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WHITE YOUNG GREEN 

FOREWORD 
 

a) Planning Submission 

1.  This Report is one of a series of documents that has been prepared on behalf of National Grid 
Property Limited (NGPL), to support an outline planning application with details of all 
proposed accesses submitted in full for the comprehensive redevelopment of 44.7 hectares of 
land known as the Southall Gas Works site (‘the Application Site’).  This Report should be 
read in conjunction with the drawings and other documents submitted as part of this 
application, as follows: 

 
 Environmental Statement, including a Non-Technical Summary  
 Design and Access Statement (including Landscape and Accessibility Strategy) 
 Development Specification 
 Planning Statement 
 Transport Assessment 
 Framework Travel Plan 
 Retail Assessment  
 Sustainability Strategy  
 Energy Strategy including Renewables 
 Regeneration Strategy  
 Housing Strategy  
 Health Impact Assessment 
 Remediation Strategy 
 PADHI Report 
 General Management Strategy 
 Statement of Community Involvement 

 
b) Local Planning Authority 

2.  The application is submitted to both the London Borough of Ealing (LBE) and the London 
Borough of Hillingdon (LBH) as the Application Site straddles the borough boundaries.   

 
 c) Application Proposals 
 
3. The proposals are for a high quality residential-led mixed use development comprising the 

following:  
 

An outline application for the demolition of the following properties: 16-32 (even) The 
Crescent; 1-11 (odd) Randolph Road; 137-143 (odd), 249 and 283 Beaconsfield Road; 30 
The Grange; the remediation of the land and the redevelopment of the site to deliver a mixed 
use development for up to: 320,000sqm of residential, up to 14,200sqm for non-food retail, up 
to 5,850sqm of food retail, up to 1,750sqm of Class A3-A5 uses, up to 9,650sqm of hotel, up 
to 3,000 sqm of conference and banqueting, up to 4,700sqm of leisure forming a cinema, up 
to 2,550sqm of health care facilities, up to 3,450sqm of education facilities, up to 3,500sqm of 
office/studio units, up to 390sqm of sports pavilion, up to 600sqm of energy centre, up to 
24,450sqm of multi-storey car park and associated car and cycle parking, landscaping, public 
realm, open space and children’s playspace; and details are submitted for full approval 
(layout, scale, appearance and landscaping) of the following accesses: 

 
 Pump Lane Link Road – New access road from the Hayes bypass to the Application Site 

for vehicle, cycle and pedestrian access, including drainage and a flood relief pond.  
 Eastern Access – New access road from Southall centre to the site, including land 

currently occupied by properties on The Crescent.  
 Minet Country Park Footbridge – Central pedestrian and cycle access to the Minet 

Country Park, bridging over the Canal and Yeading Brook.  
 Springfield Road Footbridge – Northern pedestrian and cycle access to Minet County 

Park and Springfield Road.  
 Widening of South Road across the railway line - Widening of south road over the railway 

line for the creation of a bus lane. 
 Accesses (3no.) onto Beaconsfield Road.  
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4. The development shall be carried out in accordance with the Development Specification and 
the Parameter Plans appended to that document.  An illustrative Masterplan (Drawing Ref. 
0317_P1017Rev 00) has been devised to demonstrate how the application proposals could 
be delivered.  Further details of the Application Site and proposed development are set out in 
the Design and Access Statement accompanying the outline planning application. 

  
 d) Application Site 
 
5.  The Application Site lies to the north of the Wales and Great Western Mainline Railway (with 

commercial uses beyond), to the south east of the Grand Union Canal (with Minet Country 
Park beyond) and to the south of residential developments in Southall, extending off 
Beaconsfield Road.  A Grade II Iisted water tower is now in residential use, located adjacent 
to the south eastern corner of the Application Site.  A retained operational gas works 
compound is located approximately mid-way along the southern boundary of the site. This 
comprises one working gasholders that creates the principal landmark within the Application 
Site.  Please refer to the Design and Access Statement for further details 
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1.0 INTRODUCTION 
  
 a) Preamble  
 
1.1 National Grid Property is proposing to redevelop the former Gas Works Site at Southall, which 

lies adjacent to the Yeading Brook.  The approximate grid reference for the centre of the site 
is 512570, 179880. 

 
1.2 This report addresses three matters relating to flood risk: hydrological and hydraulic 

implications of the proposed accesses across the Yeading Brook; hydrological and hydraulic 
implications of the Eastern Access; and matters relating to surface water drainage.   

 
1.3 The proposed Pump Lane Link Road, Springfield Road Bridge and Minet Country Park 

Foot/Cycle Bridge are to be constructed across the Yeading Brook.   
 
1.4 By way of background, a Flood Risk Assessment submitted in 2002 by National Grid 

considered an alternative alignment for the Pump Lane Link Road.  Planning permission was 
granted for this link road route in the western corner of the former Gas Works site.  However, 
this was subject to certain reserved matters, which had been addressed in a separate 
Environmental Statement (Pump Lane Link Road Reserved Matters Application 
Environmental Statement, May 2005).  A further FRA (dated July 2006) addressed the Pump 
Lane Link Road alignment, a vehicular link road to Springfield Road and a foot/cycle bridge 
(Minet Foot/Cycle Bridge).  Each of these were proposed to cross the Yeading Brook as part 
of the redevelopment proposals.  These FRAs were subject to detailed consultation with the 
Environment Agency. 

 
1.5 The Environment Agency advised in their letter, dated 14 November 2006, that they would not 

object to applications for the crossings on flood risk grounds if they complied with the 
recommendation of the FRA (reference Appendix FRA 2).  Objections to the principle of Minet 
Foot/Cycle Bridge and Springfield Road Link Road, however, were maintained on the basis 
that the Environment Agency considered that the Pump Lane Link Road provided adequate 
access from the site to the Minet County Park and wished to avoid multi-river crossings.   

 
1.6 The Environment Agency provided an updated hydrological model of the River Crane 

catchment, but advised that the physical data for the study area section of the model had not 
changed since the 2002 FRA report. 

  
1.7 This Environment Agency model data was used as a base for a new model to assess the 

effect of the proposed structures.  The new model also incorporated additional topographic 
data available for the site.  The results of the model runs were extracted from the July 2006 
report for use within the Version 2 assessment, issued March 2008.  Local hydraulic 
modelling using the HECRAS programme was used to assess the effects of revised 
arrangements of the watercourse. 

 
1.8 The Environment Agency has since advised that new mapping and modelling has been 

carried out for the River Crane.  These latest flow and level details have been obtained and 
are used within this report.  

 
1.9 Associated, but integral issues such as ecology, landscaping and ground conditions, have 

been considered holistically and are reported within complementary documents submitted in 
support of the planning application.  

 
b) Brief 

 
1.10 This FRA is prepared in accordance with the requirements of Planning Policy Statement 

(PPS) 25, ‘Development and Flood Risk’ published by the Department of Communities and 
Local Government.  PPS 25 sets out the framework for planning decisions made by the local, 
regional and national government and the Environment Agency (EA).  In order that planning 
authorities can make informed decisions on the development of sites in areas at risk of flood, 
PPS 25 requires the developer to carry out an assessment of flood risk. 
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1.11 This report addresses the requirements given in Annex E of PPS 25 and other issues which 
are deemed relevant to flood risk. These requirements include the following: 

 
• Assessment of the magnitude and severity of flood risk to the site. 

• Assess suitability of site and development through the use of the Sequential Test & 
Exception Test (if required). 

• Assess impact of proposed development on flood risk to adjacent developments. 

• Determine ability of existing and proposed drainage to accommodate development flows 
with respect to surface flooding. 

• Demonstrate that appropriate mitigation measures have been taken to prevent flooding. 

• Demonstrate that appropriate emergency situations have been considered e.g. overland 
flow paths, evacuation routes. 

 

c) Description of the Site  

1.12 The redevelopment site is located at the western edge of the London Borough of Ealing and 
the site has an elongated triangular shape formed by the Grand Union Canal to the north and 
northwest, and by the Great Western Railway to the south.  The Application Site is circa 44ha, 
and has a maximum dimension, north to south, of about 450 metres and a maximum 
dimension east to west of about 1500 metres. 

 
1.13 National Grid Gas (NGG) are retaining a single operational gasholder station along the 

southern boundary of the Application Site.  Where appropriate, allowance for draining this 
area has been made in the infrastructure proposals for the surrounding redevelopment site. 

 
1.14 Due to the previous use of the site as a gasworks, since Victorian times, contamination of the 

ground has occurred and the drainage systems take this into account.  For example, 
soakaway systems are avoided, as agreed with the Environment Agency.  Details of the 
proposed remediation to facilitate the redevelopment are details in the Remediation Strategy 
accompanying the planning application;  

 
1.15 The site is generally level and flat, with a slight fall towards the canal and river, to the north 

and an embankment that rises to meet South Road as it crosses over the railway.  A location 
plan can be viewed in Appendix A. Redevelopment proposals introduce some very gradual 
level changes. 

 
1.16 Of the area for redevelopment, several large areas of the site are presently used for at grade 

car parking for users of Heathrow Airport, and other car areas for storage providers.   The 
balance of the site is general disused or overgrown with bases, slabs and foundations of 
previous industrial developments remaining. 

  
1.17 The area of land proposed for the Eastern Access currently comprises houses, small 

commercial and industrial units and an area (1500 sqm) of public open space.  This will lead 
to the demolition of some of the properties in this area, as detailed in the description of 
development.  A plan of the existing site can be viewed in Appendix B. 

 
1.18 The site has remnants of the former surface water drainage system, some remaining live, 

some blocked, and a live waste water system primarily draining the eastern active NGG 
holders and compound. 

 
 d) Location and Watercourses 
 
1.19 The Application Site is located between Hayes and Southall, approximately 1.5km north of 

Junction 3 of the M4.  Refer to Figure 630. 
 
1.20 The Pump Lane Link, Springfield Road Foot/Cycle Bridge, and the Minet Park Foot/Cycle 

Bridge would all cross the Yeading Brook floodplain.  
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1.21 The Yeading Brook rises in Harrow approximately 11km north of the site.  It then flows south 
into the River Crane and then eastwards to join the River Thames at Isleworth. 

 
1.22 The River Crane was the subject of a flood alleviation scheme in the early 1990s.  This 

scheme included two flood storage reservoirs in the upper part of the catchment and channel 
works at five locations.  One of the River Crane’s flood relief channels is located just east and 
parallel to the Hayes bypass and joins the Yeading Brook immediately upstream of the 
railway bridge. 

 
1.23 North of the study area, the Yeading Brook flows in a confined channel between an industrial 

estate and a housing area.  It then enters a wide, flat valley and meanders to the western 
edge of the study area, where it outfalls through a bridge under the main railway line (which 
runs from London to the southwest). 

 
1.24 Towards the northern edge of the study area the Brook receives flow from an overflow weir on 

the Grand Union Canal and a Thames Water surface water drainage discharge which crosses 
the study area. 

  
1.25 The Paddington Branch of the Grand Union Canal follows a course along the south east side 

of the valley and adjacent to the site.  It is an artificial waterway located at a higher elevation 
than the predicted flood levels.  The proposed accesses would also cross this Canal.  This will 
require clear span bridges, with clearance for barges and space on the banks for towpaths, 
maintenance, etc.  As such, the canal crossings have a major effect on the vertical alignment 
of the access routes.  

 
 e) Hydrology and Existing Hydraulic Performance 
 
1.26 The River Crane catchment, had been, historically, the subject of an area flood study by Peter 

Brett Associates (PBA) on behalf of the Environment Agency. The report by PBA identified 
the critical storm duration to be 15.5 hours for this reach. 

 
1.27 Further studies had been carried out by the Environment Agency.  The resulting model was 

utilised in conjunction with updated topographic survey data to more accurately assess 
potential flood levels and the effect of construction bridges across the brook.  The 
Environment Agency floodplain map, as published on the internet, is shown in Fig 643. 

 
1.28 Subsequently, the catchment has been remodelled as part of a Strategic Flood Risk 

Assessment.  Outputs from this study have been provided and are contained in Appendix 
FRA 2.  This latest information has been overlaid on the topographic survey to identify the 
functional floodplain and the 1:100 year flood outline.  It is understood that the new model 
was based on Liddar Ground Level data.  Some adjustments have been made to the plots in 
areas where high ground levels have been missed from the Liddar data due to interpolatation 
across wooded areas.  Figure 632/B shows the 1:100 year flood outline, i.e Flood Zone 3, and 
Figure 643/A shows the 1:20 year flood outline. 

  
1.29 Downstream of the confluence the railway line is carried over the river by a brick arched 

bridge (Photo 1).  The bridge has a limited effect on the flow, with a head loss of 90mm for 
1:100 year flood flows. 

 
1.30 It can be seen that the floodplain is contained within an undeveloped valley upstream of the 

railway bridge.  This extends north for approximately 1km as far as Beaconfield Road and 
Yeading Football Club.  Any works proposed would limit any hydraulic effects to within this 
area. 

  
 f) Flood Risk to the Existing Site  
 
1.31 The nearest watercourse to the Application Site is the Yeading Brook, which is located 1km 

west of the access road network. Interpretation of the Environment Agency’s  Flood Zone 
Map Appendix C, indicates that the site is within Flood Zone 1 (land assessed as having a 
less than 1 in 1000 annual probability of river or sea flooding in any year (<0.1%)); and is 
therefore suitable for all development, according to PPS25 Table D1. 
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 g) Existing Development Drainage  

 
1.32 Currently all surface water drains into the Thames Water Surface Water Sewers via gullies 

located along the road networks and parking areas, and pipes and guttering from the houses 
etc, Appendix D. 

