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1.0 Introduction 
 

Purpose  
 
1.1 This Flood Risk Assessment (FRA) has been prepared by Glanville Consultants Ltd 

on behalf of Berkeley Homes (Three Valleys) Ltd.  Its purpose is to provide an 
assessment of flood risk and a drainage strategy to accompany planning applications 
for re-development at Mill Lane, Taplow.   

 
Proposed Development  and Planning Application 
 

1.2 The proposed development consists of three parts forming three separate planning 
applications.  These are referred to as A (full site), B (gas holder), C (Bridge) and 
these are explained below. 

 
A) Full planning and Conservation Area consent for demolition of existing mill 

buildings, existing warehouses, associated structures and former Skindles hotel 
to provide 187 new dwellings and 40 senior living apartments, restaurant, 
improvements to existing boatyard, new public square, new open space, new 
pedestrian footway and cycle links, car parking, enhanced biodiversity, flood 
mitigation measures, removal of TPO trees and re-provision on-site, retention 
and refurbishment of historic buildings on site into 18 further dwellings, new road 
junction, landscaping and associated works; 

 
B) Glen Island Listed Building consent 

 
C) Full application and Conservation Area consent for construction of a footbridge 

over the Thames from Mill Island to Ray Mill Island. 
 

D) Full application and Conservation Area consent for demolition of existing gas 
holder and associated structures and restoration of the land to provide 10,000 sq. 
ft. of commercial space and 12 no. homes, car parking, landscaping and 
associated works; 

 
Format 
 

1.3 This report describes the entire site including applications A, B, C and D.  The 
conclusion provides a summary of the main points for each application A, B, C and D. 
 
Site Location & Description 

 
1.4 The site is located between the River Thames and Jubilee River, adjacent to the 

eastern edge of Maidenhead.  The site is bordered by the A4, Bath Road to the 
south.  Within the site, Mill Lane connects a number of existing buildings including the 
main development areas which consist of the Taplow Mill and the former Sevenside 
recycling buildings. 
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Data Sources 
 

1.5 Data collected for this report is as follows: 
 
• Topographical survey of the site 
• Data on flooding and groundwater from the Environment Agency (EA) 
• Existing drainage network data and historical flooding records from Thames 

Water 
• Geotechnical data 
• CCTV Survey 
• Data regarding historical flooding records from Buckinghamshire County Council  

and South Buckinghamshire District Council. 
 

Pre Application Consultation 
 
1.6 Pre-application discussions have been held with the Environment Agency, South 

Buckinghamshire District Council, Buckinghamshire County Council and the Royal 
Borough of Windsor & Maidenhead Council regarding the site and the development 
proposal.  These discussions have included the submission of preliminary 
development, flood risk and drainage proposals and a dialogue via meetings, e-mails, 
phone calls and letters throughout the pre-application period.  Table 1 shows meeting 
dates and organisations represented and Appendix I includes copies of relevant 
correspondence. 
 
Table 1: Meeting Dates  
 
Date Meeting Description 
  
23rd April 2014 Developer’s Team & Environment Agency 
24th February 2014 Developer’s Team & Environment Agency 
14th May 2014 Developer’s Team, SBDC & BCC 
15th May 2013 RBWM Meeting 
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2.0 Planning Policy 
 
National Policy 
 

2.1 At a national level the National Planning Policy Framework (NPPF) and associated 
planning practice guidance ensure that flood risk is taken into account at all stages of 
the planning process to avoid inappropriate development in areas at risk of flooding 
and to direct development away from areas at highest flood risk. The NPPF retains a 
risk-based approach to the planning process and defines three Flood Zones to be 
used as the basis for applying the sequential test to consider a development in terms 
of Flood Risk Vulnerability Classifications. These Vulnerability Classifications define 
the type of development that is considered appropriate within each Flood Zone. 
 

2.2 The Flood and Water Management Act has also been considered when compiling 
this report.  However, legislation is still awaited to bring into force key parts of the act, 
including section 3 which deals with formation of the SAB (SUDS Approval Body).  
Therefore, while this application includes a SUDS drainage proposal and calculations 
and is submitted to BCC for approval, this does not currently require formal SAB 
approval at this stage.  
 
Local Policy 
 
Strategic Flood Risk Assessment (SFRA) Level 1, February 2008: 
 
Appendix A – Safe Access and Egress Design Requirements 
 
“6.6.2 Floor levels must be situated a minimum of 300mm above the 1% AEP (100 
year) plus climate change flood level… 
 
“Developments within zone 3a High Probability and Zone 2 Medium Probability, and 
are NOT offered protection from raised flood defences: 

• Dry escape, above the 100 year flood level taking into account climate 
change, should be provided for all ‘more vulnerable’ (including residential) 
and ‘highly vulnerable’ development; 

• ‘Safe should preferably be dry for all other uses…..” 
 

“In exceptional circumstances, dry access (above 1:100 year plus climate change 
flood level) for ‘more vulnerable’ and /or ‘highly vulnerable development may not be 
achievable.  In these exceptional circumstances, liaison must be sought with the 
Environment Agency and the South Bucks District Council Emergency Planning 
Team to ensure that the safety of site tenants can be satisfactorily resolved.” 

 
Strategic Flood Risk Assessment (SFRA) Level 2- August 2008: 

 
“The River Thames Catchment is Large…..For this reason it is reasonable to assume 
that floodwater will inundate the site for an extended period, possibly several days.” 

 
“The site is not offered any protection from flood defences.” 

 
“Following the construction of the Jubilee River the severity of flood events at this site 
has reduced however the risk has not been eliminated”. 
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“The following development control recommendations must be incorporated into all 
redevelopment within site 14. 
 
