha which is almost entirely impermeable either (i) under 
buildings or (ii) paved parking, roads and other hardstanding areas. 

3.2.2 In the pre-redevelopment layout, the site is almost fully paved with several small 
areas of vegetation and trees throughout the site.  These can be seen on the 
Topographical Survey (Point2Surveys Ltd, Drawing No. LS2024/T/01-10 dated 
August 2018) included as an appendix to this report. 

Site Location 
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3.2.3 The Topographical Survey indicates the site to be approximately 7mAOD at the east 
of the site, sloping to approximately 6mAOD at the south west of the site.  The south 
west of the site is contained by a retaining wall with the railway alongside the site at 
approximately 7.3mAOD. 

 

Figure 3 – Satellite imagery of the site (via Google Maps 

3.3 Existing geology & groundwater protection 

3.3.1 At the time of writing, no intrusive geotechnical testing had been completed however 
a Preliminary Geotechnical Risk Assessment (PRA) has been completed using a site 
walkover and desk study review of nearby boreholes. 

3.3.2 Boreholes near the site identified made ground over sands and gravels underlain by 
clay.  Groundwater was also identified in these boreholes. 

3.3.3 Ground conditions can vary greatly over short distances and intrusive tests will be 
required to confirm the conditions of the site.  These have been commissioned and 
results are awaited. 

3.3.4 DEFRA (Department for Environment Food and Rural Affairs) publish groundwater 
and drinking water source protection zone maps online through Magic Map.  A 
search on the site location identifies no protection zones with the site, see figure 
below. 
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Figure 4 – Groundwater / drinking water source protection zones 

3.4 Sequential Test and Exception Test 

3.4.1 With reference to Table 2: ‘Flood Risk Vulnerability Classification’ in NPPF Planning 
Practice Guidance, residential development is considered as ‘more vulnerable’ and 
Commercial properties are classed as ‘Less Vulnerable’ in terms of planning issues.  

3.4.2 The Sequential Test should be applied to new developments located within a Flood 
Zone 2, 3 or functional floodplain in order to steer them to areas with a lower risk of 
flooding. As the proposed development site is located in a Flood Zone 1 (Low 
Probability of flooding) the Sequential Test is not required. 
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4 Definition of flood hazard 

4.1 Flooding from Rivers 

4.1.1 River flooding that occurs when a watercourse cannot cope with the water draining 
into it from the surrounding land. This can happen, for example, when heavy rain falls 
on an already waterlogged catchment. 

4.1.2 The site is located south of a bend in the River Thames, with the closest point being 
approximately 1.6km to the east. Environment Agency mapping shows that neither it 
nor other watercourses pose any significant flood risk to the site. 

4.2 Flooding from Sewers (Surface Water Flooding) 

4.2.1 Sewer flooding that occurs when sewers are overwhelmed by heavy rainfall or when 
they become blocked. The likelihood of flooding depends on the capacity of the local 
sewerage system and the type of sewer (combined or separate) in the local area. 
Land and property can be flooded with water contaminated with raw sewage as a 
result. Rivers can also become polluted by sewer overflows.  It is difficult to predict 
and pinpoint; much more so than river or coastal flooding. 

4.2.2 The EA Surface Water flood maps identify the potential depths, velocities and hazard 
rating of surface water flooding during a 30, 100 & 1000 year probability storm 
events.  

 

Figure 5 – Flood Risk Maps (Surface Water) - Environment Agency 
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4.3 Flooding from Groundwater 

4.3.1 Flooding from groundwater is defined by BGS as: 

“the emergence of groundwater at the ground surface away from perennial river 
valleys or the rising of groundwater into man-made ground under conditions where 
the 'normal' range of groundwater levels and groundwater flows is exceeded.” 

4.3.2 Groundwater modelling is required on site to ascertain the risk of flooding from 
groundwater. 

4.4 Flooding from Artificial Sources   

4.4.1 Flooding from artificial sources can be defined as a failure of man-made 
infrastructure or human intervention that causes flooding. Consideration should be 
given to features such as reservoirs, canals and lakes where water is retained above 
natural ground level.  
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5 Probability of flooding 

5.1 Probability of Flooding from Rivers 

5.1.1 In accordance with the Environment Agency’s indicative flood map, the site is located 
in Flood Zone 1, which has less than 0.1% annual probability of fluvial flooding 
(equivalent of 1 in 1000 year return period).  