 
Total Area North of the Railway   10,700 m2 approx (1.1ha) 
 
Impermeable Areas 
 
Crescent Road   1,400 m2 approx 
South Road   2,600 m2 approx 
Water Tower Roads  1,050 m2 approx 
Garage area      800 m2 approx 
Houses in Crescent Road    850 m2 approx 
Houses in Randolph Road    500 m2 approx 
Play Area      300 m2 approx 
 
Total Impermeable  7,500 m2 

 
Permeable Areas  

 
Public Open Space   1,600 m2 
Garden       850 m2 

Railtrack      450 m2 

Highway Embankment     300 m2 
 
Total Permeable  3,200 m2 

 
Typical run-off rates from the existing development north of the railway, for a time 
concentration of 30 minutes, are presented in Table 2.1. 
 
 
TABLE 2.1:  APPROXIMATE RUNOFF RATES EXISTING SITE 
(0.75Ha Impermeable Area)  

Modified Rational Method Calculations Return 
Period 

yrs 
30 min FEH Storm 

(mm) 
Storm Volume 

V (m3) 
Peak Flow 

Q (l/s) 
2 11.5 86.00 47.9 
10 21.4 160.00 89.2 
20 27.2 204.00 113.3 
50 37.0 278.00 154.2 

100 46.2 347.00 192.5 
 
 

 h) Existing Sewer Network 
 

1.33 The Thames Water sewer records show a surface water sewer running around Crescent 
Road and discharging via a 300mm pipe into South Road and hence north. 
 

1.34 A secondary connection at the head of the sewer will allow excess flow to pass down a further 
sewer in Randolph Road.  Whilst we have no knowledge of surface water flooding in the area, 
the estimated gradient of the sewer is 1:272.  This will give a pipe full capacity of around 
67l/s.  This is close to the Q5 runoff value for the whole area.  Surcharging would provide 
some extra capacity and it is also likely that the area around the Water Tower drains into the 
gas works system.  The existing system can thus be expected to provide around a 1:5 year 
return period capacity provided there is no reduction in capacity downstream. 
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1.35 South of the railway the existing development drains into a 225 mm diameter public sewer 
which flows to the south.  Insufficient details are available to enable an estimate of the 
capacity of this sewer to be made. 

 
 i) Vulnerability Classification 
 
1.36 PPS 25 Table D.2 provides a detailed list of which types of development fall into the 

vulnerability classifications also defined within PPS 25.  This list is recognised as not being 
exclusive and provides guidance on the various uses and their subsequent Flood Risk 
Vulnerability Classification. 

 
1.37 The proposed re-development of the West Southall site will provide a mix of uses which will 

be residential led but also include retail, employment, leisure and community facilities 
including a health Centre and primary School.  Therefore, the flood risk classification indicates 
that this falls within the “More Vulnerable” classification for the residential development, 
health and educational components and “Less Vulnerable” for the employment and retail 
components. 

 
 j) Sequential Test 
 
1.38 A sequential test has not been undertaken by the local planning authorities, either in 

compliance with PPG 25 or PPS 25. However, this is not applicable in this case, because the 
site is located in Flood Zone. 
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2.0 YEADING BROOK 
 
 a) Proposed Structures 
 
2.1 There are three proposed structures over the Yeading Brook (reference Figure 644), which 

comprise: 
 
 a) Pump Lane Link Road Crossing 
 b) Minet Park Foot/Cycle Bridge 
 c) Springfield Road Foot/Cycle Bridge 
 
2.2 In addition, all the structures would need to cross the Grand Union Canal, and Pump Lane 

Link Road would also cross the Yeading Brook flood relief channel. 
 

b) Pump Lane Link Road Crossing  
  
2.3 This crossing is required to carry a three-lane road across both the Yeading Brook and the 

flood relief channel (a short distance from their confluence), as well as over the Canal, and 
forms essential access infrastructure for the overall development.   

 
2.4 No suitable alternative sites for the link road have been identified.  Alternative alignments of 

this crossing were the subject of Flood Risk Assessments, carried out by White Young Green 
in November 2002 and 2006. 

 
2.5 The Environment Agency’s previously approved solution comprised a highway embankment 

with a 17.5m span bridge over the Brook, a 5.5m span culvert over the flood relief channel, a 
diversion of the flood relief channel to minimise the length of culvert required, compensation 
storage formed by excavating within the bank of the flood relief channel north of the crossing, 
and flow attenuation provided for the peak run off from the new highway. 

 
2.6 A similar strategy has been adopted for the new crossing.  However, with the revision of the 

route to the north, the opportunity has been taken to provide enhancement to the diversion of 
the flood relief channel and a corresponding greater span over the combined Brook and 
channel, thereby avoiding culverting, which was not an Environment Agency favoured 
solution in the previous application. 

 
2.7 This crossing creates the majority of new impermeable area of around 4,800m2. 

 
2.8 This can be considered in three sections:- 
 

• The extreme western section has an existing drainage system discharging into the 
Yeading Brook.  This will be maintained as far as possible.  Some relocation of gullies will 
be required. 

 
• From the edge of the existing Pump Lane carriageway to the Grand Union Canal.  It is 

intended to drain this area to the low point in the region of the existing by-pass channel. 
 
2.9 The discharge flow will need to be reduced to a peak of 11.5l/s for flows generated by rainfall 

of up to 1:100 year return period together with a 30% increase to allow for climate change.  
 
2.10 This will require around 260m3 of storage.  It is anticipated that this will be contained within 

the modified upper section of the abandoned flood relief channel. The calculations show that 
for the volume of storage assessed, the peak can be restricted to a maximum of 11.5 l/s using 
a Hydrobrake control.  If a throttle pipe is used the predicted discharge increases to 12.8 l/s 
for the 100 year plus 30% climate change event. However, the storage volume used excludes 
the volume available north of the embankment and as a throttle pipe is hydraulically inefficient 
a closer match to lower return period greenfield run-off rates will be achieved. Therefore, it is 
recommended that the outflow should be controlled by a throttle pipe. An overflow weir would 
be provided to protect the bank of the Brook. 
 
• East of the Grand Union Canal – this will discharge in to the main site drainage system. 
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2.11 A schematic layout of the Link Road drainage system is depicted in Figure 649. 
 
 Sequential and Exception Tests  
  
2.12 The floor of the valley is predominantly Flood Zone 3b (functional floodplain).  PPS 25 Table 

D.1 states:   
 
 “Zone 3b the Functional Floodplain  
 
 Definition  
 This zone comprises land where water has to flow or be stored in 

times of flood.  SFRAs should identify this Flood Zone (land which 
would flood with annual probability of 1 in 20 (5%) or greater in any 
year or is designed to flood in an extreme (0.1%) flood, or at another 
probability to be agreed between the LPA and the Environment 
Agency, including water conveyance routes). 

 
 Appropriate Uses 
 Only the water-compatible uses and the essential infrastructure 

listed in Table D.2 that has to be there should be permitted in this 
zone.  It should be designed and constructed to:- 

 
 Remain operational and safe for users in times of flood. 
 Result in no net low of floodplain storage. 
 Not impede water flows. 
 Not increase flood risk elsewhere. 

 
Essential infrastructure in this zone should pass the exception test. 

 
 FRA Requirements 
 All development proposals in this zone should be accompanied by 

an FRA.  See Annex E for minimum requirements. 
 
 Policy Aims 
 In this zone, developers and local authorities should seek 

opportunities to:- 
 

 reduce the overall level of flood risk in the area through the 
layout and form of the development and the appropriate 
application of sustainable drainage techniques; and 

 relocate existing development to land with a lower probability 
of flooding.” 

 
 
2.13 PPS 25 Table D.3 requires that the exception test be passed for essential infrastructure to be 

constructed in Flood Zone 3b, stating:- 
 

“D9. For the exception test to be passed:- 
 
a) It must be demonstrated that the development provides 

wider sustainability benefits to the community that 
outweigh flood risk, informed by an SFRA where one has 
been prepared.  If the DPD has reached the ‘submission’ 
stage – see Figure 4 of PPS 12: Local Development 
Frameworks – the benefits of the development should 
contribute to the Core Strategy’s Sustainability 
Appraisal. 

 
b) The development should be on developable23 previously 

developed land or, if it is not on previously developed 
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land24, that there are no reasonable alternative sites on 
developable previously developed land, and 

 
c) An FRA must demonstrate that the development still be 

safe, without increasing flood risk elsewhere, and where 
possible, will reduce flood risk overall.” 

 
  
2.14 In respect of (a) above the benefits to the community conveyed by the overall development 

are presented in other reports submitted with the application. 
 
2.15 In respect of (b), the section of the link road crossing the flood zone is on undeveloped land.  

A road link from the development into Hayes and linking into the area network is essential and 
must cross the Yeading Brook.  The only other possible location was a link to Springfield 
Road at the north of the Application Site.  This was less suitable in terms of highway capacity 
and community impact.  During negotiations in respect of the previous applications the local 
planning authority received consistent objections from the Environment Agency on the basis 
that they did not consider it to be necessary. 

 
 The approximate location of the crossing is thus fixed.  However, the new alignment has now 

been adjusted to minimise impact on the floodplain whilst avoiding construction in close 
proximity to Network Rail’s land. 

 
2.16 Item (c), flood risk and hydraulic design are discussed below.  
 
 Flood Relief Channel Diversion  
 
2.17 This involves the abandonment of around 225m of highly engineered U-shaped concrete 

channel. 
 
2.18 The alignment of the proposed Pump Lane Link Road has presented the opportunity to create 

an enhanced diversion, in a more natural channel, provide a larger full span bridge for the 
crossing and avoid culverting. 

 
2.19 The proposal includes provision for the flood relief channel to be directed to the left and join 

the existing brook just upstream of the link road. 
 
2.20 An enlarged, combined channel would then follow the route of the Yeading Brook until it 

reaches the existing hard engineered section just upstream of the existing railway bridge 
confluence.   

 
2.21 The channel will be a 2 stage channel and have a trapezoidal low flow channel with a circa 

2.0m bed width with a high flow section of approximately 2m ledge width.  Bank slopes will be 
an average of 1:3.  Hydraulic calculations (Appendix FRA 6) show that as a result water levels 
upstream of the bridge will increase by between 20mm and 40mm for the flows analysed.  
This is negligible within the context of the valley and the back water effect will result in 
unchanged water levels within a short distance upstream. 

 
2.22 Yeading Brook at this location is in close proximity to major infrastructure - the Hayes by-

pass, the proposed link road and the main London to the West of England railway line.  It is 
therefore necessary to ensure that the channel does not change course.  Whilst flow 
velocities are predicted to be relatively low, constant flow and wavelets can cause significant 
erosion over time. 

 
2.23 It is, therefore, intended that the low flow channel banks shall be protected by sensitively 

detailed rock armour at bends and junctions.  This form of protection naturalises rapidly above 
the water surface, particularly if the surface is topsoiled, and provides a variation in habitat 
below the water surface, essentially providing an area of large gravel.  Other forms of 
protection may be considered during the detailed design phase, e.g. pre-planted coir rolls 
(Photos 3 & 4 show typical uses of rock armour elsewhere). 
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2.24 The establishment of mature vegetation on the higher levels of the banks will provide 
protection during the shorter duration of flood flows.  

 
2.25 The proposed route of the diversion is shown on Figure 646 and typical construction details 

on Figure 647. 
 
2.26 Land drainage consent will be required for these proposals. 
 
 Yeading Brook/Flood Relief Channel Bridge  
 
2.27 As a result of combining the channels, the bridge will be required to pass a Q100+20% flow of 

25.95m3/s without affecting other properties.  A clear span of 23m would achieve these 
objectives. 

 
2.28 In order to maintain a wildlife corridor along the watercourse, a clear width of 4m will be 

provided between the main channel bank top and any abutment. 
 
2.29 The soffit of the bridge would be a minimum of 600mm above the Q100+20% flood level.  The 

bridge levels are constrained by the existing road levels at Pump Lane and the need to pass 
over the Grand Union Canal.  It is anticipated that the soffit will be around 1.5m above bank 
level at the west end and 2.5m above bank level at the east. 

 
2.30 The local hydraulic model (Appendix FRA 6.1) indicates a 10 mm increase in the upstream 

water level compared to the proposed channel configuration without the bridge. 
 
2.31 The total predicted increase in water level is thus between 30mm and 50 mm immediately 

upstream of the bridge for all the flows analysed.  This rise is too small to affect the plotted 
extent of the floodplain. 

  
2.32 The global model used in the previous FRA indicated that a 12mm increase in backwater had 

reduced to zero within 200m upstream. 
  
 Road Support Embankment  
 
2.33 The proposed Pump Lane Link Road would be constructed on an embankment across the 

floodplain.  The embankment’s footprint will reduce the potential volume of flood storage by 
approximately 3,400m3.  This volume is too small to have any impact on flood flows as 
assessed by the river model. 