1. A positive reduction in the risk of flooding within the District… 
4 Implement SUDS to ensure runoff from the site does not exceed Greenfield Run-

off rates. 
6    No net loss in floodplain storage. 
7   A minimum buffer zone must be provided. 
 
PPS 25 Sequential Test and Exception Test for Proposed Submission Core Policy 
15, Mill Lane, Taplow – March 2010: 
 
“41 The proposed allocation has passed the Sequential Test.  The Exception Test 
has also been applied and the proposed allocation meets this on the basis of a 
detailed scheme meeting the criteria set out in the level 2 SFRA – a detailed FRA will 
need to accompany any detailed scheme demonstrating that the development 
proposals comply with these criteria and are safe and reduce overall flood risk.” 
 
Mill Lane, Taplow Supplementary Planning Document (SPD) – July 2013: 
 
“5.2.5 The developer must take into account how the flood zones would change if 
climate change was taken into account.”   
 
“5.2.6 Site specific topographic modelling is still needed where this has not yet been 
carried out to ascertain the flood risk and inform future development potential…” 
 
“5.2.7 in accordance with Core Policy 15, new development will be guided towards 
areas of lowest flood risk within the site, with only water compatible development in 
flood zone 3b and all other development (including future residential development) in 
Flood Zone 2 (with the exception of any redevelopment on the Skindles Hotel site, 
including the area covered by the extant permission for an extension to the hotel, 
partly within flood zone 3a). 
 
“5.2.13 here should be no surface water discharges into the Jubilee River as this is a 
functioning flood defence.” 
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3.0 Existing Conditions and Sources of Flooding 
 

Introduction 
 
3.1 The site is bordered by the River Thames on the west and the Jubilee River (Flood 

Relief Channel) on the east, both flowing from north to south.  Bath Road, the A4, 
forms the southern boundary and provides dry escape to the east.  Land rises on the 
eastern side of the Jubilee River up to the village of Taplow and the development is 
linked to higher ground by Mill Lane, the single adopted road which runs through the 
site. 
 

3.2 The following paragraphs describe the existing site features in detail, refer to Figure 
2 for the existing site survey and flood contours. 
 
Previous Site Uses 
 

3.3 A review of historical maps/plans indicates that the site has historically been of mixed 
use to include industrial, residential and commercial development. The northern part 
of the site is believed to have supported various mills since the 12th century, with a 
paper mill present since the 18th century. Historical mapping shows a paper mill 
present on site from the late 19th century and has been present in its current 
configuration, including the presence of paper recycling depot to the south of the 
main mill buildings, known as Sevenside, since the 1970s. In addition to the main mill 
buildings, a number of ancillary buildings/infrastructure are also anticipated to have 
been located on site, including effluent treatment facilities, boilers (initially coal and 
then gas / oil fired), generators (diesel powered), laboratories, workshops 
/maintenance areas, electricity sub-stations/transformers and bulk fuel and oil 
storage (above and below ground) associated with power generation, vehicle re-
fuelling and the operation of manufacturing plant.  
 

3.4 The southern portion of the Site has been occupied by a garage and petrol filling 
station (PFS) Skindles Service Station from the 1950s to the 1990s.  It is now the 
Windrush VW dealership.  The PFS had up to 11 underground storage tanks (USTs) 
utilised for fuel storage, four of which are understood to remain, with seven having 
been removed and the surrounding soil and groundwater remediated in 1996. In 
addition, localised contamination (principally comprising fuels and solvents) may 
additionally be present relating to the use of a small portion of the site on the eastern 
bank of the River Thames as a boatyard since the 1970. 
 

3.5 No significant, site-wide contamination has been identified on site, although localised 
contamination has been identified predominantly within the made ground. 

 
Topography 

 
3.6 The site is situated in the edge of the River Thames valley and is relatively flat 

throughout.  The highest levels are around 25.0m AOB (above ordnance datum) in 
the location of the Jubilee Mill Lane bridge and the site of the Mill buildings.  The 
lowest levels are around 22.5m along parts of the bank of the River Thames.  The 
majority of the site has levels between 23.0m and 24.7m. 
 

3.7 The Jubilee River banks are relatively high to allow the river to provide its flood 
defence function.  The topographical survey and site contours can be seen in Figure 
2.   
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Geology 
 

3.8 According to the BGS 1:50,000 Solid and Drift map of the area (BGS Sheet E255, 
Beaconsfield), the majority of the site, with the exception of the south-western area, 
is underlain by superficial Alluvium deposits, comprising mainly silts and clays with 
occasionally peaty and sand layers, typically less than 5m thick.  The south-western 
portion of the Site (c.20% of the Site area) is directly underlain by the superficial 
Shepperton Gravel (part of the River Terrace Deposits (RTD)) comprising sand and 
gravel with sparse lenses of silt and clay, typically less than 10m thick.  The RTD are 
anticipated to underlie the Alluvium across the remainder of the site.  An area of 
Made Ground (MG) is also mapped as being present on the eastern bank of the 
Jubilee River. The superficial geology across the Site is underlain by the 
undifferentiated Seaford and Newhaven Chalk Formation, which forms part of the 
Chalk Group, comprising chalk with flints with discrete marl seams, to depth.  
 

3.9 A number of intrusive site investigation works have been completed at the site, which 
identified ground conditions, as shown in Figure 3 and summarised in Table 2. 

 
Table 2: Summary of Geological Strata 

 
Geological Unit Depth bgl Contamination  Ground Water 
Toposil 0.0m - 0.5m  In some places 

contamination is within 
accepted thresholds.  In 
others elevated levels of 
arsenic, lead, asbestos and 
ground gas.   

Between 1.5m 
and 3.5m 
below ground 
level. 