5.1.2 The site is outside of the influence of the Thames Flood defences which are designed 
to protect against a greater than 1 in 1000 year return period. Therefore there is 
negligible risk that flooding may occur during extreme future flood events in a breach 
scenario.  

5.2 Probability of Flooding from Sewers / Surface Water 

5.2.1 The Environment Agency produces flood risk maps to show the risk of flooding from 
surface water / sewers (Figure 5 above).  These show the site to be at risk of flooding 
from surface water. 

5.2.2 It should be noted that the EA maps are caveated with the guidance note 

due to the difficulty in surface water flooding prediction, maps report property 
information for the highest risk within 20m of the site 

5.2.3 More accurate information relating to the specific flooding of individual properties by 
surface water due to sewer surcharge is held by Thames Water. 

5.2.4 A search request for this site returned no evidence of surface water flooding of the 
site due to surcharging events on record.  A copy of this search result is contained 
within the appendices. 

5.2.5 Based on this more accurate flooding information, the site is assessed as not at risk 
of surface water flooding from surcharging sewers. 

5.2.6 Properties are at risk of foul water flooding in areas of combined foul and surface 
water.  The local area is served by separate foul and surface water sewers.  The site 
is therefore deemed not to be at risk of flooding of foul water. 

5.3 Probability of Flooding from Groundwater 

5.3.1 Two BGS borehole records situated in the vicinity of the site (see Figure 6 below) 
recorded groundwater levels at 3m below ground level (TQ17NE436) and 1.5m 
below ground level (TQ17NE62). This indicates that the site could be at risk of 
flooding from groundwater. Groundwater monitoring should be undertaken to confirm 
groundwater levels on the site in order to more fully assess the risk. 
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Figure 6 – BGS Borehole locations - BGS 

 

5.4 Probability of Flooding from Artificial sources 

5.4.1 The EA maps (7) show a low / no probability of flooding occurring from artificial 
sources. 

1.1.3 Site Location 
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Figure 7 - Flood Risk Maps (Artificial Sources) - Environment Agency 

6 Development proposal 

6.1.1 The proposed development plans are included as an appendix to this report. 

6.1.2 The development proposals include 5No. blocks of mixed commercial and residential 
units. 

6.1.3 The development includes approximately 1,955m2 of basement areas for refuse and 
cycle parking. 

6.1.4 The proposed external layout includes small islands of soft landscaping and trees of 
a similar total size to the landscaped islands in the pre-development state. 

7 Flood risk mitigation measures 

7.1 Groundwater flooding 

7.1.1 The proposal to drain the site via infiltration devices as per the predevelopment 
condition will provide a betterment on the exiting situation as 0.65ha of the site will be 
blue roof where water will be stored and the run-off limited to 1 l/s per building 
meaning that the development will not increase the risk of groundwater flooding. 

7.1.2 To mitigate against potential groundwater flooding an exceedance route has been 
identified which routes water away from the buildings and road and into low spots 
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around the edge of the site, leaving a safe route of exit for residents. Please refer to 
Fairhurst drawing 126782-C-4000 which is included as an appendix to this report.  

7.2 Surface water flooding 

7.2.1 As discussed in previous sections, it is policy in Richmond for developments to, 
where possible, reduce the flood risk to the local area and reduce peak runoff rates to 
greenfield rates (where feasible) using Sustainable Drainage Measures (SuDS). 

7.2.2 The proposed development site is currently brownfield land.  A utility and drainage 
survey identified a series of ring soakaways in the existing site car park which it is 
believed all the surface water in the site discharges through.  No surface water 
connection to the Thame Water sewer was identified during any of the site 
investigations completed to date. 

7.2.3 The site is split into (i) buildings with roofscapes (approx. 0.65ha) and (ii) ground level 
landscaping (approx. 1.0ha). 

7.2.4 In line with LBRuT policy, green roofs should be incorporated at roof level.  Due to 
the build-up of the soil, this reduces runoff leaving the roof.  Smart controls and 
additional storage can be provided at roof level to limit the roof run-off. 

7.2.5 The proposed development includes large areas of hardstanding (approx. 0.63ha).  
Where possible, these should be constructed of a porous material and with a 
permeable lined porous subbase.  This will allow rainfall to infiltrate to the natural 
environment. 