 
2.34 Notwithstanding the above, the effects of loss of storage are cumulative and so it is proposed 

to excavate an equivalent volume upstream of the crossing outside of the existing floodplain 
as agreed previously with the Environment Agency. 

 
2.35 In discussions with the Environment Agency and Hillingdon Council’s Conservation Officer, an 

area adjacent to the flood relief channel was identified as being a suitable location for a 
compensatory storage site. The storage would be formed by excavating a layer from the 
channel bank which is already an artificially formed surface.   

 
2.36 Embankment volumes within the floodplain and excavation volumes in the proposed storage 

area were obtained from the design drawings using MX 3D software.  The results are 
presented in Appendix FRA 6.3 and demonstrate that a close correlation in volumes can be 
achieved. 

 
2.37 It should be noted that in order to achieve the match, a large volume of material 

(approximately 8,000m3) will have to be excavated from above the predicted Q100+20% flood 
level for Pump Lane. 

 
2.38 This may be of consideration in assessing other development proposals in the valley, e.g the 

possible expansion of Yeading Football Club. 
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2.39 It is anticipated that, subject to geotechnical assessment, the excavated material will be 
utilised to form the Pump Lane embankment. 

 
2.40 Typical details of the compensatory storage area are given in Figure 648. 
 
2.41 In addition, a tunnel would be provided through the embankment, in the form previously 

agreed with the Environment Agency, to mitigate any obstruction to wildlife movement. 
 
 c) Minet Country Park Foot/Cycle Bridge 
 
2.42 A new bridge is required to provide pedestrian and cycle access for the new development, 

across the Canal and Brook into the Minet Country Park area.  This is presented as both 
desirable and essential infrastructure as evidenced by the other supporting documents in the 
planning application and responses to requests of the planning authorities.  PPS 25 requires 
the exception test to be passed if the structure is within Flood Zone 3.  Parts (a) and (b) of the 
exception test are covered in other supporting documents.  Flood risk is considered below. 

 
2.43 The bridge would be formed from a series of three interlocking hyperbolic paraboloids 

providing a span of around 60m across the floodplain, with a central foundation between the 
Canal and the Yeading Brook, and end supports.  The soffit would be a minimum of 600mm 
above the Q100+20% level (Appendix FRA 4).  The footings for the bridge are all in Flood Zone 
1, i.e. low risk. 

 
2.44 Analysis of the latest Environment Agency’s flood model results show that the ground outside 

the bank tops is above the functional floodplain and that the Flood Zone 3a area to the west 
of the brook is actually protected.  It is noted, however, that there is a gap in the defence 
embankment, around 200m upstream of the bridge.  At this point the top of bank level is 
approximately 77.45m AOD.  The predicted Q100 level at this location is approximately 27.3m 
AOD and the predicted Q100+20% is approximately 27.44m AOD. 

 
2.45 As the western end of the bridge gives access to the parkland, it is intended that the landing 

from the abutment will follow the top of the existing flood defence embankment.  This 
alignment keeps the pedestrian access outside the 1:100 year floodplain and also avoids the 
Yeading Football Club pitch (and a proposed relocation of the pitch). 

 
2.46 The landing also crosses a drainage ditch which serves the lower lying area behind the river 

bund.  A pipe culvert will be provided so as to maintain a drainage connection to the football 
pitch area. 

 
2.47 The proposed layout of the paths and ditches in this location are subject to amendment as 

proposed improvements to Yeading Football Club facilities may also impact this area. 
 
2.48 Passages for wildlife would be available both sides of the ramp until the entire area is 

inundated.  At the closest point, the abutment would be at least 4m from the top of the bank. 
 
2.49 The main spans of this bridge will have no effect on the impermeable area of the floodplain, 

as it is proposed to form the deck from perforated steel plate allowing run-off to fall in close 
proximity to its natural landfall. 

 
2.50 There will be a short ramp at the western end.  A ramp length of around 55m will be needed 

to bring the footway down to existing ground level.  It is anticipated that this will be formed 
from permeable or semi-permeable material.  The runoff volumes will be too small to permit 
any practical methods of attenuation. 

 
 d) Springfield Road Foot/Cycle Bridge 
 
2.51 A new bridge is required to provide cycle and pedestrian access from the north west of the 

development to Springfield Road. 
  
2.52 This is presented as both desirable and essential infrastructure as evidenced by the other 

supporting documents in the planning application and responds to requests of the planning 
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authorities.  PPS 25 requires the exception test to be passed if the structure is within Flood 
Zone 3. 
 

2.53 The route is dictated by the connection point to the development and the requirement to 
connect to Beaconfield Road. 

 
2.54 The bridge would comprise a two span structure from the northwest of the Gas Works Site to 

Beaconsfield Road north of Yeading Football Club ground.  The alignment utilizes space 
provided by Yeading Football Club, which is relocating approximately 30m to the south as 
part of planned improvement works for the football pitch. 

 
2.55 The spans average 49m over the Brook and 56m over the canal. 
 
2.56 There will be an intermediate support founded on buried pile caps.  This is outside Flood 

Zone 3 and is approximately 11m from the Yeading Brook bank top at its closest point. 
 
2.57 An approach embankment is required at the northern end of the bridge.  This will be based on 

ground above the 1:100 year floodplain and would be a minimum of 4m from the bank top of 
the conveyance channel.   The main spans of this bridge will have no effect on the 
impermeable area of the floodplain, as runoff will be directed over the sides to fall in close 
proximity to its natural landfall. 
 

2.58 The ramp from the bridge to Springfield Road will create around 200m2 of impermeable 
surface.  This is too small an area to allow practical methods of flow attenuation and so it is 
anticipated that drainage will utilise existing facilities in the area.  Additionally, it is likely that 
most of the ramp length will simply drain over the edge into adjacent landscaped areas. 

 
e) Construction Stage Flood Risks 

 
2.59 In parallel with consideration of the impact of the completed crossings, it is also critically 

important to establish an Construction Environmental Management Plan (CEMP), which 
considers the potential flood risks during the construction stage.  This would seek support 
through pre-works consultation with the Environment Agency.  
 

2.60 Such risks are most likely to arise through major activities and short-term storage within the 
floodplain area.  Therefore, the principle would apply within the CEMP that all activities and 
storage would be planned outside the floodplain area where practical.  However, when access 
is needed, this would be within a framework of minimization and monitoring of weather 
conditions to allow withdrawal or cancellation of such works during high risk periods.  

 
2.61 In addition, the area required for construction would be minimized so as to limit the impact on 

ecology and the environment as discussed in complementary reports submitted in support of 
the planning application. 
 

2.62 This aspect is covered in more detail in the Construction chapter of the ES. 
 

2.63 The construction works will require temporary bridges over the watercourses.  These together 
with any works within 8 m of the bank top will require temporary land drainage consents from 
the Environment Agency. 

 
 f) Surface Water Drainage 
 
2.64 The proposed crossings would increase the impermeable area of the Yeading Brook valley by 

around 4,800m2.  The Environment Agency requires that discharges from land being 
developed should match greenfield flow rates for 1:100 year peak flows. 

 
2.65 Using the IOH 124 method (reference 3), the greenfield runoff rates for this area are 

estimated to be Qbar = 8/l/s/ha and Q100 = 24 l/ls/ha.  This value is very conservative when 
compared to runoff figures obtained by the ADAS 345 method.Calculations in respect of 
greenfield runoff rates and attenuation volumes are presented in Appendix FRA 6.2. 

 

N:\A012564\Reports\RB 21.08.08 West Southall Flood Risk Assessment  V4  13



WHITE YOUNG GREEN 

2.66 The detailed design would ensure that runoff from the roads would initially pass through Class 
1 bypass interceptors and then be held in underground retention tanks or open ponds before 
being discharged to the Brook or flood relief channel via a controlled outlet.   

 
 g) Summary 
 
2.67 The Yeading Brook and its floodplain are proposed to be crossed by a new road and two 

pedestrian/cycle bridges. 
 
2.68 The Pump Lane Link Road Crossing would be constructed to create: 
 

a) The diversion of 225m of concrete lined channel into 120m of new open channel and 
170m of combined, improved channel, with the Yeading Brook. 

 
b) A 23m clear span bridge over the combined Yeading Brook/flood relief channel with 

600mm freeboard to the soffit above the Q100+20% flows and 4m clearance from the 
channel top of bank edge to each abutment. 

 
c) A mammal tunnel along the line of the abandoned flood relief channel formed from 

1.0m diameter pipes with the invert filled with natural ground. 
 
2.69 Surface water discharges would be limited to a peak flow of 11.5l/s for 1:100 year return 

period rainfall events, with a 30% allowance for climate change.  This will require a volume of 
around 260m3 which can be contained within the upper section of the abandoned flood relief 
channel. 

 
2.70 The Springfield Road foot/cycle bridge would pass over the floodplain on two spans totalling 

105m. 
 
2.71 The western abutment will be sited in Flood Zone 1, a minimum of 4m from the bank top. 
 
2.72 The central support will be located between the Brook and the Grand Union Canal in Flood 

Zone 1, in an area not used for conveyance of flood flows and a minimum of 4m from the 
Yeading Brook bank top. 
 

2.73 The main structure of the support will be a buried pile cap with only the supports required for 
the bridge bearings protruding above existing ground levels. 

 
2.74 The bridge structure will not affect surface water runoff.  However, the access ramp will create 

a small increase in impermeable area that will drain via the existing facilities. 
 
2.75 Interference with river flow would be negligible and the narrow deck and relatively high 

clearance would minimise impact on the ecology of the floodplain below. 
 
2.76 The Minet Park Foot/Cycle Bridge will comprise two spans totalling 129m over the 

floodplain with a minimum freeboard of 600mm above the Q100 + 20% level. 
 
2.77 Interference with river flow would be negligible and the narrow permeable deck and relatively 

high clearance would minimise impact on the ecology of the floodplain below. 
 
 h) Compensatory Storage 
 
2.78 The construction of the embankment for the Pump Lane crossing will reduce the floodplain 

storage available.  An area has been identified adjacent to the flood by-pass channel that 
could be excavated to provide level for level compensatory storage.  The total volume 
required will be approximately 3,400m3 for Q100+20% levels. 
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 i) Conclusions  
 
2.79 The proposed structures are essential for the development of the Southall Gas Works site 

and there are no locations available away from the river corridor.  They thus pass the 
sequential test and parts A and B of the exception test required under PPS 25. 

 
2.80 The proposed structures would have a negligible effect on the hydraulic regime of the 

floodplain.  An increase in flood level of up to 50mm is predicted immediately upstream of the 
Pump Lane Link Road Crossing.  This backwater will reduce rapidly once the river is confined 
to channel and is expected to be negligible by the Minet Foot/Cycle Bridge with no 
appreciable increase in flood levels upstream of the foot/cycle bridge. 

 
2.81 Compensatory storage would be provided for floodplain volume removed by embankments. 

Therefore, there would be no additional adverse flooding effect on properties either upstream 
or downstream from the study area in this context. 

 
2.82 The structures, therefore, also pass Part C of the exception test according to PPS 25. 
 
2.83 Surface water runoff from the new roads would be attenuated and treated prior to discharge, 

which would primarily be into the Yeading Brook.   
 
2.84 All the structures would require land drainage consent from the Environment Agency and may 

be subject to certain changes as required by the detail design process which naturally follows 
planning approval to comply with such consents. 
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3.0 EASTERN ACCESS 
 

a) Proposed Development 
 
Development Description 

 
3.1 The Eastern Access Road will provide entry to the proposed development at the former 

Southall Gas Works site; and will aim to provide suitable traffic flows between the West 
Southall development and the existing traffic network.  

 
3.2 This proposal consists of the construction of a new junction onto South Road just north of the 

station, the construction of a new length of highway to serve the main site, amendments to 
the South Road/Beaconsfield Road junction, and minor connecting roads to serve properties 
no longer served by the original Crescent Road. 
 

3.3 Ultimately, it is anticipated that in the future the bridge over the railway will be widened and 
the junction with Southbridge Way and The Green improved. 

 
3.4 The proposed works to The Crescent will result in the removal of residential properties along 

the southern half of The Crescent (No’s 20 to 32); a motor repair garage, and an area of 
public open space (0.15ha).  6 houses in Randolph Road will also be demolished. 

  
3.5 As the public surface waster sewer is the only outfall available for the site flow, reduction 

methods are restricted to those constructed using ‘hard’ engineering techniques. 
 
Proposed Drainage 
 

3.6 Drainage of the proposals can be considered in respect of 4 zones(Reference: Appendix E):- 
 
1. The junction of the straight and Randolph Road. 
2. The new West Southall Access Road. 
3. South Road north of the railway. 
4. South Road south of the railway. 
 

3.7 Flow reduction to the Environment Agency’s requested standard would require discharge 
rates to be reduced to 23.9l/s/ha for a 1:100 year event including a climate change allowance. 

 
 Flood Risk from the Development 
 

Foul Water Drainage 
 

3.8 The new road link will result in a reduction in foul water flows from the site.  Therefore, no 
additional infrastructure or changes to the existing network are proposed; except the 
abandonment of some pipes along The Crescent (subject to survey and the agreement of 
Thames Water). 
 