Or Made Ground 0.0m -3.0m  
River Terrace Deposits 0.5m-6.0m 
Chalk 5m- 

18m+ 

Note: See Appendix A for Geotechnical data. 
 
Groundwater Quality 
 

3.10 The Environment Agency define groundwater source protection zones as either: 
 
Inner Zone (Zone 1) 
Outer Zone (Zone 2) 
Total Catchment (Zone 3) 
Special Interest (Zone 4) 
 

3.11 The Environment Agency defines Source Protection Zones (SPZs) for groundwater 
sources such as wells, boreholes and springs used for public drinking water supply. 
These zones show the risk of contamination from any activities that might cause 
pollution in the area. The closer the activity to the groundwater source, the greater 
the risk. 
 

3.12 The application site is currently defined by the Environment Agency on-line mapping 
as being partly within an Inner Zone, partly Outer Zone and partly the Total 
Catchment, see Appendix B.  However, the EA have confirmed that they are aware 
that a previous public drinking water abstraction borehole on the Mill site has been 
de-commissioned.  There are other licenced abstractions in the area as well as 
sensitive watercourses surrounding the site.  The EA have committed to reviewing 
and confirming the SPZ designation for the site. 
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3.13 The Environment Agency uses aquifer designations that are consistent with the 
Water Framework Directive.  These designations reflect the importance of aquifers in 
terms of groundwater as a resource (drinking water supply) but also their role in 
supporting surface water flows and wetland ecosystems.  The aquifer designation 
data is based on geological mapping provided by the British Geological Survey.  
Aquifer designations are provided for both superficial and bedrock geology and 
include the following categories: Principal, Secondary A, Secondary B and 
Secondary (undifferentiated).   
 

3.14 The Site Investigation defines the superficial geology as a Secondary A – Aquifer 
and 
the Bedrock as a Principal Aquifer.  

 
3.15 The Environment Agency supplied a Groundwater Vulnerability Zone Map which 

indicates the site to be on a major aquifer of high and intermediate vulnerability. 
 

3.16 Groundwater quality beneath the site and surrounding area has been classified by 
the Environment Agency as ‘Poor’ under the regional River Basin Management Plan 
(RBMP) formulated under the Water Framework Directive (WFD). 

 
3.17 River Quality on the River Thames between Cookham and Egham, which includes 

the development site, is described by the Environment Agency web site as:  
 

• Current & Predicted Ecological Potential – Moderate Potential 
• Current & Predicted Chemical Quality - Good 

 
Fluvial Flooding 
 

3.18 The Environment Agency’s Flood Risk Maps show the majority of the site to be within 
flood zone 2 (Medium Risk), with some areas to the north and west falling into flood 
zone 3 (High Risk).  The Environment Agency has also provided modelled flood 
levels for a number of different extreme events, including the 1:100 year and 1:100 
year plus climate change event.  This level information, together with the EA’s Flood 
Risk maps can also be found in Appendix C. 
 

3.19 The Environment Agency’s Flood Risk Maps are based upon their hydraulic river 
model and LIDAR data which is an airborne method of surveying large areas of land, 
which is accurate to between 50-150mm.  A more accurate assessment of the extent 
of the 1:100 year plus climate change event is shown in Figure 2 which overlays the 
Environment Agency’s modelled 1:100 year plus climate change flood level with the 
site topographic survey levels which is accurate to around +-10mm.  

 
3.20 The Environment Agency Flood level data is provided in three node locations along 

the Thames which are relevant to the site.  These nodes are described as 26.069, 
26.060U & MaidBr.  These nodes relate the northern, middle and southern sections 
of the site respectively.  As the levels do not change greatly, each individual level is 
applied to the relevant part of the site and flood contours are interpolated to meet one 
another between these areas. 

 
3.21 The site has flooded to varying degrees in the past and this is recorded in the historic 

flooding maps provided by the Environment Agency which are contained in Appendix 
D. However, since the Jubilee River flood relief channel was brought into use in 
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2002, the site has not flooded, other than very minor flooding in 2003, when low lying 
land close to the Mill Races was flooded. 

 
3.22 The Jubilee River is a flood relief channel and has raised embankments and walls as 

required to ensure it provides its designed flood relief purpose without flooding the 
site.  The site is therefore protected from flooding to the east as recorded by the 
Ardent Flood Modelling Report Ref G441-03 October 2011 and Environment Agency 
response letter ref NE.2011/111143/05-L01.  The Ardent Report was taken into 
account in the drafting of the SPD.   
 
Groundwater Flooding  

 
3.23 The Environment Agency have provided information about groundwater conditions 

which is included in Appendix B. This indicates groundwater at a depth between 2 
and 4m across the site.  The Environment Agency have no records of groundwater 
flooding in the area. 
 

3.24 The SFRA Level 1 includes historic data on groundwater flooding in the district, 
listing areas which have flooded previously.  The development site is not close to any 
of the areas listed in the SFRA (section 5.6). 
 

3.25 An inquiry has been sent to Buckinghamshire County Council as the lead local 
drainage authority.  They have commented on highway flooding only which is 
covered in the following “Overland Flooding” section. 

 
3.26 The geological conditions on the site do not indicate conditions which could lead to 

natural springs.   
 

3.27 The site is protected from rising groundwater by the two adjacent watercourses which 
are hydraulically linked to the groundwater providing a drainage path for 
groundwater.  The soil report indicates a groundwater flow from east to west.  Higher 
river levels will have the effect of increasing groundwater levels, as will prolonged 
heavy rainfall.  Examination of site levels indicates that there is some risk of 
groundwater flooding in the lowest part of the site (in the meadow behind the existing 
A4 properties in the south east corner) when levels in the River Thames reach levels 
higher than 22.65m AOD.  Such river levels would also be just high enough to breach 
the lowest River Thames banks on the western side of the site, causing minor 
flooding of the site.  This level would not be enough for water to flow across the site 
from the River Thames into the lowest point. 
 