7.2.6 As the site currently drains via infiltration, it is assumed the local geology is suitable 
for infiltration drainage.  Infiltration tests in accordance with BRE365 have been 
commissioned and the results are awaited to confirm this and the infiltration rate for 
design. 

7.3 Climate change 

7.3.1 An allowance within the drainage network should be made to accommodate climate 
change. 

7.3.2 The Environment Agency (EA) publishes tables of anticipated climate change based 
on river basin districts for different design life lengths. 
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Figure 8 - Peak river flow allowances by river basin district (use 1961 to 1990 baseline), source: 
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances, Aug 2018 

7.3.3 The proposed development lies within the Thames district and the upper end 
allowance for the 2050’s should be applied. 

7.3.4 Based on the table above and current guidance, this advises an allowance of 35%. 

7.4 Basements 

7.4.1 In line with LRBuT policy, drainage should be provided (if required) to allow free 
movement of groundwater around any proposed basement structure. 

8 Surface Water Drainage 

8.1 Existing private drainage 

8.1.1 The existing site contains surface and foul water drainage serving the existing retail 
store (to be demolished as part of the proposed works. 

8.1.2 A topographical and drainage survey (see appendices) shows the drainage network 
including conveyance features and soakaways.  Due to the scale of the proposed 
development, it is not anticipated that any of the existing drainage within the site will 
be suitable for reuse.  This includes the existing soakaways that cannot remain in 
their current location within the proposed development. 

8.2 Existing surface water runoff 

8.2.1 The current site is brownfield land with negligible soft landscaping. 

8.2.2 The existing surface water runoff rates have been calculated using the Wallingford 
Procedure for various return periods.  The results are summarised in the table below 
and the full calculations are included as an appendix to this report.  For comparison, 
the site greenfield equivalent rates are also given. 

Return 
Period 

Greenfield Rates 
Brownfield 
Rates 

Runoff / 
ha 

(l/s) 

Runoff 
(site) (l/s) 

Runoff 
(site) 

(l/s) 

1yr 4.1 6.7 252.5 

30yr 11.0 18.2 594.7 

100yr 15.3 25.2 753.6 

8.3 Proposed surface water runoff 

8.3.1 It is proposed to drain the site using infiltration devices on the site, as per the 
predevelopment condition, subject to confirmation of suitable infiltration rates. 
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Greenfield Runoff 

8.3.2 Pending the infiltration results, the site has also been assessed to consider the 
possibility of a connection to the public sewer network for the case of unfavourable 
infiltration results being reported. 

8.3.3 The site has been assessed using Quick Storage Estimates in MicroDrainage 
software to estimate the required volumes to attenuate the site to existing greenfield 
runoff rates for various storm return periods.  

8.3.4 Further to the Quick Storage Estimates, a Source Control calculation has been 
carried out for each of the proposed tanks. The MicroDrainage Source Control 
calculations are included as an appendix to this report. 

8.3.5 The estimated volume for the 100yr + 35% climate change storm is shown in the 
table below as the maximum attenuation that would be required to match greenfield 
runoff.  The MicroDrainage calculations are included as an appendix to this report. 

Return Period 
Flow Limit 

(l/s) 
Volume (m3) 

100yr + 35% 
Climate Change 

25.2 962 

8.3.6 It is anticipated that this would be attenuated using a combination of above ground 
blue / green roofs and below ground tanks.  Complex flow controls would be used to 
flow match different storm return periods. 

8.4 Sustainable Drainage Systems (SuDS) 

8.4.1 Sustainable Drainage Systems (SuDS) aim to reduce runoff rates by mimicking the 
natural environment and discharge routes. 

8.4.2 The SuDS Manual (CIRIA C753) provides guidance on the different types of SuDS 
components and how they can be used. 

8.4.3 The table below summarises the SuDS components as listed in the SuDS manual 
and indicates their suitability for use on the proposed development.  

SuDS 
Feature 

Description 
 

Suitability / comment 

Rainwater 
harvesting 

Rainwater harvesting is the collection, 
storage, treatment (where necessary) 
of rainwater runoff from roofs and other 
impermeable areas for reuse within the 
site.  In addition to reducing volume 
runoff from the site, they can reduce the 
water demand of the site delivering 
climate resilience and sustainability 
benefits 

 This is suitable for irrigation and 
external uses within the site, subject 
to requirements of the landscape 
architect.  Building constraints do 
not allow for dual potable and non-
potable water supply pipes to units 
within the buildings. 