Surface Water Drainage 
 

3.9 Currently all surface water drains into the Thames Water Surface Water Sewers via gullies 
located along the road networks along Beaconsfield Road, The Crescent and Randolph Road 
and pipes and guttering from the houses etc. 
 

3.10 The proposals will result in a reduction in impermeable area due to the removal of buildings 
and paved surfaces and the introduction of landscaped areas as follows: 
 
North Area 
    10,700 m2 approx (1.1ha) 
Impermeable Areas 
 
South Road    2,600 m2 approx 
Remains of the Crescent     100 m2 approx 
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New Access Road   1,800 m2 approx 
Water Tower Roads   1,050 m2 approx 
Residents’ Access      650 m2 approx 
Plaza        550 m2 approx 
 
Total Impermeable   6,750 m2 
 
 
Permeable Areas  

 
Play Area    1,050 m2 approx  
Plaza        550 m2 approx 
Southern Strip    1,550 m2 approx 
Misc        800 m2 approx 

 
 Total Permeable   3,950 m2 
 
 
3.11 The resulting runoff rates from the proposed development, without attenuation, during a 100-

year rainfall event 30-minute storm duration are presented in Table 3.1. 
 
 TABLE 3.1: APPROXIMATE RUNOFF RATES PROPOSED DEVELOPMENTS  
(0.67Ha Impermeable Area) 

Modified Rational Method Calculations 
Return Period 

yrs 
30 min FEH Storm 

(mm) 
Storm Volume 

V (m3) 
Peak Flow 

Q (l/s) 
2 11.5 77.00 42.8 
10 21.4 144.00 79.7 
20 27.2 182.00 101.2 
50 37.0 248.00 137.7 

100 46.6 312.00 173.4 

 
 
 
 
 
 
 
 
 
 
 
 

3.12 PPS 25 Para F6 states that: 
 

“Surface water from a developed site should, as far as is practicable, be 
managed in a sustainable manner to mimic the surface water flows 
arising from the site prior to the proposed development, whilst reducing 
the flood risk to the site itself and elsewhere, taking climate change into 
account.  This should be demonstrated as part of the flood risk 
assessment.” 

 
3.13 This is further clarified in the Planning Policy Statement 25 Practice Guide, June 2008 which 

states within Para 5.50: 
 

“Runoff from previously developed sites should be compared with 
existing rates, not greenfield rates for the site before it was developed.  
Developers are, however, strongly encouraged to reduce runoff rates 
from previously developed sites as much as is reasonably practicable.” 
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3.14 The runoff rates presented in Table 3.1 when compared to Table 2.1 demonstrate that the 
proposals in themselves will reduce runoff by around 11%. 
 

3.15 However, the new drainage system should be designed for no surface flooding for a 1:30 year 
return period storm in accordance with Sewers for Adoption 6 Edition.  Additionally, the 
Environment Agency has requested that the discharge should be limited to undeveloped 
greenfield runoff rates, wherever practical.  This standard is more severe than the 
Environment Agency’s published policy (under PPS25 and the Environmental Agency/DEFRA 
Document “Preliminary Rainfall Run-off Management for Development, 2007”). 
 

3.16 The design should also take future climate change into account.  PPS 25 recommends an 
increase in design rainfall rates of 30% up to the year 2115. 
 

3.17 The incorporation of flow reduction facilities into existing infrastructure is not always practical. 
The opportunities to meet the requested standards are discussed in the following sections. 
 
SUDS Options Matrix 

 
3.18 An objective of this FRA is to investigate the feasibility of using SUDS to achieve the required 

reduction in runoff rates post development.  A detailed drainage design for the proposals will 
be carried out in due course, once the concepts presented in this FRA have been agreed with 
the EA.  
 

3.19 This following table provides an overview, in the form of a matrix, of the feasibility of a range 
of SuDs techniques, in order to identify which measures may be suitable for the proposed 
development. 

 
TABLE 3.2:  SUDS FEASIBILITY MATRIX 
Technique Physical Constraints Feasibility 

Permeable pavement/ 
porous hardstanding 
areas 

Requires a reasonably level site  
 

Not Feasible  

Green roofs Roof slope for proposed buildings will 
preclude their use; flat roofs are ideal; also 
known as brown roofs and garden roofs. 
 

Not Applicable 

Bio-retention – shallow 
landscaped infiltration 
areas 

Primarily used to remove pollutants from 
runoff and due to their shallow nature are not 
as effective at runoff attenuation as other 
SUDS techniques. 
 

Not Feasible, requires 
large areas of land 

Soakaways and 
infiltration trenches 

Require infiltration rates of 1 x 10-6 m/s or 
greater.  Shallow soakaways or infiltration 
trenches would be required where 
groundwater is shallow (i.e. less than 2.0 
mbgl).   
 

Maybe considered 
subject to site 

investigation and 
agreement with Thames 

Water 

Cellular Storage Modular plastic Geocellular systems with a 
high void ratio that can be used to create a 
below ground infiltration (soakaway) or 
storage structure. 
 

Not Feasible under major 
access road 

Grassed filter strips – 
wide gently sloping 
areas of grass or other 
vegetation 

Normally used to treat polluted runoff from car 
parks or roads.  Not as effective at runoff 
attenuation as other SUDS techniques. 
 
 

Not Feasible, require 
large area 

May be limited potential 
to residential access  
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TABLE 3.2:  SUDS FEASIBILITY MATRIX 
 

Technique Technique Technique 

Infiltration basins / 
swales 

Are widely applicable for attenuation and 
treatment of surface runoff by infiltration into 
the ground.  Require slope of no more than 4-
10% and can act as a substitute for 
soakaways where groundwater is shallow – 
need to consider the impact these techniques 
have on local groundwater levels. 

Limited potential - as for 
filter strips 

Non-infiltration swales Used in the same concept as carrier ditches or 
storage bunds. 
 
 

Feasible; subject to 
agreement with Thames 

Water 

Filter drains These are normally used adjacent to areas of 
car parking or roads and convey runoff via 
flow through an engineered substrate 
(normally gravel).  
 

Feasible; may use for 
access road with option of 
perforated pipe to convey 

water to other storage 
system for extreme 

storms 
 

Balancing ponds  These are permanent ponds that provide 
storage above the resting water level in the 
pond.  Are appropriate for most sites but 
require suitable space.  Require impermeable 
soils, or can be lined. 
 

Not Feasible 

Rainwater Harvesting The collection and recycling of rainwater to be 
used for irrigation and other non-potable use 
 

Not Applicable 

Balancing Tanks Storage tanks; can be located inside buildings 
or underground; can work in conjunction with 
oversize pipes; location for this site would be 
beneath public highway.  
 

Not Feasible or required 

Oversize Drainage 
Pipes 

Usually last resort when no other techniques 
possible. 
Generally only feasible where a minor 
reduction in peak flow is required. 
 

Not Suitable 

 
3.20 On the basis of the SUDS feasibility study, there are only a very few techniques that would be 

appropriate for use at this site.  According to the building regulations, the preferred option 
would be to utilise infiltration-based methods, such as swales and infiltration basins and/or 
soakaways, which would mimic a natural hydrological regime at this site and provide recharge 
of any underlying aquifer.  

 
3.21 The use of these methods is not generally suitable in the Greater London area due to clay 

sub suds.  However, this is subject to geotechnical investigation results.  Thames Water has 
advised that they will not accept discharge from open attenuation ponds or soakaways. 

 
 b) Surface Water Attenuation  
 

Zone 1 
 

3.22 This is an area of approximately 1,650m2 which will drain via the existing public surface water 
sewer in Randolph Road.  Flows to this sewer will be reduced by around 32% due to the 
demolition of 6 properties on Randolph Road. 
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3.23 Further reduction flows to undeveloped runoff rates would require a small diameter control.  
For this area the Q100 flow would be 3.9l/s and a typical control would be a 43mm orifice.  This 
would be prone to blocking and is not practicable (reference CIRIA CR609, Sustainable 
Drainage Systems). 
 
Zone 2 
 

3.24 This zone would be the subject of major reconstruction and will require a new drainage 
system.  It covers an area of approximately 7,200m2.  It would, therefore, be feasible to 
provide attenuation storage as part of the works. 
 

3.25 The main runoff collection route is down the new access to the south-west of the zone and 
then into a diverted public sewer. 
 

3.26 Areas of open space that would have potential for use as ponds are addressed as follows:- 
 
(a) South of the access road: Part of this area is at a suitable low level but is located 

behind the Network Rail boundary and hence is not available. 
 
 The remaining section is infill between the higher ground of the access road, piazza and 

south Road, dropping down to meet the railway. 
 
 Use of this area would require gradients of 1:3 or steeper resulting in a very artificial 

depressed area. 
 
(b) There is a small area of landscaping at the end of Randolph Road.  This again would 

require steep slopes but would still not provide a significant volume of storage. 
 
(c) The play area at the north of the site: 
 Existing ground levels are above the surrounding areas to the north and west.  

Excavation to produce a pond would destroy the existing mature trees which are intended 
to remain.  The use of a play area to attenuate any but the more infrequent storms is not 
desirable. 

 
3.27 In addition to the above, Thames Water has indicated that they would consider drainage 

connections from open areas to be ‘land drainage’ and would not accept any flows from these 
areas. 

 
3.28 Accordingly, the only practical means of attenuation for this area is by the provision of a tank 

under the new highway. 
 

3.29 The undeveloped Greenfield runoff rates from this area for a 1:100year storm would be 
15.1l/s.  This could be achieved (including a 30% climate change allowance) by the 
construction of a 150m3 attenuation tank, with the outlet controlled by a 25m X 100mm 
diameter throttle pipe.  This will give a reasonable match to undeveloped flow rates from more 
frequent storms (see Appendix G). 
 
Zone 3 
 

3.30 This comprises South Road to the centre of the railway bridge. 
 
3.31 The road is to be widened, resulting in a slight increase in area draining to the existing sewer 

connection.  However, a section of The Crescent will be removed from the main site drainage.  
This leaves the impermeable area draining to the connection manhole almost unchanged at 
approximately 2750m2.  Attenuation to undeveloped run-off rates would require around 150m3 
of storage, similar to the main site.  This would need to be installed under a major traffic route 
incurring additional expense and disruption to the public.  Accordingly, it is proposed to 
continue to utilise the existing 225 mm diameter public sewer as the outfall.  
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Zone 4 
 
3.32 Zone 4 is an area of highway improvements to the south of the railway line and extends over 

an area of around 4000m2. Of this 230m2 is a landscaped island and 300m2 is located over 
Network Rail land, the remainder being fully paved. 

 
3.33 The junction improvements will result in all the area being hard surfaced, an increase of 15%. 
 
3.34 It is not practical to construct a large attenuation tank (approx. 250m3) under a large major 

junction as would be required to reduce the run-off from the whole area to undeveloped sites.   
 
3.35 The new area would have an approximate rate of run-off of 1.3 l/s. This would require a 

storage volume of around 32m3 for a Q100 + 30% event with a 25mm diameter orifice as the 
control.  The control size is too small to be practicable.  However, subject to available space 
between utility services, it would be possible to provide this volume by means of an off-line 
1.2m diameter pipe 29m long within the footprint of the current island.  The discharge will be 
effectively limited by the capacity of the existing 225mm pipe, which will remain unchanged. 

 
 c) Conclusions  
 
3.36  Interpretation of the Environment Agency’s Flood Zone Map indicates that the site is within 

Flood Zone 1 (land assessed as having a less than 1 in 1000 annual probability of river or sea 
flooding in any year (<0.1%); and is therefore suitable for all development. 

 
3.37 The proposals will actually result in a reduction of impermeable area through removal of 

buildings and the introduction of landscaped areas in and around the development. As a result 
flood risk elsewhere will be reduced. 

 
3.38 The proposals thus meet with the requirements of PPS 25 and hence the Local Plans without 

the incorporation of any additional attenuation. 
 
3.39 Greenfield run-off from the existing site, north of the railway, as defined by PPS 25, is 

estimated to be 173.4 l/s for a 1:100 year 30 minute storm. 
 
3.40 The Environmental Agency have requested that flows are reduced to undeveloped Greenfield 

rates.  This is a requirement more severe than required by either PPS 25 or the 
Environmental Agency’s published policy. 

 
3.41 The undeveloped Greenfield run-off rates north of the railway have been estimated using the 

I0H124 method to be 25.6 l/s/ha for a 1:100 year event.  
 
3.42 Based on the findings of this report, it is considered that there will be no increase in flood risk 

either to the development or to other properties as a result of implementing the proposals.  
The development thus meets the requirements of PPS 25. 

 
3.43 It is not practicable to provide attenuation in all zones of the development due to either a zone 

being too small to have an effective control or an attenuation facility would involve major 
excavation in a heavily used highway. 

 
3.44 The new works do provide some opportunity to provide attenuation.  A tank of 150m3 with a 

25m x 150m dia through pipe control will reduce the Q100 + 30% peak flow from Zone 2 from 
95 l/s to the undeveloped Q100 flow of 15.1 l/s. 