Overland (Pluvial) Flooding 
 

3.28 The Environment Agency website includes mapping illustrating the ‘Risk of Flooding 
from Surface Water’, which indicates a low risk in the lowest part of the site, which is 
the south east corner of the site, in the existing meadow area behind the existing 
residential properties which front onto the A4. 

 
3.29 Figure 4 shows the flow paths across the site, based upon the site topographic 

survey.  This plan demonstrates that the flow paths will take surface run off away 
from the proposed development areas, generally towards the River Thames.  There 
is a low spot within the site which correlates with the area shown on the Environment 
Agency’s Risk of Flooding from Surface Water maps.  This area is currently 
undeveloped open meadow.  The area is lower than adjacent ground and therefore 
intense or prolonged rainfall or overland flooding entering the area is likely to pond 
until such time as it has infiltrated the ground.   
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3.30 Buckinghamshire County Council have commented that the only highway flooding 

records they have in the area of and around the site are at three roads which pass 
under the railway line at Bath Road, Station Road and Institute Road. Highway 
flooding occurred in these locations in the winter 2013/2014. 
 
Flooding from Reservoirs, Canals and other artificial sources 

 
3.31 No Canals or reservoirs are present within the site boundary or close enough to the 

development site to pose a flood risk.  The Environment Agency’s on line mapping 
confirms there is no risk of flooding from reservoirs (see Appendix F). 

 
Existing Sewer Flooding 

 
3.32 There are no existing Thames Water surface water sewers within the site boundary, 

or close to the site.   
 

3.33 There is an existing 150mm Thames Water sewer which passes through the site 
under Mill Lane, crossing open land towards an adopted pumping station located in 
the northeast corner of the A4 bridge of the Jubilee River.   
 

3.34 Thames Water have confirmed they have no records of any flooding within or close 
to the site.  See Appendix G for correspondence and Thames Water records. 
 

3.35 Records of flooding from highway drainage have been requested from the Highway 
Authority.  The Highway Authority has commented on highway flooding only which is 
covered in the “Overland Flooding” section.  
 

3.36 Records of flooding have been requested from South Bucks District Council.    They 
passed the query to the Highway Authority. 
 

3.37 The Environment Agency have provided records of pollution incidents in the area, 
which are included in Appendix H.  These records indicate two occasions of foul 
sewer flooding at Ray Mead Road in Maidenhead in 2002 and 2004.  The 
development will not impact upon this area as it will connect to a separate foul sewer 
system on the east side of the River Thames.  There is a record of sewer flooding on 
Ellington Road in 2002, which was due to control failure at the pumping station.  This 
is likely to be the adopted pumping station on the A4 adjacent to the Jubilee River.  
This failure has not re-occurred since 2002 and therefore it is reasonable to assume 
that the controls were fixed adequately.  There was a sewer overflow occurrence on 
Berry Hill in 2012.  
 

3.38 The Level 2 SFRA states to “Recent records indicate that an under capacity drainage 
network has resulted in flooding of some properties downstream of the proposed 
development site.”  However, as the Thames Water asset record plans do not show 
any surface water sewers in that area, the flooding is likely to be within a foul water 
pipe, which is either becoming blocked or is suffering from ground water ingress or 
surface water ingress from illegal connections.  No details are provided of the precise 
location of the sewer.   
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4.0 Development Flood Risk  
 
 Flood Zones and the Sequential Test 
 
4.1  South Bucks District Council have written a Supplementary Planning Policy 

Document, setting out appropriate development uses for the site, which is 
predominantly within flood zone 2, with some smaller areas of zone 3a and 3b.  Prior 
to adoption of the SPD, South Bucks completed a Sequential and Exception Test for 
the development proposals which would form the basis of the SPD.  The SPD 
development proposals passed both the Sequential and Exception tests. 

 
4.2 The proposed development is generally well aligned to the proposals outlined within 

the SPD and therefore there is no need for new Sequential and Exception tests.  It is 
worth noting that the existing Boatyard within the site is not mentioned within the 
Sequential Test.  The boatyard currently includes a number of temporary buildings 
providing storage and working areas for boatyard staff.  The development proposals 
include replacement of the existing boatyard structures with a purpose made 
boatyard facilities, including storage and staff working areas.  As the proposed use is 
the same as the existing use of the site and a boatyard is classified as a water 
compatible use, there is no requirement for a Sequential Test.   

 
4.3 In respect of the change from the SPD’s proposed hotel development to residential / 

senior living development, as all of these uses are considered ‘more vulnerable’ 
under ‘Planning Practice Guidance’ then a new Sequential Test is not required.  This 
was confirmed by the Environment Agency (see Appendix I). 

 
Sequential Approach 

 
4.4 Development on the site needs to follow the sequential approach, which means to 

locate the most vulnerable uses in the areas at least risk of flooding.  The SPD 
applies this principle by explaining the potential uses in each part of the site.  The 
proposed development follows these principles with the proposed location of 
development within the site in accordance with the SPD.   