Suitable treatment should be used 
in accordance with specialist 
guidance. 

Green roofs 
Green roofs are areas of living 
vegetation included on the roofscape of 
buildings.  They can be either extensive 

 This is suitable for use in the 
development.  Extensive sedum 
roofs are suitable for non-



 

18 

SuDS 
Feature 

Description 
 

Suitability / comment 

or intensive and accessible or non-
accessible.  The plant and soil reduces 
the rate of discharge extending the time 
between rainwater falling on the roof 
and reaching the rainwater outlet / 
drain.  They also provide ecological and 
visual benefits. 

accessible roof areas.  Intensive 
landscaped roofs are suitable for 
amenity areas on podiums / select 
roofs. 

Infiltration 
systems 

Infiltration systems hold water and allow 
it to percolate back into the ground as it 
would naturally in permeable areas.  
These can either be traditional shallow 
soakaways or deep bore soakaways.  
Their suitability depends on the soil 
permeability.  Due to the effect of water 
on structural stability, these need to be 
sited sufficient distances from buildings 
/ foundations.  These can reduce 
volume runoff from sites and contribute 
to recharging groundwater 

  

This is proposed for the site 
pending results of infiltration tests. 

Proprietary 
treatment 
systems 

Proprietary treatment systems are 
manufactured products to remove 
specified pollutants from runoff.  These 
can reduce downstream maintenance 
requirements and provide additional 
benefit, if required, by receiving 
watercourses / discharge locations. 

 Catchpits will be included to reduce 
silt build up within pipes and 
drainage components. 

There is no special protection to the 
discharge destination and therefore 
additional treatment (on discharge) 
is not required. 

Filter strips 

Filter strips are uniformly graded gently 
sloping strips of grass or vegetation to 
treat runoff by slowing down flows, 
promoting sedimentation and 
infiltration. 

 
These are suited for large open 
spaces and therefore not suitable 
for use on the proposed 
development. 

Filter drains 

Filter drains are shallow trenches filled 
with gravel to attenuate, treat and 
convey surface water runoff.  They can 
convey / attenuate only or, depending 
on site conditions, allow infiltration 
direct to the ground. 

 

The proposed landscaping plan 
does not include areas of gravel 
paths / surfacing. 

Swales 

Swales are shallow flat bottomed 
channels to convey, infiltrate (where 
possible) and treat surface water runoff.  
They can enhance site design and 
provide biodiversity enhancements.  
They are often used to drain roads, 
paths or car parks.  Swales can replace 
traditional pipes as a means to convey 
flows and used as part of a SuDS train 
of elements. 

 

Swales are most suitable along 
roads with large verges or car parks 
surrounded with vegetation. 

They are not suitable for use on the 
proposed development. 

Bioretention 
systems  

Bioretention systems including rain 
gardens are shallow landscaped 
depressions to treat and store runoff 

 
These require areas of open space 
suitable for frequent flooding / 
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SuDS 
Feature 

Description 
 

Suitability / comment 

using engineered soils and vegetation.  
They provide amenity and visual benefit 
alongside additional climate benefits.  
They are usually used for containing / 
managing frequent storm events. 

surface water storage. 

These are not suitable for use with 
the intensity of the proposed 
development. 

Trees 

Trees help protect the environment in a 
number of ways including reducing 
runoff rates through interception of rain 
water in their canopies, and promoting 
infiltration in permeable / soft 
landscaping as well as the visual 
benefit they provide to the area. 

 

Trees are proposed to be included 
within soft landscaped areas of the 
development. 

Pervious 
pavements 

Pervious pavements provide pavement 
surfaces suitable for pedestrian / 
trafficked applications whilst allowing 
runoff to permeate through their 
structure.  This provides filtration 
benefit to treat runoff.  Pervious 
pavements can be used to collect, treat 
and convey flow only, or if site condition 
permit, allow infiltration to the ground 
direct from their base. 

 These may be suitable within the 
development subject to detailed 
design.  Site conditions are not 
suitable for full infiltration however 
these can facilitate partial 
infiltration.  Additional benefits to 
the development of pervious 
pavements will be to convey flows – 
reduce the number of drains and 
pipes required, and attenuation - 
reducing the size of underground 
storage tanks required. 