 
3.45 South of the railway a 32m3 could be installed within the current landscaped area, subject to 

the presence of other utilities.  This would allow the flow from the local increase in surface 
area to be reduced to Greenfield rates. 
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4.0 SURFACE WATER DRAINAGE 
 
 a) Flood Hazards 
 
 Sources of Flooding 
 
 Fluvial  
 
4.1 Fluvial flooding is flooding caused by rivers and occurs when the river channel capacity is 

exceeded by the flow.  Most rivers have a natural floodplain which in built up areas is 
sometimes encroached upon by development. 

 
4.2 The nearest watercourse to the site is the Grand Union Canal, immediately adjacent to the 

north-west boundary of the site.  However, the nearest designated main river is the Yeading 
Brook, which runs roughly parallel to the north-west boundary of the site and Grand Union 
Canal at a distance from the site boundary varying from 50m to 150m and at a lower 
topographical level.  The Yeading Brook is not tidal. 

 
4.3 The river Crane is located, at the closest point to the site, about 0.25Km to the west.  The 

Yeading brook is a tributary of the Crane, which in turn enters the Thames at Isleworth, about 
6km to the south east of the site. 

 
4.4 The site itself is higher than the Brook and its flood potential and is not considered as 

vulnerable to fluvial flooding. 
 
 Tidal  
 
4.5 Tidal flooding from the sea occurs when high tides and storm surges raise the level of tidal 

waters above the level of the shore or river bank.  They can be sudden and severe, but are 
dependent upon a number of factors. 

 
4.6 The site is not considered as vulnerable to tidal flooding. 
 
4.7 The general level of the site approximately 30.0 to 33.0 metres AOD is comfortably above the 

1 in 1000 year event (0.1%) level of the tidal River Thames, approximately 5.20m AOD. 
  
 Overland Flow  
 
4.8 Within a highly dense urban area where there are large areas of impermeable surfacing, e.g. 

roof areas, car parking and roads, it is possible for high intensity rainfall storms to exceed the 
available capacity for water not be able to soak into the ground or enter the man made 
drainage system at a quick enough rate to cope with the volume of water.  Where this occurs, 
the excess water can flow across land and potentially cause flooding. 

 
4.9 In order to assess the flood risk to the site from this source of flooding, the site needs to be 

analysed in the larger context.  To the North, the land form falls toward the Yeading Brook, 
and the site is significantly higher than the Brook and its floodplain. Whilst the Grand Union 
Canal, (Paddington Branch) lies between the site and the Yeading brook, it too is slightly 
lower than the site as it is connected to an overflow spillway down to the Brook.    

 
4.10 To the South, the site is bounded by the Great Western Railway.  Because the railway is on 

embankment, it protects the site from any potential overland flow from the south. 
 
4.11 Overland flow is conceivable from the direction of South Road, which is to the east, and from 

the existing densely built up residential area of Beaconsfield Road to the north and north east. 
 
4.12 Since in overland flow conditions, the water will find the easiest way to the lowest point, which 

in this case will be extensive road network around the site, the risk of flooding due to overland 
flow can be minimised by sympathetic design adopted for the levels regime of the site itself. 
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 Groundwater 
 
4.13 In areas where the level of groundwater is high, rainfall that soaks into the ground can raise it 

to a level where structures within the ground are at risk of flooding.  Structures such as 
basements or detention ponds can be at risk, although this is dependent upon the ground 
conditions of the site. 

 
4.14 From the Wallingford Winter Rainfall Acceptance Maps, the site is located within W.R.A.P 

class 2, which given the information from the EA regarding the permeability of the soils in the 
area would indicate that the soil is: 

 
 “(i) Very permeable soils with shallow ground water” 

 
4.15 The extensive ground investigation for the site revealed groundwater in the majority of the 

boreholes and trial pits, varying from seepages to rapid inflows, and at depths ranging from 
0.3m to 4.5m but in general circa 2m down.  The direction of groundwater flow is from south 
east to northwest, i.e. towards the water bodies of the grand Union Canal and Yeading Brook. 
Groundwater flow is very slow and assessed as very complex and affected by underground 
obstructions.  It is seen to vary seasonally too.  It is likely to be altered to some extent at near 
surface levels by the introduction of new below ground drainage to serve the proposed 
development. 

 
4.16 The EA have no record of any flooding occurring due to groundwater on the site.  The risk of 

flooding due to groundwater is likely to reduce due to, first, the installation of new positive well 
designed drainage systems, and second, the increase in impermeable cover due to buildings, 
roads and external pavings. 

 
 Sewers 
 
4.17 Flooding from sewers occurs when the quantity of water flowing into the sewers exceeds the 

capacity of the sewer and backs up to an extent where it floods out of manholes or gullies.  
Alternatively and more commonly, sewers flood when a blockage occurs in a pipe.  This is 
more likely on private sewers, but is usually less severe than flooding from larger public 
sewers which can cause extensive flooding due to the greater quantity of surface area which 
they drain. 

 
4.18 At the present time the site is substantially devoid of a fully active and positive drainage 

systems, other than the sectional remains of old systems that used to serve the previous 
industrial uses of the site.  Completely new systems for below ground drainage are necessary 
for the redevelopment of the site. Separate systems will be provided for surface water and 
foul. These will be designed in accordance with contemporary drainage standards and built 
out in increasing capacity to suit the phasing programme. 

 
4.19 At just two locations, within the entire main site, there are existing sewers that pass through 

the site.  The surface water sewer, mid way along the site, is intended to be re-laid as part of 
the development, and will be designed to comply with current standards, that require, at 
minimum, the design to demonstrate no flooding in a 1 in 30 year event. 

 
4.20 The foul sewer that passes through the narrow western end of the site has been assessed by 

Thames Water to have adequate capacity. 
 
4.21 In the event that any sewer, new or existing, became blocked or overloaded, the resultant 

surface flood that might occur in consequence would disperse via the road network in the 
direction of the prevailing fall, towards the north. Property thresholds would be protected by 
judicious setting of finished floor levels with an appropriate “freeboard” above the surrounding 
external ground level, and a fully co-ordinated scheme of and external works levels schemes.    

 
 Artificial Sources 
 
4.22 The Grand Union Canal, a man-made structure, is located immediately adjacent the site on its 

north side. The length of the Grand Union Canal in question is the Paddington Branch.  

N:\A012564\Reports\RB 21.08.08 West Southall Flood Risk Assessment  V4  23



WHITE YOUNG GREEN 

Canals are normally isolated from other watercourses, and therefore do not generally receive 
storm-water from streams, rivers or sewers. Accordingly, they are impacted by rainstorms 
only to the extent of the precipitation falling on their plan area and adjacent verges banks and 
tow path areas.  The latter are typically not impermeably surfaced, especially in rural areas. 
So if, say, 50mm of rain were to fall on a section of canal between adjacent lock structures, its 
water level would raise by the same amount, 50mm.  The Paddington Branch of the Grand 
Union Canal is set at a slightly lower level than the site, and in the event of an unprecedented 
inflow of storm water, or failure of a bank, the canal would spill northwards towards the 
Yeading Brook noting that there is an existing spillway in place midway along the site 
boundary.  Accordingly there is no conceivable mechanism for flooding of the site from the 
canal. 

 
 b) Description of Flooding 
 
4.23 The analysis of the sources of flooding has indicated that the most significant source in the 

wider area is that of fluvial flooding from the Yeading Brook.  Other sources of flooding are 
considered as insignificant when compared with the fluvial event. 

 
4.24 In a 1 in 100 year fluvial event, the Yeading Brook would come out of bank and occupy its 

floodplain.   The modelled Q100+20% flood level at the location of the proposed Springfield Road 
footbridge is 27.75m AOD.  The lowest point on the main site, at approximately 30.00m AOD, 
therefore has a 2.25m freeboard above the worst 1 in 100 year flood. 

 
4.25 In a 1 in 100 year fluvial event, the Yeading Brook would come out of bank and occupy its 

floodplain.   The modelled Q100+20% flood level at the location of the proposed Springfield Road 
footbridge is 27.75m AOD.  The lowest point on the main site, at approximately 30.00m AOD, 
therefore has a 2.25m freeboard above the worst 1 in 100 year flood. 

 
4.26 Historically the EA have no record of this main site flooding from a fluvial event or from 

groundwater.  In addition Thames Water has no record of the site flooding due to sewers. 
 
 c) Flood Zone Delineation 
 
4.27 From the analysis of the various flood events, the main scenario that could be a potential 

concern because of its severity is that of fluvial flooding from the Yeading Brook. 
 
 Modelled interpolated flood levels for present day: 
 1 in 100 year event (1%)+20% for climate change  = 27.75m AOD 
 
 Existing site levels:  

Typical minimum level:                               30.25m AOD 
 Typical maximum level:                  32.95m AOD 
 
4.28 Based on a simple inspection of the current modelled flood levels for the Yeading Brook, the 

site appears to have better than 1 in 1000 year protection against flooding on account of its 
elevation. 

 
4.29 Accordingly, the site is at a level raised adequately above the worst flood level in the Yeading 

Brook, as described in PPS 25, to meet the desirable, and proposed, Zone 1 classification. 
 
 d) Surface Water Drainage  
 
4.30 New drainage systems for collecting and dissipating surface water will be provided.  The 

outfall will be to the Yeading Brook. Attenuation to the allowable run-off discharge based on 
Greenfield run off rates will be incorporated.  The new system(s) will be designed to cope with 
storms of 1 in 30 year return period without flooding, allowing for the elevated level of storm 
water in the Yeading Brook.  Additionally, the site will be laid out, and the drainage systems 
designed, to ensure that in storms of up to 1 in 100 year return period including an additional 
30% for climate change, all storm water will be held within the site except for the Allowable 
Run-off Discharge Rate. 
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 Strategic Flood Risk Assessment Implications 
 
4.31 Since there is no SFRA available for this area no comment can be made on its implications.  

It is noted that at the time of writing one is understood to be advanced in its course of 
preparation. 

 
 Probability of the Site Flooding 
 
4.32 Based on the information and analysis, it is concluded that the probability of wide-scale or 

catastrophic flooding due to fluvial or tidal events is low. 
 
4.33 Nonetheless, the possibility remains of localised flooding in the event of blocked drains, 

defective rainwater goods or short duration localised rain storm events.  Detailed design of 
the project will consider how to best mitigate damage to property and disruption to normal 
activity due to these eventualities. 

 
 Climate Change  
 
4.34 The factors for climate change that will affect the design 1 in 100 year flood level of the 

Yeading brook adjacent to the site have been included in the hydraulic analysis carried out in 
the complimentary river FRA report. 

 
4.35 The 1 in 100 year flood level in the Yeading brook, including climate change, is as quoted in 

this report, and includes for a 20% increase in peak flow allowance for climate change. 
 
4.36 The other climate change factor that will affect the site is that of the increased rainfall event.   

From Table B.2 of PPS 25, the design peak rainfall intensity applicable until 2115 is + 30%. 
This figure will be incorporated into the design of the on-site drainage system. 

 
 Development Proposals and Layout 
 
4.37 The proposed re-development of the West Southall site will provide a mix of uses which will 

be residential led but also include retail, employment, leisure and community facilities, 
including a health centre and primary school.   

 
4.38 These are illustrated on the extracts from the Design and Access Statement, which has been 

prepared by Make Architects, in support of the planning application, and which are included at 
Appendix E. 

  
Existing Drainage Arrangements  
 

4.39 The site is in the natural catchment of the Yeading Brook, a watercourse classified as main 
river and in the control of the Environment Agency.  The Yeading Brook is located to the north 
and northwest of the site, separated from the site by the Grand Union Canal. 

 
4.40 Some significant areas of the site are covered in hard paving, albeit less than the 

impermeable cover intended when redeveloped.  A proportion of the existing paved areas 
have positive drainage, with gully outlets and manholes, generally connecting to an existing 
300mm diameter public sewer that crosses the site from south to north and discharging into 
the Yeading Brook.  Minor outfalls to the canal are also seen to exist.  Some incomplete 
records of these systems exist but cannot be relied upon. 

 
4.41 The balance of the site area, not positively connected by the public sewer referred to above, 

is informally drained by infiltration.  It is understood that infiltrating surface water is potentially 
in continuity with the Yeading Brook, through the underlying soils, especially the gravels, but 
is impeded by obstructions and the Minet tip feature. 

 
4.42 There are public foul sewers at two locations within the site.  A 300mm diameter public sewer 

enters the western tip of the site from under the Great Western Railway, and leaves in a 
westerly direction, crossing the valley of the Yeading Brook and under the Grand Union 
Canal, to join the Crane Valley trunk sewer some 300 metres further west.  In addition, a 

N:\A012564\Reports\RB 21.08.08 West Southall Flood Risk Assessment  V4  25



WHITE YOUNG GREEN 

smaller diameter sewer leaves the site in a southerly direction from the vicinity of the NGG, 
now decommissioned, gasholders compound.  At this location holder water historically was 
drained into an open triangular holding pit from where it was pumped to the 225mm via public 
sewer referred to above.  However, these water sealed holders are now decommissioned and 
the function no longer exists. 

 
 Surface Water Drainage Proposal (SuDS) 
 
4.43 A range of sustainable options for inclusion within a satisfactory surface water drainage 

system have been considered by WYG.  The Environment Agency and Thames Water have 
previously been consulted about the applicable policies, site restrictions, preferences and 
available option. 

 
4.44 Infiltration techniques will not be utilised within the proposed drainage scheme as agreed with 

the Environment Agency due land contamination history and remediation strategy associated 
with the site. 