 
4.5 The gas holder site has been surveyed since the SPD was written and has been 

shown to lay predominately within zone 3a, but close to an area of zone 2 to the 
north.  The SPD permits replacement of the Gas Holder with new development 
including residential; and commercial uses within this area.  The proposed 
development does include residential development for this site, but provides the 
development with similar benefits to the zone 2 housing which abuts the site to the 
north, including dry escape and the same raised floor levels. 
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Fluvial Flooding 
 

4.6 The development proposals, including finished floor levels, site levels and escape 
routes are shown in Figures 5 with an overlay of the flooded area up to the 1:100 
year plus climate change flood level.  These drawings also indicate the specific flood 
risk mitigation proposals which form part of the design.  Appendix K includes a 
document entitled Emergency Access and Escape which was used to assess and 
agree the development access and escape proposals in times of flooding with South 
Bucks District Council’s Emergency Planning Officer.  For a full understanding of 
these issues reference to these Figures and Appendices is required, however all of 
the development proposals adhere to the following principles to mitigate flood risk as 
part of the design: 

 
4.7 Sequential Approach: 
 

• Sequential approach to location of development in accordance with the SPD. 
 
Floor Levels: 
 
• New development floor levels a minimum of 300mm above the 1:100 year plus 

climate change level. 
 

• Existing buildings which are being retained and converted can only accommodate 
very minor floor level increase in some cases due to constraints of openings, cills 
and ceiling heights.  However, where possible floor levels are raised to reduce 
flood risk. 

 
• Any buildings with flood levels below the 1:100 year plus climate change floor 

level +300mm freeboard (desired minimum floor level) will be fitted with flood 
resilience measures.  These will take the form of waterproof plaster below the 
desired minimum floor level, sockets raised above the desired minimum floor 
level, waterproofing of all services beneath the desired minimum floor level and 
provision of water stop boards for doorways, up to this level. 

 
4.8 Safe access and escape (see Appendix J for details): 

 
• New residential development is provided with a dry pedestrian and vehicular 

escape route.  Dry escape routes from the site include Mill Lane to the north and 
east, an existing footway over the Jubilee River and the A4 to the south.  The 
exception is the proposed residential development on the Gas Holder site which 
has only pedestrian dry escape due to the existing lower ground levels in this 
location.  Escape routes are considered dry when they are at or above the 1:100 
year plus climate change level. 

 
• In the Skindles hotel area, where new residential development replaces the 

existing hotel use, due to existing ground and flood levels, it is not possible to 
provide entirely dry vehicular escape to all properties, however, all new properties 
are provided with a dry pedestrian escape route. 

 
• Existing buildings which are being retained and converted have varying depths of 

water on their existing escape routes.  Escape routes have been improved to 
provide dry escape to each retained and connected building. 
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4.9 Flood Plan: 
 
• All buildings will be provided with a Flood Plan which will explain procedures in 

the event of flooding of parts of the site.  It should be noted that this is a 
precautionary measure as much of the site has a lower flood risk than properties 
on the western side of the River Thames. 

 
4.10 Compensatory Flood Storage: 

 
All development in areas which fall within the 1:100 year plus climate change flood 
plain have been assessed to ensure there is no overall loss of flood plain storage.  
This has been done by a comparison of existing and proposed areas of change 
across the site. The areas of change include: 

 
• Replacement of existing buildings and extant consents with new buildings. 
• Alterations to the size of existing buildings which are being converted. 
• Small areas of land raising to improve dry escape access to existing buildings 

and extant consents. 
 

It should be noted that all other proposed works, including roads and landscaping 
within the 1:100 year plus climate change flood plain, are completed without raising 
ground levels and this is demonstrated in Figure 10 which shows existing and 
proposed road levels.  Gardens will not be raised.  The vast majority of the new 
buildings on the site, which do not currently benefit from an extant consent are 
located outside of the 1:100 year plus climate change flood plain. 
 
As the changes to flood plain storage are largely due to small changes in the footprint 
of buildings on plots which are very level, the comparison between existing and 
proposed has been kept simple and on an areas basis.  While it is normal to compare 
flood plain compensation volumes on a level for level basis, the large overall site 
area and numerous small areas of change make such a comparison complex and 
given the level nature of the site, unnecessary.  Figures 7a, 7b and 7c demonstrate 
that the existing and proposed areas within the floodplain which are subject to 
change are comparable for each part of the site and that overall, the re-development 
increases the area of floodplain by approximately 100m2.  

 
Groundwater Flooding  

 
4.11 The existing groundwater flooding conditions are described in Section 3.  The 

development impacts and design mitigation proposals are as follows: 
 

• The area of the site which has some risk of groundwater flooding is the lowest 
part of the site and this is retained as a meadow in the development proposals.  
Therefore no buildings are located where groundwater flooding is likely.   

 
• All new buildings have finished floor levels 300mm above the 1:100 year plus 

climate change level which provides them with additional protection against any 
remote risk of groundwater flooding. 

 
 

• Building foundations have the potential to create a barrier to existing groundwater 
flows which travel from east to west.  It is therefore proposed for the north/south 
ordinated row of proposed houses on the Jubilee Riverside South site that land 
drains pass through any building foundations to enable continuation of 
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groundwater flows.  The same approach will be taken for any long strip footings 
used for the proposed buildings in the Skindles hotel area.  The Jubilee Riverside 
North area will be piled and therefore will not have a significant impact on 
groundwater flows. 

 
• Drainage proposals are detailed in Section 5. However, potential high 

groundwater has been considered is respect of the floatation effect on any 
installed attenuation storage and on ingress to the drainage system.  Essentially 
buoyancy will be resisted by the weight of overburden.  

 
Overland Surface Water Flooding from Adjacent Land onto Site 
 

4.12 The existing overland flooding conditions are described in Section 3.  The proposed 
overland flow paths are shown in Figure 6.  The development impacts and design 
mitigation proposals are as follows: 

 
• The site levels are not changed substantially by the development proposals.  

Flow paths will remain in the same overall directions.   
 