Attenuation 
storage 
tanks 

Attenuation storage tanks temporarily 
hold back water for gradual release or 
reuse at a controlled rate to reduce the 
peak runoff rate.  These can be in the 
form of above ground tanks (blueroofs), 
below ground geocellular / concrete 
tanks or oversized pipes. 

 The sedum greenroofs / landscaped 
greenroofs are proposed to include 
podium storage crates to attenuate 
water at roof level. 

Below ground tanks for storage / 
infiltration is proposed to increase 
available storage as required and 
discharge surface water. 

 

Detention 
basins 

Detention basins are landscaped 
depressions which are normally dry 
except for during and immediately after 
storm events.  These attenuate flows 
through controls on the outfalls to store 
rainwater upstream in networks 
providing treatment and amenity 
benefits.  With careful design, these 
can be used for leisure / amenity uses 
during normal / dry periods. 

 

These are suitable for large open 
spaces. 

These are not suitable for use with 
the intensity of the proposed 
development. 

Ponds & 
wetlands 

These are similar to detention basins, 
however they are designed to have a 
permanent level of water within them to 
provide biodiversity and amenity 
benefits. 

 
These are suitable for large open 
spaces.  These are not suitable for 
use with the intensity of the 
proposed development. 

Red – Not suitable; Orange – May be suitable; Green - Suitable 
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8.5 Drainage hierarchy 

8.5.1 In accordance with the Flood Risk and Sustainable Drainage policy LP 21, the 
development should follow the drainage hierarchy. 

8.5.2 The table below summarises the hierarchy and how the proposed drainage strategy 
complies with the drainage hierarchy. 

Stage  Suitability / comment 

Store rainwater for later 
use 

 This may be suitable for some attenuated water subject to 
landscape architect requirements.  This is not considered to be 
a viable solution for the main discharge due to the volumes of 
water required for irrigation. 

Use infiltration techniques 
such as porous surfaces 

 
This is proposed for the site pending infiltration test results. 

Attenuate rain water in 
ponds or open surface 
features 

 
The intensity of the proposed development is not suitable for 
open water features 

Attenuate rainwater by 
storage in sealed features 
or tanks 

 
Attenuation (above and below ground) is proposed on the 
development. 

Discharge direct to a 
water course 

 There are no water courses within the development that can be 
used for discharge. 

Discharge to a surface 
water sewer 

 This may be required subject to infiltration test results.  A hybrid 
solution with infiltration tanks and an overflow connection to the 
sewer may be required depending on the infiltration rates at the 
site. 

Discharge to a combined 
sewer 

 
Not required 

Discharge to a foul water 
sewer 

 
Not required. 

Red – Not suitable; Orange – possible discharge location; Green – Discharge location 

8.6 Proposed drainage layout 

8.6.1 The proposed drainage strategy has been developed in accordance with the relevant 
policy and guidelines as set out in the Flood Risk Assessment. 

8.6.2 The proposed drainage strategy is shown on Fairhurst drawing 126782-C-4000 and 
is included as an appendix to this report. 

8.6.3 A pre-planning application may be required to Thames Water to confirm capacity in 
the network if a new connection is required.  This will be completed (if required) 
following the receipt of infiltration test results 

8.6.4 The drainage strategy includes blue / green roofs to attenuate roof drainage at 
source.  Low flow orifices are available which can restrict roof run off to low flow 
rates.  Using these will minimise the volume of below ground attenuation required. 

8.6.5 Below ground infiltration and attenuation tanks are proposed to attenuate and 
discharge surface water. 
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Infiltration 

8.6.6 The Geotechnical Preliminary Risk Assessment (included in appendix) states; 

Soakaways may be feasible within the granular Kempton Park Gravel Formation; 
however, given the potential for contamination identified, further risk assessments 

may be required to ensure that these do not result in increased mobilisation of 
potential contamination. Furthermore, BGS borehole logs have identified a 

groundwater table from c.1.5m bgl and the shallow depth to groundwater may 
preclude the use of soakaway drainage.(Report Fairhurst 126782-R1) 

8.6.7 This was written prior to the receipt of the survey showing the current site draining to 
soakaways. 

8.6.8 Based on the current site drainage regime and the geotechnical conclusions, it is 
determined the site may be suitable for infiltration drainage.  Pending the result of the 
site specific testing, infiltration rates have been assumed based on conservative 
estimates for the anticipated soil conditions. 