 
4.45 The relevant authorities are in support of the level of structuring shown on the current plans.  

Therefore, it is not possible to set aside large open areas for sustainable drainage alone. 
 
4.46 Although there is restricted opportunity for the inclusion of certain SuD’s solutions for reasons 

stated above, there are many other methods of SuD's that can be incorporated into the 
development proposals.  Therefore, drain will be to the Yeading Brook, restricted to the 
natural greenfield runoff rate and on-site storage will be provided to contain the critical 1 in 
100 year plus climate change storm event.  On-site storage will be provided via the following 
methods during the stated storm events below. 

 
 During storm events up to the critical 1 in 30 year: 

 Adopted large diameter pipes/box culverts. 
 Private geo-cellular/steel tanks 
 Wetland features (to be construction in later phases) 

 
Consideration will be given during the detail drainage submission of all phases to the 
use of: 
 Green roofs (assumed zero storage) 
 Rain water harvesting (assumed zero storage)  

 
During storm events between the critical 1 in 30 year and 1 in 100 year plus climate 
change: 
 Permeable paving, with lined sub base storage, where the land use is deemed 

appropriate. 
 Above ground storage, in the form of controlled area ponding. 
 Lined swales (if land becomes available following detailed design). 
 Dry detention basins (where land is available following detailed design). 
 Private geo-cellular/steel tanks (should lined swales/dry detention basin be proven not to 

be feasible as a first option due to site density within a particular phase). 
 Wetland features (to be constructed in later phases). 

 
During storm events between the critical 1 in 30 year and 1 in 100 year plus climate change 
the SuDs Hierarchy Table below should be used to provide the most Sustainable Solution: 
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SUDS 
Techniques 

Flood 
Reduction 

Pollution 
Reduction 

Landscape
& Wildlife 

Benefit 
Living roofs √ √ √ 
Basins & Ponds 
- wetland 
- balancing pond 
- detention basin 
- retention pond 

√ √ √ 

Filter Strips & 
Swales 

√ √ √ 

Infiltration 
- soakaways 
- infiltration    
  trenches 
- infiltration basin 

√ √ √ 

Permeable 
Surface & Filter 
Drains 
- gravelled areas 
- paving blocks 
- porous paving 

√ √  

Most 
Sustainable 

↑ 
 
↑ 
 
↑ 
 
 
↓ 
 
↓ 
 
↓ 

Least 
Sustainable 

Tanked Systems
- oversized pipes  
  & box culverts 
- storm cells 

√   

 
 

4.47 The exact SuDs methods used will depend on which phase of the development is being 
constructed.  The density of any particular phase once the detail layout and level design has 
been finalised will greatly influence the SuDs methods chosen during the detailed drainage 
design.  It should also be reinforced that infiltration techniques are not permitted due to 
contamination issues on-site.  Therefore other storage techniques such swales, ponds, 
permeable paving etc will require lining to prevent infiltration as well. 

 
4.48 Additional features of the surface water scheme proposals, and considerations affecting the 

choice and type of system are as follows: 
 

a) There are two options in respect of piped outfall connections to the Yeading Brook.  
Option 1 is based on two outfalls, while Option 2 is based on only one outfall, being 
the refurbished existing public surface water sewer outlet. 

 
b) The existing surface water sewer which crosses the site from south to north  will be 

diverted in order to follow the new street pattern and to avoid “building over”, as it is 
believed to be in an aged state. 

 
c) The public sewer diversion described in b) will be constructed in extra large diameter 

pipes, of 1.8 m, 2.1 m or 2.4 m diameter, in order to provide balancing and storage of 
storm water. 

 
d) The existing public sewer outfall to Yeading Brook, laid underneath the Grand Union 

Canal, is to be retained and potentially refurbished, subject to condition survey.  The 
additional public sewer outfall to the Yeading Brook, proposed for Option 1 is the 
preferred solution, subject to reaching agreement with the British Waterways as this 
will require temporary closure of the canal to enable constructing it in temporary coffer 
dams unless other jacked methods prove economically feasible. 

 
e) Allowable Flow Rates:  discussion and correspondence received from the 

Environment Agency have confirmed that the site shall discharge at the natural 
greenfield run-off rate as detailed in this report and Appendix D. 
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f) Petrol/oil interceptors, on larger car parking areas and service areas will be 
incorporated, in line with Environment Agency document PPG3, typically installed 
upstream of the connection into the adoptable surface water sewer in the adjacent 
road. 

 
g) Roof water will by-pass the petrol/oil interceptors, in line with Environment Agency’s 

recommendations, wherever practical and be used if feasible in mains water 
harvesting systems. 

 
e) Allowable Run-Off Rates 

 
4.49 After consultation with the EA, the aspiration for greenfield run-off in the London area is 

acknowledged.  PPS 25 recommends in strong terms that any new development should 
replicate the greenfield run-off rate where possible, unless there are mitigating circumstances. 
Frequently sites enjoy prescriptive rights to discharge to adjacent water courses, and 
compliance with the PPS25 recommendation, is an onerous requirement for the site 
infrastructure. 

 
4.50 The greenfield run-off rates for central London are generally considered to be in the range 2 to 

8 litres per second per Hectare (l/s/h) depending upon soil type and topography. 
 
 Existing Run-off Rate – Discussion  
 
4.51 Whilst parts of the site have been positively drained in previous uses, mainly for gas 

production and other industrial uses, it cannot be demonstrated that the site is extensively 
connected by below ground pipes to the outfall watercourse. Some below ground piped 
gravity drainage systems are shown on historic site plans, and a public surface water sewer 
crosses the site.   

 
4.52 However the process of the past and recent demolitions appears to have removed the visible 

evidence of existing systems – typically, manholes have their tops removed and are in-filled 
with demolition rubble.  

 
4.53 The public sewer is known to be in poor condition – several attempts to prove its condition 

were frustrated by the presence of debris, so it not known if the debris is loose or corresponds  
to a collapse of the pipe.  The Statutory Sewerage Undertaker, Thames Water, who own are 
responsible for the maintenance of the sewer have advised that it is in very poor condition, 
and should be re-laid.  

 
4.54 Whilst some of the car parking facilities now occupying the site are informal hard-standings 

comprising gravel spread over compacted demolition rubble, others have entailed re-surfacing 
work in dense bitumen macadam, which is effectively impermeable. Run-off from these areas 
is guided by surface falls to existing outlets or to new gullies and channel drains. It is unlikely 
that new mains drainage was installed, and more likely that systems were located and new 
connections made.  The extent to which these outlets now connect directly to the existing 
300mm Dia. public surface water sewer and hence to the Yeading Brook cannot be 
determined, because there is little or no access through which a CCTV survey could be 
carried out. 

 
 Existing Outfall via Public Sewer 
 
4.55 A further factor in analysing the existing run–off rate to the Yeading Brook is the finite capacity 

of the single 300mm Dia. pipe that connect the entire site – its capacity is very much lower 
than the developed, un-attenuated discharge rate from the site would be. 

 
 Existing Run-off Rate – Summary  
 
4.56 In summary, most of the site presently drains surface water by infiltration, and a small 

proportion drains via former systems understood to be in poor condition  These may in turn 
drain by infiltration into the ground at blockages and collapses.  However, it may connect, 
perhaps slowed by passing through silted pipes, to the main outfall to main river. 
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 Policy for PPS 25  
 
4.57 PPS 25 states that “The surface water drainage arrangements for any development site 

should be such that the volumes and peak flow rates of surface water leaving a developed 
site are no greater than the rates prior to the proposed development…” 

  
4.58 Given the foregoing, it is proposed that the new development will discharge at the green-field 

rate, as determined by an acceptable hydraulic estimation method. 
 
4.59 It is proposed that allowable rates will be based on the Institute of Hydrology Report IH124, 

which was used to produce the computer output reproduced at Appendix D. 
 
4.60 It is proposed that on-flow rates will be controlled with regard to rainstorm severity, so as to 

mimic the corresponding undeveloped run-off rate.   In order to mimic the higher on-flow rates 
in more severe storms, the outflow control mechanisms will incorporate multiple orifices, 
weirs, vortex flow controllers or pumps, (or a combination of these) as appropriate.  The 
construction of the flow restriction mechanism is subject to detailed design in due course. 

 
4.61 Based on the net site area, IH124 gives the following run-off rates for each of the storm return 

periods shown:- 
 
 Return period.  Allowable Run-off, litres per second 
  

1 year                           49.4 
2 years                         51.2 
5 years                         74.4 
10 years                       94.1 
20 years                       116.4 
25 years                       124.8 
30 years                       131.7 
50 years                       152.2 
100 years                     185.4 

 
4.62 These figures are proposed in undertaking the detailed design of the drainage system. 
 
 Storage Calculations  
 
4.63 The proposed development will be constructed in phases.  The initial phasing of the 

development can be seen in the drawing in Appendix G. 
 
4.64 Calculation sheet A17014_3201_C_001 in Appendix H demonstrates the approximate 

greenfield runoff rates for each phase base on the rates provided.  It also provides 
approximate storage requirement for each phase during storm events up to the 1 in 30 year 
and storm events between the 1 in 30 year and 1 in 100 year plus climate change. 

 
4.65 The storage requirement up to the 1 in 30 year event will be provided using underground 

attenuation.  The additional storage requirements during storm events between the 1 in 30 
year and 1 in 100 year plus climate change will be provided within an above ground open 
storage system.  Only when the density of the development will not allow this, will 
underground storage be used to provide the additional attenuation required. 

 
4.66 Drawing No. A17014_3201_C_600_P1 in Appendix G shows potential areas for above ground 

storage within each phase.  The above ground storage requirements and available land for 
each phase has been considered and approximate flood depths calculated as shown on 
Calculation sheet A17014_3201_C_001 in Appendix H. 

 
4.67 The above calculations demonstrate that it is possible to provide the required on-site storage 

for the 1 in 100 year plus climate change storm event.  The required storage will also be 
provided using a wide range of Sustainable Drainage Systems (SuDs) as previously 
discussed. 
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4.68 The required storage volumes and greenfield run-off rates will vary for each phase depending 
on the exact impermeable areas proposed during the detailed layout design.  Therefore during 
the detail drainage design the exact storage volumes and greenfield run-off rates should be 
calculated for each phase accordingly and implemented into the detailed drainage design.  

 
 Development Phasing 
 
4.69 The construction and occupation of the West Southall redevelopment is planned to be phased 

over a number of years and, as such, the drainage demand will increase over a period of 
years. Preliminary phasing plans of the site have shown there to be a total of thirteen phases 
as shown in the drawing in Appendix G. 

 
4.70 The provision of adoptable mains drainage, both surface water and waste, can be phased to 

cope with such. 
 
4.71 Conventional arrangements for accessing and servicing of a major development could 

typically entail the construction of infrastructure, comprising adoptable roads, mains drainage 
and incoming mains services, in advance of the construction of individual buildings.  When 
buildings are completed, they may then be connected directly to incoming mains supplied and 
waste water systems for commissioning and early occupation. 

 
4.72 Conventional arrangements for accessing and servicing of a major development could 

typically entail the construction of infrastructure, comprising adoptable roads, mains drainage 
and incoming mains services, in advance of the construction of individual buildings.  When 
buildings are completed, they may then be connected directly to incoming mains supplied and 
waste water systems for commissioning and early occupation. 

 
4.73 Due to the size of this development and a period of build, circa 15 years, it is practical to 

phase drainage provision to match demand, such phases being constructed to a pre-
determined strategy and plan. 

 
4.74 The design of the adoptable waste and surface water mains drainage infrastructure will 

therefore be given careful consideration at the detail design stage, in conjunction with the 
Developers and the Adopting Authority – Thames Water Utilities.  Factors to be taken into 
account include: 

  
 Meeting the minimum hydraulic loading on gravity pipelines to provide adequate velocities 

for self cleaning flow regime. 
 Configuring pump stations and rising mains so that part loaded systems have a 

satisfactory hydraulic regime.  In particular, design against septicity in rising mains will 
require close attention, and it may be necessary to add flushing and/or dosing equipment 
into the foul pumping stations. 

 An optional strategy for the design for phased completions associated with the installation 
of twin rising mains in place of one single pumped main of larger size.  This would be 
subject to detailed design and the agreement of the adopting authority. 

 It is possible that at the earliest stages in the development it will be appropriate to make 
temporary connections into existing outfalls, such as the existing public surface water and 
foul sewers respectively.  These temporary arrangements may also be applicable for the 
drainage of temporary construction site welfare facilities. 

 
 
4.75 More specifically for the waste water system, once the primary connection is made to the 

main sewer passing below the Brent Road tunnel, phasing will progressively add local gravity 
systems each with its own gravity pipe network and pump stations.   

 
4.76 Each local pump station, of which there is estimated to be three or more will then discharge 

via the rising mains which may be multiple in nature as discussed above.  Thereby the 
distribution of new “first time” drainage availability can match the increasing development 
demand, generally moving from north east to west. 
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4.77 More specifically for the surface water system, once the existing outfall under the Grand 
Union Canal is regenerated, phased local systems, including storm water storage, can be 
established (including any primary infrastructure system below main roads connecting to the 
outfall) allowing progressive satisfaction of demand.  Subsequently the second, western half 
of the site, can similarly progress linked to the second outfall system, assuming that Option 2 
is taken up. 