• Development on the Jubilee Riverside part of the site is likely to require some 
ground raising to provide adequate protection to any contaminated ground.  This 
area is outside the 1:100 year plus climate change level and therefore does not 
require flood compensation.  The raised areas will be the new development areas 
where roads, parking and buildings are being installed.  These areas will be 
positively drained as shown in Figure 10 using sustainable drainage systems 
supplemented with pipes and gullies.  All drainage discharges to the River 
Thames.  The positive drainage system in the eastern developed parts of the site 
will assist in controlling surface run-off and the risk of overland flooding of the 
existing properties to the west.   
 

• In the southern part of the site, the site levels are unchanged and the building 
footprint remains very similar to the existing buildings and extant consents.  
Buildings are set well above the surrounding ground levels to reduce flood risk 
and therefore the risk of groundwater flooding effecting property is negligible. 
 

Overland Surface Water Flooding from the Site onto Adjacent Land 
 

4.13 As the site is bordered on the north, east and west by existing rivers there are no 
overland flood risks from or to these directions.   

 
4.14 The A4 is higher than the site land to the north and therefore overland flooding will 

not flow towards the A4.  The A4 has positive drainage and therefore does pose a 
flood risk to the development.  Where the new site access junction is formed, a 
localised high point will be formed to separate the A4 and on-site catchment areas, 
ensuring that a new overland flood route is not created by the junction allowing an 
overland flood route into the site.  Figure 10 shows the proposed site levels.  

 
4.15 Existing properties within the area bordered by the two rivers and the A4, but outside 

the application site include the Mill Lane terraced houses and housing fronting onto 
the A4.  There are no significant changes to levels or drainage close to the A4 
properties so there will be no change to overland flooding risks for these properties.  
There will be development adjacent to the existing Mill Lane houses, however these 
areas are not changing significantly from existing levels. 

 



 
 

HH4130693/KJ/041  14 Issue 4:  20 August 2014 
 

Flooding from Reservoirs, Canals and other artificial sources 
 

4.16 No existing flood risks were identified and the development will not change this 
situation. 

 
Existing Sewer Flooding 
 

4.17 The existing sewer flooding conditions are described in Section 3.  The proposed 
development foul and surface water drainage layouts are shown in Figures 10 and 
11.  

 
4.18 The development proposals and impacts on the existing foul sewer network will be: 

 
• a reduction in the risk of flooding compared to the existing consented 

development on the site, due to the overall reduction in flow rate, 
 

• a reduction in the risk of flooding for existing properties connected to the current 
on-site sewers, by the provision of new sewers to serve the development, 
diverting flows to the connection point with the existing sewer system at the 
southern end of the site, 

 
4.19 The development proposals and impacts on the existing surface water sewer network 

will be: 
 

• None.  There is no existing surface water sewer network in the area. 
 
4.20 The development proposals and impacts on the existing highway drainage network 

will be: 
 

• None.  All development work, including new roads will be provided with new 
positive drainage, discharging to the River Thames.  There will be no increased 
run-off draining onto existing highways. 

 
On Site Surface Water Flooding 

 
4.21 The proposed surface water drainage is designed not to flood for a 1:30 year rainfall 

even.  A 1:100 year event with climate change at 30% has also been checked to 
ensure the development’s proposed finish levels and drainage infrastructure can 
contain and manage this event without creating a flood risk to proposed or existing 
properties.  Drainage proposals are described in Section 5, shown in Figure 10 and 
justified with calculations in Appendix L. The drainage measures will include a 
number of design features to prolong their effective life such as: 

 
• Gullies and catchpit manholes to prevent siltation of soakaways and conveyance 

systems. 
• Site levels designed to ensure properties are located above drainage measures, 

with surface gradients away from buildings.  
 

4.22 In addition to the design features, the public drainage infrastructure will be 
maintained by the Local Highway Authority, SAB (subject to FWMA enactment) and 
Management Company. 
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On Site Foul Water Flooding 
 
4.23 The new foul drainage infrastructure on the site will be designed in accordance with 

Building Regulations and Sewers for Adoption and therefore there should be no 
significant flood risk from on-site foul water. 

 
Flood Risk during Construction 

 
4.24 The construction process will involve excavations for installation of drainage, services 

and foundations.  Excavations deeper than 1.5m carry a risk of striking groundwater.  
However, as there is no artesian pressure expected, this should not create a source 
of flooding.  High rates of ground water ingress should be expected in permeable 
strata and close to watercourses. 

 
4.25 Any excavations close to the river banks, need to consider river water levels and 

precautions in the event of river or ground water level rises.   
 
4.26 Temporary precautions are needed to ensure that new flood paths into the site are 

not created through part completed drainage works which discharge to the River 
Thames. 

 
4.27 Connections to existing sewers require standard temporary works precautions to 

avoid localised flood risks when sewers are opened up.    
 
4.28 Materials and earthworks should not be stored in the floodplain, to avoid any 

reduction of floodplain storage and risk of pollution. 
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Flood Impacts, Mitigation and Residual Effects 
 
4.29 Table 2 below rates the different flood risks to the development, taking into account 

the development design proposals as described in this chapter.  Design proposals 
are not considered to be mitigation, but any action required in addition to the current 
design proposals is considered mitigation and listed in the table.  We have rated the 
risks as none, low, medium and high based on our assessment of the facts relating to 
each source of flooding and the potential hazards. 

 
Table 3: Residual Flood Risk 

 

Type of Flood Risk Flood Risk Rating 
(None Low Med High) 

Mitigation 
required 

Mitigation Measure 

Fluvial Flooding  Low – properties with 
safe escape 

 
 
 

High – properties 
without safe escape 

Yes 
 
 
 
 
 

Yes 

Flood Plan – information 
only, only action to avoid 
flooded areas and use 
designated safe routes. 