Soil condition 
Typical Infiltration Rate 

Range (m/hr) 

Gravel 0.1 - 1 

Sands 0.1 – 100 

8.6.9 For the preliminary drainage strategy, a conservative rate of 0.5m/hr has been used.   

8.6.10 A simple drainage network has been modelled in MicroDrainage simulating blue / 
green roofs restricted to a cumulative total of 5.0l/s (0.65ha) and 0.53ha of hard 
landscaping area direct to the infiltration tank. 

8.6.11 The site is bounded by Network Rail land who typically require any infiltration devices 
to be minimum of 10m from their land boundary.  Based on this and the site layout, 
there is nominally 315m2 of space available for infiltration. 

8.6.12 The tank size should be confirmed following the results of the infiltration tests. 

8.6.13 As part of the infiltration tests, groundwater monitoring should also be completed to 
confirm there is a minimum of 1.0m below the base of the infiltration device and the 
maximum groundwater level. 

Connection to the Public Water Sewer / Overflow 

8.6.14 If the infiltration results prove unsuitable for infiltration discharge, a new connection 
may be required to the Thames Water sewer. 

8.6.15 Dependant on the infiltration rates, this may be for all discharge (limited to greenfield 
rate) or partial discharge as an overflow. 

The table below shows the volume of attenuation required on site if the site is to 
solely discharge to Thames Water sewers at greenfield rates. 

Return Period 
Flow Limit 

(l/s) 
Volume 
(m3) 

100yr + 35% Climate Change 25.2 962 
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8.6.16 A preplanning application has been submitted to Thames Water to confirm capacity 
in the network should this be required.  Thames Water have advised that as the site 
currently drains via infiltration, they will not fully assess the site for a sewer 
connection prior to completion of infiltration tests. 

8.6.17 Thames Water have indicated if infiltration drainage is not possible, they may 
consider a new connection restricted to the lower of greenfield runoff rate and 5l/s 
subject to Lead Local Flood Authority agreement. 

8.6.18 A copy of Thames Water’s response to the preplanning enquiry is included in the 
appendix to this report. 

8.7 Drainage Form 

8.7.1 London Borough of Richmond upon Thames has developed a drainage assessment 
form for developers to complete. 

8.7.2 A completed copy of this form is included in Appendix A.8 

9 Foul Water Drainage 

9.1 Existing drainage 

9.1.1 The existing site is served by a network of private drains and connects to the Thames 
Water foul sewer as shown on the surveys in the south east corner of the site. 

9.2 Proposed drainage 

9.2.1 Due to the extents and type of the proposed development, the existing drainage 
network within the site will not be suitable for reuse due to the layout of the pipes / 
proposed buildings. 

9.2.2 It is proposed to maintain the existing connection between the final private manhole 
and the Thames Water sewer and connect the proposed site via this existing 
connection. 

9.2.3 Due to the scale of the development, there will be an increase in peak foul flow from 
the site.  A preplanning application has been submitted to Thames Water to confirm 
capacity in the network.  Thames Water have confirmed there is currently capacity in 
the network for the proposed foul water requirements. 

9.2.4 A copy of the Thames Water’s response is included in the appendices of this report. 

10 Drainage maintenance 

10.1.1 As with all engineering systems, SuDS networks require a maintenance regime to be 
established and followed to ensure it acts as designed. 

10.1.2 The SuDS Manual, CIRIA C753 provides guidance on the general maintenance 
requirements for different SuDS elements. 

10.1.3 Typical drainage maintenance schedules are included as an appendix to this report.  
These should be updated as required during detailed design to reflect the 
constructed drainage system’s requirements. 
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11 Conclusions 

11.1.1 The proposed development is 1.65ha in Flood Zone 1. 

11.1.2 The existing site drains to soakaways and does not connect to the surface water 
sewers. 

11.1.3 A surface water drainage strategy using blue / green roofs and attenuation / 
infiltration tanks is proposed to manage surface water on the site including an 
allowance for climate change. 

11.1.4 A detailed drainage design based on the strategy and comments in this report should 
be developed.  By implementing these measures, surface water will be managed on 
site and not increase downstream flood risk. 

11.1.5 By implementing these measures, surface water flood risk has been managed and 
the site is deemed to be not at risk of surface water flooding. 