 
4.78 In such a manner, the phased increasing demand can be practically satisfied by a sectional 

completion of drainage designed to an overall agreed design strategy at the outset. 
 
 Detailed Design  
 
4.79 It is proposed that the mitigation measures set out above are controlled by condition to the 

planning consent which will be approved by the LPA and their consultees. 
 
 f) Off Site Impacts  
 
 Impact of Development on Hydrological Morphology  
 
4.80 Additional flood risk in the catchments of the River Crane and Yeading Brook due to the 

proposed development is fully mitigated by the proposals for surface water drainage within the 
site for storms of up to 1 in 100 year return fluvial including climate change. 

 
 g) Waste Water (Foul) Drainage Proposals  
 
4.81 It is proposed that the individual plots within the development will be served by a conventional 

system of adoptable below ground drainage, featuring sewers laid within the new street 
pattern, with manholes at suitable maximum spacing intervals, junctions and major building 
connections.  All foul discharge/waste water will be connected into Thames Water’s 
maintained system at a point having adequate hydraulic capacity. 

 
4.82 On account of the length of the site, and that it is effectively topographically level from end to 

end, it will be necessary to install intermediate pump stations.  A gravity outfall from end to 
end of the site would be too deep to be practical and difficult to construct. 

 
4.83 A scheme has been conceived which relies upon 3 pump stations.  Space will be provided 

within these stations as appropriate to facilitate additional capacity for long term future 
redevelopment of the remaining single operational eastern gasholder land. 

 
4.84 Rising mains laid under the new streets will connect each of the three pump stations to the 

outfall, an existing manhole at the western end of the site. 
 
4.85 It is envisaged that all of the main foul sewers located within the new street layout, together 

with the three pump stations and their associated rising mains, will be the subject of a Section 
104 Agreement for their adoption by Thames Water.   

 
4.86 Following consultations with Thames Water, and in order to determine that the existing 

Thames Water system will be capable of receiving the new additional waste water flows from 
the redevelopment, a study is being carried out by Thames Water, commissioned by the 
Developer and at his cost, to carry out flow monitoring and to appraise the available spare 
capacity in the existing system.  The study confirmed that the existing foul sewerage system is 
capable of receiving the predicted waste water flows volumes generated by the development. 
This study was competed in March 2005, and the report is included at Appendix F and 
remains fundamentally valid at the time of reporting. 

 
4.87 In order for the foul drainage system described above to become vested as public sewer, and 

to be maintained by Thames Water in perpetuity, it will require to meet the all relevant 
Thames Water Utility specifications including the nationally recognised “Sewers for Adoption, 
6th Edition” specification. 
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4.88 The strategic design shown on drawing number 305/P1 is subject to further design 
development of the site plans, detailed design development of the sewage system, detailed 
design of the pump station compounds and the approval of Thames Water Utilities. 

 
4.89 The existing single eastern holder compound foul system will remain as existing. 
 
 h) Residual Risks 
 
 Remaining Flood Risks 
 
4.90 It has been established that risks due to fluvial and tidal flooding are minimal. The site is not 

reliant upon any maintained defences. However, some risk remains of flooding due to sewer 
failure onto overland flows. These residual risks should be taken into account in the detailed 
design of the site, for instance by construction such that: 

 
 Building thresholds are set higher than adjacent works areas and semi basement and 

basements are sympathetically designed. 
 Adoptable drainage systems meet the requirements of “Sewers for Adoption” and 

Thames Water in all regards. 
 Non adoptable drainage systems are adequately maintained, such as by twice yearly 

inspections and cleaning out as and when necessary. 
  

i) Conclusions  
 

4.91 WYG’s investigations have determined that viable solutions exist in principle to draining the 
redevelopment of Southall Gasworks.  They are illustrated on the enclosed plans. 

 
4.92 These solutions will ensure that flood risk to the main site is satisfactorily mitigated. 
 
4.93 Results of preliminary consultations with the Environment Agency and Thames Water Utilities 

have been incorporated into these proposals. 
 
4.94 Thames Water’s Impact Study established that there is adequate capacity in the existing 

public wastewater drainage system to which it is proposed the site will connect. 
  
4.95 SUDS opportunities have been investigated for feasibility and are proposed for inclusion 

where practical.  
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Photo 1 
Flood Relief Channel 

 
 

 
 

Photo 2 
Railway Bridge 

 



 
 

Photo 3 
River Stour, Kidderminster 
Naturalised Rock Armour 

 
 
 

 
 

Photo 4 
River Wye, High Wycombe 

150 mm Rock Armour to Q100 Level After Naturalisation 
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May 2008 Flood Data 
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Environment Agency ref: NE16962JM

The following information has been extracted from the River Crane Mapping Study (Halcrow 2008)

Caution: 
This model has been designed for catchment wide flood risk mapping.  It should be noted that it was not created to produce flood levels for 
specific development sites across the entire catchment.

All flood levels are given in metres Above Ordnance Datum (mAOD)
All flows are given in cubic metres per second (cumecs)

MODELLED FLOOD LEVEL

Node Label Easting Northing 5 yr 10yr 20 yr 50 yr 100 yr 100yr + 20% 1000yr
Y720 510870 179619 26.56 26.65 26.74 26.91 27.03 27.22 29.06
Y719 510771 179465 26.48 26.58 26.68 26.87 26.99 27.20 29.05
Y718 510691 179457 26.43 26.53 26.65 26.85 26.97 27.18 29.05
Y717 510684 179455 26.43 26.53 26.65 26.85 26.97 27.18 29.05
Y716u 510687 179430 26.37 26.47 26.58 26.77 26.89 27.09 28.98
Y716d 510684 179380 26.31 26.40 26.51 26.68 26.80 26.99 28.83

MODELLED FLOWS

Node Label Easting Northing 5 yr 10yr 20 yr 50 yr 100 yr 100yr + 20% 1000yr
Y720 510870 179619 10.85 11.58 12.34 13.79 14.78 16.12 24.54
Y719 510771 179465 11.21 11.93 12.65 14.05 15.02 16.58 25.11
Y718 510691 179457 11.78 12.58 13.37 14.92 15.98 17.71 25.90
Y717 510684 179455 15.90 17.22 18.67 21.34 23.10 25.96 42.47
Y716u 510687 179430 15.90 17.22 18.66 21.34 23.10 25.95 42.47
Y716d 510684 179380 15.90 17.22 18.66 21.34 23.10 25.95 42.47

Return Period

Return Period
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Environment Agency ref: NE16962JM

The following information has been extracted from the River Crane Mapping Study (Halcrow 2008)

Caution: 
This model has been designed for catchment wide flood risk mapping.  It should be noted that it was not created to produce flood levels for 
specific development sites across the entire catchment.

All flood levels are given in metres Above Ordnance Datum (mAOD)
All flows are given in cubic metres per second (cumecs)

MODELLED FLOOD LEVEL

Node Label Easting Northing 5 yr 10yr 20 yr 50 yr 100 yr 100yr + 20% 1000yr
Y726 511612 180266 27.21 27.26 27.32 27.42 27.48 27.59 29.09
Y725 511584 180082 27.03 27.09 27.15 27.26 27.34 27.47 29.08
Y724 511498 179877 26.90 26.96 27.03 27.16 27.25 27.40 29.08
Y723 511335 179849 26.85 26.92 26.99 27.12 27.21 27.36 29.07
Y722u 511196 179767 26.78 26.84 26.92 27.05 27.14 27.31 29.06
Y722d 511192 179765 26.76 26.83 26.90 27.03 27.12 27.28 29.06
Y721 511065 179708 26.70 26.77 26.85 26.99 27.09 27.27 29.06
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Environment Agency ref: NE17148SS

The following information has been extracted from the River Crane Mapping Study (Halcrow 2008)

Caution: 
This model has been designed for catchment wide flood risk mapping.  It should be noted that it was not created to produce flood levels for 
specific development sites across the entire catchment.

All flood levels are given in metres Above Ordnance Datum (mAOD)
All flows are given in cubic metres per second (cumecs)

MODELLED FLOOD LEVEL

Node Label Easting Northing 5 yr 20 yr 50 yr 100 yr 100yr + 20% 1000yr
HB015 510900 180304 26.50 26.72 26.91 27.04 27.24 29.18
HB014u 510893 180276 26.50 26.72 26.91 27.03 27.24 29.18
HB014d 510893 180276 26.50 26.71 26.91 27.03 27.24 29.17
HB013 510870 180208 26.49 26.71 26.90 27.03 27.24 29.16
HB012 510846 180116 26.48 26.70 26.90 27.02 27.23 29.16
HB011 510820 180020 26.47 26.69 26.89 27.01 27.22 29.16
HB010 510799 179919 26.47 26.69 26.89 27.01 27.22 29.16
HB009 510796 179820 26.46 26.68 26.88 27.00 27.21 29.16
HB008u 510832 179745 26.44 26.66 26.86 26.98 27.19 29.13
HB007d 510829 179720 26.44 26.66 26.86 26.98 27.19 29.05
HB006 510797 179650 26.44 26.66 26.86 26.98 27.19 29.06
HB005 510756 179565 26.44 26.65 26.85 26.98 27.19 29.06
HB004 510756 179557 26.44 26.65 26.85 26.98 27.19 29.06
HB003 510750 179543 26.43 26.65 26.85 26.98 27.19 29.05
HB002 510684 179469 26.43 26.65 26.85 26.97 27.18 29.05

Return Period



MODELLED FLOWS

Node Label Easting Northing 5 yr 20 yr 50 yr 100 yr 100yr + 20% 1000yr
HB015 510900 180304 4.77 5.98 6.96 7.59 8.75 19.74
HB014u 510893 180276 4.77 5.98 6.96 7.58 8.74 19.72
HB014d 510893 180276 4.77 5.98 6.96 7.58 8.74 19.72
HB013 510870 180208 4.78 5.99 6.95 7.56 8.72 19.66
HB012 510846 180116 4.79 6.00 6.95 7.56 8.70 19.58
HB011 510820 180020 4.81 6.02 6.96 7.57 8.71 19.50
HB010 510799 179919 4.83 6.05 6.98 7.60 8.74 19.41
HB009 510796 179820 4.87 6.11 7.05 7.68 8.86 19.24
HB008u 510832 179745 4.88 6.13 7.07 7.71 8.90 19.20
HB007d 510829 179720 4.88 6.13 7.07 7.71 8.90 19.20
HB006 510797 179650 4.90 6.15 7.10 7.74 8.94 19.16
HB005 510756 179565 4.91 6.18 7.14 7.79 9.00 19.10
HB004 510756 179557 4.92 6.19 7.14 7.79 9.00 19.10
HB003 510750 179543 4.92 6.19 7.15 7.80 9.01 19.09
HB002 510684 179469 4.94 6.22 7.19 7.85 9.07 19.05

Return Period
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Response to FRA version 3 



 

Environment Agency 
30-34 Albert Embankment, London, SE1 7TL. 
Customer services line: 08708 506 506 
Email: enquiries@environment-agency.gov.uk 
www.environment-agency.gov.uk 
Cont/d.. 

 
 
 
 
 
 
 
 
Richard Blacknell 
White Young Green Environmental Ltd 
richard.blacknell@wyg.com  
 
 
 

 
 
Our ref: TL/2008/100682/04-L01 
Your ref: West Southall 
 
Date:  22 July 2008 
 
 

 
Dear Mr Blacknell 
 
SUBMISSION OF REVISED FLOOD RISK ASSESSMENT FOR THE YEADING 
BROOK CROSSINGS AND THE EASTERN ACCESS.  
FORMER SOUTHALL GAS WORKS SITE, SOUTHALL.        
 
Thank you for the revised Flood Risk Assessment (FRA) for the bridge works and 
eastern access at Southall Gas works. 
 
Bridge works 
 
The revised FRA for the bridge works has dealt with most of the outstanding issues, 
there are however a couple of points which need to be addressed prior to 
submission: 
  

• Flood storage compensation should be provide accounting for climate 
change, this must be demonstrated ad part of you plans and cross sections. 
Due to the stability works being undertaken, this volume may already be 
provided at the correct levels but this must be shown in the FRA. 

• Please confirm the run-off rates from the surface water attenuation. It is stated 
in the report that this will be to Greenfield rates as agreed, but the calculations 
for the detention basin show run-off rates in excess of this, will this remaining 
run-off be catered for in the drainage system? 

• Please provide a topographic site survey suitably sized so it is legible as part 
of the planning application, and include the surveys of the river and other 
channels. 

• Please confirm that the channel on the bridge design sections is indicative as 
this does not meet with our discussions regarding a two-stage channel 
approach. 

  
We will condition the details of the bridges, river diversion and channel design as 
part of the planning application. Further discussion with us will be required at 
discharge of condition stage to ensure the appropriate design is used. 
 
Flood Defence Consent will be required from us for works in, over, under or within 
8m of the Yeading Brook. Works to ordinary watercourses such as the flood relief 



  

End 
 

2

channel will require consent for any works will affect the flow of the watercourse, 
such as diversions. 
 