 
 

Flood Plan - evacuate 
Groundwater flooding  Low No  
Overland SW flooding 
from adjacent land 

Low No  

Flooding from artificial 
sources 

None No  

Flooding from existing 
sewers 

Low No Normal maintenance of 
drainage systems 

On-site SW flooding Low Yes Normal maintenance of 
drainage systems 

On-site FW flooding Low Yes Normal maintenance of 
drainage systems 

Flood Risk During 
Construction 

Low Yes Normal temporary works 
precautions. 

 
Mitigation Measures 
 
Maintenance and Inspection: 

 
4.30 The development will require maintenance and inspection of drainage and road 

infrastructure, including the operation of emergency access routes and controls.  
Maintenance responsibilities will rest with the Management Company for onsite 
private areas, the Local Highway Authority for adopted roads on and off the site and  
Thames Water for adopted foul sewerage on and off the site and potentially the SAB 
for adopted SUDs features.  The Management Company and residents will be 
responsible for maintenance of river banks as riparian owners. 

 
Flood Plan: 
 

4.31 Appendix K includes our detailed assessment of access and escape for each 
dwelling and includes proposals for the key principles to be included in the flood plan 
for each building on the site.  The Flood Plan should be completed and approved 
prior to occupation incorporating the principles set out in Appendix K. 
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Emergency Services: 
 
4.32 The design approach for the site incorporates the principle of safeguarding site 

occupants from flooding without reliance on emergency services.  This is achieved by 
provision of raised floor levels and access routes, to allow normal use of the site as 
far as possible during an extreme flood event.  However, it is not possible to 
completely remove risks from all parts of the site, some of which have existing 
buildings and extant consents.  In these areas risks are reduced as far as possible 
and Flood Plans incorporate actions to mitigate residual hazards without the recourse 
to emergency services.  Refer to Appendix J for further details. 
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5.0 Proposed Sustainable Drainage  
 
Surface Water Drainage Strategy Influencing Factors 
 

5.1 The Environment Agency has confirmed that surface water drainage must not be 
discharged into the Jubilee River which is a functioning flood defence.  There are no 
surface water sewers within the site or surrounding area.  The development is 
predominantly located within previously developed parts of the site, where there is 
known to be made ground and some low levels of contamination.  For water quality 
reasons it is therefore not appropriate to discharge run off through the made ground.  
Deep bore soakaways could transfer run-off through the made ground before 
infiltrating at a deeper level, however relatively shallow ground water depths would 
not allow adequate separation between run-off water infiltration level and 
groundwater, risking contamination of groundwater.  The only remaining options for 
areas with made ground are to discharge run-off to the River Thames and this has 
been agreed with the Environment Agency. 
 
Climate Change 
 

5.2 Technical Guidance to the National Planning Policy Framework, March 2012 DCLG, 
recommends contingency allowances for climate change to cope with anticipated 
rises in sea level, more frequent short duration high intensity rainfall and more 
frequent periods of long duration rainfall.  Planning practice guidance recommends 
an allowance of 30% for peak rainfall intensity to the years 2085 – 2115.  All 
calculations are included and apply this climate change factor to the with 
development scenario surface water flows. 
 
Flow Rates from the Development 
 

5.3 In accordance with the guidance laid down in the ‘Preliminary rainfall runoff 
management for developments – R&D Technical report; January 2012, pre 
development flows for the site have been calculated in using the IH 124 methods.  
The calculations can be seen in Appendix K. Existing and Proposed Impermeable 
areas have been calculated and are shown in Figure 8 and 9 respectively. 

 
5.4 The development will be constructed to achieve the Code for Sustainable Homes 

Standard Level 3 and as such the current technical guidance associated with the 
code requires the calculation of pre-development flows on the basis of IH124.  It also 
requires that the post development flows are limited to QBAR for events up to an 
including 1 in 100 return period due to the limitation on using infiltration methods on 
this site.  The table below lists the peak flow rates to be used for the development 

 
5.5 Outline calculations are included in Appendix K, using the FSR method, which 

demonstrate the reduced flow rates achieved by the proposed SUDs features.   The 
Outline Surface Water Strategy is shown in Figure 10.   
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5.6 A summary is included in the table below and is grouped together by discharge 
location below.  There will be a number of discharge points to The River Thames as 
shown on Figure 10. 
 
Table 4  Summary of Drainage Discharge Rates Greenfield Run-off QBAR (whole site) 

 

Discharge 
point 

l/s Impermeable 
area (h/a) 

Initial modelled 
limiting discharge 
rate (FSR rainfall 
data) l/s 

1 

34.1 

0.43 5 
2 0.29 4 
3 0.17 3 
4 0.13 2 
5 0.62 5 
6 0.67 5 
7 0.62 5 
8 0.58 5 

 
Sustainable Drainage Systems 

 
5.7 The selection of SUDS techniques for this site has followed the SUDS management 

train concept explained in the SUDS Manual ‘CIRIA C697’.  The concept is to use 
drainage techniques in series to incrementally reduce pollution, flow rates and 
volumes.  The hierarchy of techniques to be used are as follows: 

 
• Prevention –prevent runoff and pollution e.g. by rainwater re-cycling and road 

sweeping. 
• Source Control – control runoff at or near its source e.g. local infiltration methods. 
• Site Control – routing water to site controls e.g. pipes to a large detention basin. 
• Regional Control – routing water from several sites to regional controls e.g. pipes 

to a balancing pond or wetland. 
 
5.8 The proposed development will consist of a number of catchments, but the general 

approach to SUDs design will be very similar across the site and this is explained 
below.  The only exceptions will be a few, small areas where made ground is absent 
and we have suitable infiltration rates. 