11.1.6 Flood routing and indicative areas of flooding have been identified along the western 
and southern boundary of the site which leave a safe route of exit for residents onto 
the road along the eastern boundary of the site should groundwater flooding occur. 

11.1.7 A connection to Thames Water sewers may be required for surface water if 
unsuitable infiltration results are recorded on the site. 

11.1.8 A foul water drainage strategy will be developed using the existing connection from 
the site to the public sewer network. 
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 Surveys A.1

- Topographical survey 

- Utility Survey 

- Drainage CCTV Survey 
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 Geotechnical Reports A.2

- Geo-Environmental and Geotechnical Preliminary Risk Assessment, Ref 

126782-R1 
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 Thames Water Correspondence A.3

- Sewer asset records 

- Surface water flooding property history 

- Preplanning enquiry (foul water) 
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 Development Proposal Plans A.4
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 Surface Water Calculations A.5

- Greenfield runoff rates 

- Predevelopment brownfield runoff rates 

- MicroDrainage quick storage estimates (greenfield attenuation) 

- MicroDrainage infiltration simulation results 
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 Surface Water Drainage Strategy A.6

- Fairhurst drawing 126782-C-4000 
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 Typical Drainage Maintenance Schedules A.7
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 Local Authority Drainage Assessment Form A.8
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 Local Authority Planning Checklist A.9

Requirement 
Comment / Evidence 
location 

A diagram of the proposed scheme showing the outline design 
of SuDS for the site. This should show where areas drain to, the 
flow routes for water through the system, where water will be 
stored and the volume of storage provided for the design rainfall 
event, the location, capacity and details of flow controls and the 
discharge point. Exceedance routes should also be indicated or 
explained.  

Fairhurst Drawing 
136782-C-4000 

Description of likely geology below the site 

Geo-Environmental and 
Geotechnical Preliminary 
Risk Assessment, Report 
Fairhurst 126782-R1 

Description of existing topography of the site and natural or 
existing surface water drainage flows and how these have been 
allowed for in the design; 

Statements in FRA 

The proposed destination for the surface water 
Statements in FRA & 
drainage strategy 

If discharging surface water to a public sewer, developers will 
be required to provide evidence with the application that 
capacity exists in the public sewerage network to serve their 
development in the form of written confirmation. 

If discharging to infiltration then the developer will need to 
provide evidence that the site is suitable. This will require a site 
investigation including infiltration tests (see the ‘SuDS Manual’); 

Infiltration tests 
commissioned, awaiting 
results. 

Landscaping plans for any open surface features showing how 
they are integrated into the overall landscape design for the 
development; 

n/a 

Health and safety checklist for the scheme 
To be completed during 
detailed design 

Demonstrate how interception losses are provided through the 
provision of SuDS techniques, which absorb water or allow 
small volumes to soak into the ground. This means that there 
should be no runoff for the majority of rainfall events up to 5mm 
depth (i.e. around 50% of all rainfall events). This is achieved by 
using systems that allow water to soak into the ground, soil or 
stone layers and allowing for evapotranspiration. Interception 
losses occur in the top parts of the system or only require low 
infiltration rates in the soil below, and therefore can be provided 
even if the ground is not suitable for full infiltration. This is only a 
small volume of water so is achievable on most if not all sites in 
Richmond. 

 

n/a 

Site to discharge via 
infiltration 

Supporting calculations to demonstrate the system has 
sufficient capacity.  

Pipe capacity to be 
confirmed at detailed 
design.   Quick storage 
estimates (see FRA) 
show preliminary 
attenuation volumes. 
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Supporting justification for the treatment provision within the 
system (see the ‘SuDS Manual’); 

n/a 

Explanation of the amenity and biodiversity provision within the 
system and the basis for the design of these aspects. Whilst 
these are one of the benefits of SuDS, they may not be 
provided on all smaller developments (especially single 
houses). However, providing these aspects can create much 
more pleasant places to live. 

Refer to landscape 
architect plans 

Explanation of the maintenance requirements for the system 
(what to do and the frequency) along with an indication of how 
lack of maintenance affects the performance of the system 
(hydraulic and water quality). Indication of the likely annual cost 
of maintenance. 

See FRA /  drainage 
strategy 

Drainage Assessment Checklist 
See FRA /  drainage 
strategy 
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