Eastern Access 
 
At the planning application stage we would object to the planning application for the 
Eastern Access as the FRA has failed to provide the information we previously 
requested as follows: 
 

• It must be confirmed that SUDS will be used on site, this is part of the 
drainage strategy and the attenuation volume and method must be confirmed 
at this stage. This is the developers responsibility, the requirements of 
Thames Water are separate to our requirements and Planning Policy 
Statement 25, as Thames Water deal with the sewer capacity and not on site 
attenuation. 

• The run-off has not been restricted to the Greenfield rate as agreed and as 
required by the Development Control policy messages in Ealing’s SFRA and 
our requirements. 

• Calculations must be provided to demonstrate the volume of attenuation 
provided. 

  
Please note we have not provided comments on the surface water strategy for the 
main site as the revised version has not yet been received. 
 
Please contact me if you have any questions to the above.  
 
Yours sincerely 
 
 
 
 
 
 
Ms Anna Scott 
Major Projects Officer  
 
Direct dial 020 7091 4042 
Direct e-mail anna.scott@environment-agency.gov.uk 
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Response to FRA version 2 
 



Environment Agency 
30-34 Albert Embankment, London, SE1 7TL. 
Customer services line: 08708 506 506 
Email: enquiries@environment-agency.gov.uk 
www.environment-agency.gov.uk 
Cont/d.. 

 
 
 
 
 
 
 
 
Doug Ford 
White Young Green Environmental Ltd 
Sunley House Bedford Park 
doug.ford@wyg.com  
 
 
 

 
 
Our ref: TL/2008/100682/01-L01 
Your ref: West Southall 
 
Date:  29 April 2008 
 
 

 
Dear Mr Ford 
 
SUBMISSION OF BRIDGE CROSSING DETAILS, ECOLOGICAL MITIGATION 
PLAN AND GAS HOLDER WEST FACTUAL REPORT AND INITIAL 
INTERPRETATION REPORT.     
FORMER SOUTHALL GAS WORKS SITE, SOUTHALL.        
 
Thank you for submitting the above documents for our consideration. We are happy 
to meet with you to discuss the below comments in relation to the reports. We 
suggest a meeting be held on 16 May 2008 in our offices in Hatfield from 2pm to 
4pm.  
 
Flood Risk Assessment for bridges 
 
New mapping and modelling is now available on the Crane which may assist you in 
your calculations. If you wish to use this information please contact our External 
Relations team by emailing thnortheast@environment-agency.gov.uk. 
 
Bridge Design 
 
1. Springfield road bridge and Minet Park Bridge 
 
In terms of the two footbridges, we understand that the height of the bridges relative 
to the water levels has been maximised, of which we approve. However, both 
pedestrian bridges are proposed to cross the Yeading brook diagonally, which is 
likely to impact on the river and its corridor more than if they were to cross at 90 
degrees to the watercourse.  
 
We would like confirmation of why they have been proposed to cross at this angle 
and would like to question if they can be changed?  
 
In relation to the Spring field road bridge (which we assume is a pedestrian bridge) 
the abutment on the land between the GUC and the Yeading Brook is a large 
structure that seems to impinge in terms of space into the 4m buffer zone to the 
Yeading Brook. Can you please confirm why this distance is required. 



  

Cont/d.. 
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In relation to the Minet Park Bridge, does the access ramp on the Minet Country 
Park side have to run parallel with the riverbank? The design should minimise 
impacts on the river corridor which includes disturbance, and in this case is there any 
reason why the ramp could not be at 90 degrees to the Yeading Brook. 
 
2. Link Road Crossing 
 
Is there any opportunity for the embankments to be replaced with abutments and 
piers, to reduce the amount of flood storage compensation required? Having an 
embankment would also have a much greater impact on the wildlife site than would 
abutments and piers.  
 
We would also like to question if the road bridge been designed so that the height of 
the bridge relative to the water level has been maximised? Road bridges are wide 
and we need to see more details of the shading study to know the extent of shading.  
 
While the bridge must be designed so that there is minimal shading, it should be 
recognised that there is still a negative impact on the river, even if it is considered to 
be reasonably low, and such an effect should be put on balance sheet of negatives 
against which appropriate positives through mitigation and enhancement should be 
weighed up against. 
 
The mitigation report does not comment on the scale of impact of this bridge in terms 
of the severing of the wildlife site. We recognise that mammal tunnels have been 
proposed, but in terms of the current cohesive and relatively undisturbed nature of 
the site for example, nesting birds have not been considered in terms of impact.  
There is also the impact in terms of loss of area of the wildlife site, i.e. the physical 
footprint. This has not been addressed in the mitigation report.  
 
Trying to weigh up all impacts is a difficult task, but following guidelines set out by 
IEEM (Institute of Ecology and Environmental Management) for Ecological Impact 
Assessments (EcIA) would be of much use here, especially considering the scale of 
the works. In fact, the mitigation plan refers to an EcIA, but this has not been sent to 
us. We are aware from previous consultations that this southern area of the site is 
the most valuable for wildlife, and we do not consider that the impacts have been 
fully considered, and therefore cannot be sure that full appropriate mitigation is 
proposed. 
 
Please note that once we are satisfied with the proposed bridge designs we are 
likely to condition the details of the bridge design at the planning application stage 
and the works would require Flood Defence Consent from us. 
 
Flood Storage Compensation 
 
Insufficient information has been provided regarding the compensation. The volumes 
lost at each level must be demonstrated and the replacements shown in a similar 
manner for comparison.  
 
The area designated for compensation appears to be constrained by its situation in 
relation to the existing floodplain. It must be demonstrated that this area is 
hydraulically connected to the existing floodplain to ensure that floodwaters will 
reach the compensation area and not be forced elsewhere. 
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Channel diversion 
 
Insufficient information has been submitted regarding the channel diversion. It must 
be demonstrated that the new channel has sufficient hydraulic capacity, not just 
increased channel width for the combined flows. The channel should be two stage to 
accommodate low and high flows and set at the existing invert levels. 
 
FRA for Eastern Access 
 
The flood risk information submitted is not acceptable to us for the following reasons: 
� Inadequate information has been submitted regarding the assessment of surface 

water as existing and likely to be generated as a result of the development 
� Calculations regarding the volume of storage required, including an allowance for 

climate change, up to the 1 in 100 year critical storm duration have not been 
provided. 

� Surface water run-off has not been restricted as far as possible to the greenfield 
rate. 

� Sustainable Drainage systems have not been employed. 
 
Please note that is not acceptable to rely on a reduction in hardstanding to create 
improvements. There is ample space as part of the Eastern Access to include 
Sustainable Drainage Systems to act as attenuation including ponds, detention 
basins and swales. The FRA must comply with the requirements of PPS25 and the 
London Plan. See further surface water advice below. 
 
Surface Water FRA for masterplan site 
 
The greenfield run-off rate proposed is acceptable to us. However, the surface water 
FRA has failed to meet the requirements of PPS25 and the London Plan for the 
reasons outlined above. The previous FRA was written under old legislation which 
has now been superseded.  
 
Calculations must be submitted to demonstrate the surface water system as existing 
and as a result of the proposed development, including  30% rainfall intensity as an 
allowance for climate change, outlined in PPS25.  
 
Plans to illustrate the SUDS features proposed on site must be included at outline 
stage to ensure that adequate space is left in the design phase to include these. 
Plans of SUDS on site and the levels of attenuation provided by these must be 
submitted. The most sustainable methods possible on site must be used, with any 
barriers to the use of SUDS clearly justified as part of the FRA.  
 
Phased Application 
 
Where phased development of the site is proposed, the surface water FRA should 
demonstrate each phase of the development to ensure that adequate surface water 
facilities are provided as part of each stage. Only if this is demonstrated are we able 
to provide conditions which would be discharged at each phase of the development, 
otherwise the detailed design of the entire site will be required prior to discharge of 
conditions. 
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Surface water information: 
 
Planning applications under PPS25 should be ‘reducing flood risk to and from new 
development through location, layout and design, incorporating sustainable drainage 
systems (SUDS)’. 
 
The London Plan states in Policy 4A.3 The Mayor will, and boroughs should, ensure 
future developments meet the highest standards of sustainable design and 
construction and reflect this principle in DPD policies. These will include measures 
to: 
� Manage flood risk, including through sustainable drainage systems 

(SUDS) and flood resilient design for infrastructure and property 
� Encourage major developments to incorporate living roofs 

and walls where feasible (Policy 4A.11) 
 
Further policies, Policy 4A.9 Adaptation to Climate Change, Policy 4A.11 Living 
Roofs and Walls, Policy 4A.14 Sustainable drainage, Policy 4C.3 The natural value 
of the Blue Ribbon Network and Policy 4A.17 Water quality are relevant to this 
application. 
  
For the Surface Water Flood Risk Assessment to be acceptable to us the drainage 
system shall be designed as follows: 
� Surface water discharge from the site shall be restricted to the greenfield rate. 
� 1 in 100 year on-site attenuation shall be provided, including an allowance for 

climate change as outlined in PPS25. 
� Sustainable Urban Drainage solutions shall be employed. 
 
Any barriers to providing the above criteria must be clearly justified. 
 
Sustainable drainage is the practice of controlling surface water runoff as close to its 
origin as possible, before it is discharged to a watercourse or to ground. This 
involves moving away from traditional piped drainage systems towards softer 
engineering solutions which seeks to mimic natural drainage regimes. For a drainage 
scheme to be termed ‘sustainable’ it must meet the following three criteria:  
� Reduce flood risk 
� Improve water quality 
� Improve the environment  
 
When designing a site’s drainage scheme the type(s) of SUDS techniques selected 
should aim to meet all three criteria. The most sustainable techniques should be 
included your drainage design. Traditional piped/tanked systems are the least 
sustainable of all SUDS techniques and should be avoided, they will only be 
accepted if it has been demonstrated that they are the only viable technique. A site’s 
drainage design can be made up of a range of SUDS techniques. 
 
Flood Channel Enhancements 
 
The documents refer to works in regards the flood channel, and the proposals for 
this indicate that there will be ecological benefit here. We look forward to discussing 
the details on these proposals. 
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Proposed Wetland 
 
There is a wetland proposed within the central park area, but at this stage no details 
have been submitted. Although this is an outline application we would need to be 
sure that a wetland was viable in a area with the availability/water levels having been 
investigated and known to be able to support a wetland.  
 
The park is currently managed by Hillingdon Council and they have to balance many 
different park user needs. We need to be satisfied that there is sufficient and 
appropriate space for a fully functioning wetland. 
 
Yeading Brook 
 
No enhancement has been proposed to the Yeading Brook itself through the site. It 
is an wide and deep channel that has poor flow diversity and there is good scope to 
improve in-channel habitat. This has not been explored at all in the reports. In 
addition, there is some bank rock cladding proposed about which we have great 
concern.  
 
In channel enhancements could be a way of mitigating the impact of the bridges on 
the Yeading Brook and its corridor.  
 
There is the additional argument of increased numbers of people to the park from the 
development and if these pedestrian bridges are to be put in to encourage people to 
use the park, extra funds should be made available to enhance the park given the 
size of this new development, and the number of people likely to use the park. The 
Yeading Brook is such a feature of this park that there should be more consideration 
to its enhancement. 
 
Balance Sheet  
 
In order to be satisfied with a mitigation plan we will need more details than currently 
provided. To re-iterate, a balance of negatives and positives should be produced in 
order to satisfy us that all impacts have been addressed. Impacts should be given 
appropriate weight in terms of scale of impact, and that appropriate mitigation and 
compensation has been proposed. Currently this has not been provided. We are 
happy to discuss these comments in more detail at the meeting.  
 
Consents 
 
Under the terms of the Water Resources Act 1991, our prior written consent is 
required for dewatering from any excavation or development to a surface 
watercourse. Contact Consent Department on 08708 506506 for further details.  
 
Under the terms of the Water Resources Act 1991, our prior written consent of the is 
required for any discharge of sewage or trade effluent into controlled waters (e.g. 
watercourses and underground waters), and may be required for any discharge of 
surface water to such controlled waters or for any discharge of sewage or trade 
effluent from buildings or fixed plant into or onto ground or into waters which are not 
controlled waters. Such consent may be withheld. Contact Consent Department on 
08708 506506 for further details.  
 
Under the terms of the Water Resources Act 1991 our prior written consent is 
required for any works within 8 metres of the Yeading Brook. 



  

End 
 

6

Ground Contamination 
 
Due to current resourcing issues we have been unable to provide detailed comments 
on the Gas Holder Factual Reports submitted. However, we will try to submit 
comments to you as soon as we are able.  
 
Please contact me if you wish to discuss the following. 
 
Yours sincerely 
 
 
 
 
 
 
Ms Anna Scott 
Major Projects Officer  
 
Direct dial 020 7091 4042 
Direct e-mail anna.scott@environment-agency.gov.uk 
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APPENDIX FRA 2.4 
 

Environment Agency Correspondence 
 

Original Correspondence 
 
 



































WHITE YOUNG GREEN 

N:\A012564\Reports\RB 21.08.08 West Southall Flood Risk Assessment  V4  23

 
 

APPENDIX FRA 3 
 

Pump Lane Link Road 
Bridge Details 
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APPENDIX FRA 4 
 

Minet Park Foot/Cycle Bridge 
General Arrangement 
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APPENDIX FRA 5 
 

Springfield Road Foot/Cycle Bridge 
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