 
5.9 While the sections below set out the general principles and Figure 10 shows the 

drainage layout, final approval will be subject to adoption procedures and therefore 
details could change at a later stage. 
 
Re-cycling 
 

5.10 Water butts will be provided for houses to encourage rainwater re-cycling for 
irrigation of private gardens.  Water butts will operate as in-line storage devices, with 
in-built overflows.  Located beneath rainwater pipes, they will store all rainfall until 
they reach a set level, near full, when the in-built overflow will re-direct further 
rainwater from rainwater pipes through the drainage pipework into the 
swale/infiltration trench drainage as described above. 
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Infiltration 
 

5.11 In most areas infiltration will not be possible due to made ground and in other areas 
due to poor infiltration rates, however where possible infiltration drainage will be 
utilised.  This will be in the form of private soakaways for gardens, permeable paving 
in private road or paved areas and permeable swales and basins where open spaces 
are conveniently located and maintainable.   

 
Attenuation at Source 
 

5.12 Open space for provision of open attenuation features such as basins is limited by 
the density of development and trees with substantial protected root zones.  There is 
however a large open space where the existing meadow is located, to the south of 
the Jubilee Riverside site, which will be used for attenuation and eventual infiltration 
of exceedance flows.  Exceedance flows will be extreme events (greater than 1:30 
year) flows which cause surface water to flood out of the primary drainage system 
and into the exceedance containment area, which will take the form of a shallow 
attenuation basin, shown in Figure 10. 

 
5.13 Swales are proposed adjacent to the road within the northern part of the Jubilee 

Riverside Development, where they can be accommodated between tree root 
protection zones and the road infrastructure.  Due to land constraints the Swale 
cannot be very deep and therefore to allow drainage connections from the adjacent 
buildings, the swale will be supplemented by crate storage beneath.  The crate 
storage will provide the additional depth to make connections, additional storage for 
the 1:30 year event and a direct connection for exceedance flows to fill the swale.  
The swale and crate storage will be lined where it passes through or over any made 
ground.   

 
5.14 A swale is also proposed alongside the new road infrastructure leading into the site 

from the A4.  This will be unlined where it does not pass through made ground.  This 
swale has greater space and can achieve the required depth with shallow sides for 
ease of mowing grass and without the use of crate storage. 
 

5.15 Permeable paving, in some private road areas, will provide at source attenuation for 
adjacent properties and where necessary this will be supplemented with below 
ground cellular storage.  Permeable paving with have an impermeable liner where it 
passes over made ground. 
 

5.16 Bio retention strips will be provided in some areas where they complement the 
landscaping proposals. These are currently envisaged within the meadow area and 
would be used to supplement discharge form the swale which drains the new road.  
 
Conveyance 
 

5.17 Swales will be used where open spaces permit as described above and linked to 
pipe drainage where space does not permit the use of swale.   

 
5.18 Rills will be used for collection and conveyance of run off in feature paved areas such 

as the pedestrianised square near the Jubilee River bridge and along the Jubilee 
Riverside path   

 



 
 

HH4130693/KJ/041  21 Issue 4:  20 August 2014 
 

5.19 In other areas, where swale and rills are less practical, conventional pipework will 
form the main form of conveyance.   
 
Pollution Control 

 
5.20 The measures described above include varying levels of improvement to water 

quality.  For example, the finer stone in permeable paving helps to filter and break 
down hydrocarbons which may on occasions leak from vehicles.  Soakaways will 
also have some filtering properties, but the larger stone and void size will reduce the 
potential for pollutant removal.  Grass and topsoil within swales and bio-retention 
strips also remove pollutants from run off.   
 

5.21 Pipes and open channels (rills) have little pollution control, so in coordination with 
these measures, road sweeping, trapped gullies and sand filters will also be 
employed as appropriate to catch potential pollutants close to source.  Gullies and 
sand filters will be designed for easy maintenance access. 
 

5.22 Interceptor manholes will help to remove sediment and baffle plates will assist with 
removal of floating pollutants.  These manholes will be located to assist maintenance. 
 

5.23 Higher pollution risk areas such as large car parks, over 25 spaces, will be provided 
with an interceptor.  Community bin stores will be drained to the foul system. 

 
Maintenance 
 

5.24 Future maintenance of the SUDs features is dependent on the timescales for 
implementation of the requirements of the Flood and Water Management Act 2010 
Schedule 3.   Should the relevant section of the FWMA be enacted then the SUDs 
features will pass automatically for adoption to the Suds Approval Body (SAB) 
(Buckinghamshire County Council) if they comply with the national standards (as yet 
unpublished in final form).  Failing this, the SUDs features will be maintained by the 
private management company to be appointed by Berkeley Homes. 

 
Foul drainage strategy 

 
5.25 The existing drainage system within the site including private and adopted pipework 

is in poor condition and would not comply with modern drainage standards.  The 
development proposal includes a new drainage network to serve the new 
development, most of which will become adopted sewers.  The new network is 
shown in Figure 11 and includes considerable improvements through design to 
modern standards, with better gradients and access for maintenance. 

 
5.26 The impact of the development on the existing drainage network has been 

considered.  Appendix L includes a table comparing the existing consented 
development flows with the proposed development flows.  This table shows that the 
proposed development is estimated to reduce flows from the site compared to the 
existing consented uses.  Nevertheless Thames Water requested that a Network 
Impact Assessment was completed to enable them to consider the impact of the 
development.  The results of the impact assessment demonstrate that this existing 
sewer system may need the addition of attenuation storage to mitigate the impact of 
development flows.  A solution is being discussed with Thames Water. 

 
 


