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 Introduction 

1.1 Background  

1.1.1 Fairhurst have been appointed to undertake a Flood Risk Assessment (FRA), on behalf 
of John Lewis Partnership BTR Ltd to support a planning application for a 
redevelopment of the site comprising of residential dwellings together with flexible 
commercial/ community space off Letcombe Street, Reading. The site location is 
shown below in Figure 1. 

  

Figure 1 Site Location 

1.1.2 The site is located on the edge of the town centre in Central Reading (as defined in the 
adopted Local Plan (2019). The site is located within Flood Zone 1, and is outside, but 
adjacent to the edge of, the Market Place and London Street Conservation Area. The 
site is also within an Area of Archaeological Potential and Air Quality Management 
zone which covers the entirety of central Reading. Further definitions and guidance of 
the flood zones, in accordance with the Planning Practice Guidance (PPG) are 
summarised in Table 3, Section 3 of this report.  
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1.1.3 This proposed development is for the demolition of the existing building and 
redevelopment of the site comprising erection of a new building, for up to 215 build to 
rent residential dwellings (Use Class C3) together with flexible commercial / community 
space (Use Class E/F1/F2), residents’ facilities, landscaping, public realm, amenity 
space, cycle parking and disabled car parking. The proposed site plans are located in 
Appendix A. 

1.2 Scope of the Study 

1.2.1 The aim of this FRA is to undertake a flood risk study that is appropriate to the nature 
and scale of the site. The FRA will consider the risk of flooding from all sources 
(tidal/coastal, fluvial, pluvial, artificial, groundwater and existing sewerage assets), 
assess how the proposed development will affect flood risk to the site and the 
surrounding area and recommend mitigation measures where required.  

1.2.2 The objectives of the FRA are to: 

 Collect and review existing information relating to flood risk to the site from all 
sources listed above; 

 Consult with Reading Borough Council in their role as the statutory consultee as 
the Lead Local Flood Authority (LLFA) in relation to flood risk and their requirement 
for management of any risk; 

 Assess flood risk to the proposed development and surrounding area as a result of 
the development, while including an allowance for climate change; and 

 Outline any mitigation measures that may be needed to ensure the proposed works 
will be safe and not increase flood risk elsewhere until the final construction works 
have been completed and will meet the requirements of the National Planning 
Policy Framework (NPPF) and the LLFA.  
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 Existing Site Information 

2.1 Site Description and Location 

2.1.1 The application site is located on the edge of the town centre in Central Reading within 
close proximity of key local services and facilities including The Oracle shopping centre 
opposite, the Premier Inn hotel adjacent to the west and Reading railway station 
located approximately 1km to the north.  

2.1.2 The site itself is bound by Mill Lane and the A329 to the north, Letcombe Street to the 
south-west and Crossland Road to the south-east, from which the Site is accessed. 
The site currently comprises the existing JLP warehouse building with associated car 
parking and servicing areas to the north-east and south-west of the building. The 
satellite image of the site in Figure 2 and the site location plan is located in Appendix 
A. 

2.1.3 The site currently comprises an existing warehouse with customer collection facilities, 
ancillary car park and servicing area. The use of the existing building became surplus 
to requirements as a customer collection centre in 2021, with its functions having been 
transferred to the John Lewis department store at Broad Street, Reading. 

 

Figure 2: Satellite image of site 
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2.1.4 A summary of the site and its characteristics is located below in Table 1.  

Table 1: Site Location Summary 

Site Name Former John Lewis Depot, Letcombe Street, Reading 
(also known as JLP Mill Lane) 

Site Address RG1 2HN 

Site Area (Ha) 0.44 

National Grid Reference SU 71697 73087 

Existing Land Use Brownfield 

Proposed Land Use Residential 

Local Planning Authority Reading Borough Council 

Environment Agency Area Thames 

Sewerage Undertaker Thames Water 

2.2 Topographic Levels 

2.2.1 Levels across the site are fairly flat with levels being between 38mAOD and 42mAOD. 
The highest point of the site is the south-eastern boundary at 41.39mAOD, it then falls 
to the low spot in the south-western car park area of the site at 38.79mAOD. The south-
eastern car park slopes slightly upwards from north to south with a level increase from 
39.37mAOD to 40.40mAOD at the entrance. The south-western car park has levels 
sloping downwards going from 38.95mAOD to 39.54mAOD from north to south.  

2.2.2 The external levels produced and used throughout the design strategy are based on 
the levels shown on the topographical survey, which can be found in Appendix B. 

2.3 Existing Watercourses 

2.3.1 The nearest watercourse is the River Kennet approximately 120m north of the site, it 
runs from the east to the west acting as a tributary of the River Thames. Another 
watercourse nearby is the Holy Brook approximately 540m to the west of the site. This 
watercourse runs from the west to the east and joins into the River Kennet at various 
points including near Fobney Street towards the west and Abbey Street to the east. 
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Figure 3: Watercourse location shown on the EA’s Fluvial Flood Map for Planning 

2.4 Existing Drainage Regime  

2.4.1 The development site is brownfield containing an existing warehouse accommodating 
the former John Lewis Depot. This is due to be demolished ahead of the construction 
of the proposed development.  

2.4.2 Existing Thames Water surface water and combined sewer network with manholes are 
present adjacent to the site.  

2.4.3 The methodology outlined in Institute of Hydrology Report No. 124, with appropriate 
adjustments to suit a site that is less than 50 Ha has been applied. This was undertaken 
using ‘uksuds.com’ Greenfield runoff rate estimation, which automatically makes the 
adjustment for small sites. See Table 2 below and Appendix C for further details. 

Table 2: Existing Runoff Rates from site per hectare 

Return Period (Yr.) Runoff Rate (l/s) 

1 0.53 

Mean Annual Flow Rate (Qbar) 0.63 

30 1.44 

100 2 
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2.5 Geology and Ground Conditions 

2.5.1 Ramboll have conducted a Phase I and II Environmental Site Assessment for the site 
in February 2022. The information below is taken from the Ramboll Phase I and II 
Environmental Site Assessment report found within Appendix D. 

Superficial Deposits 

2.5.2 The site investigation recorded superficial deposits comprising the Taplow Gravel 
Formation (Sand and Gravel) present along the southern site boundary. 

Made Ground 

2.5.3 The site investigation noted that the site contains Tarmacadam surfacing overlying 
made ground towards the west of the site and concrete hardstanding overlying made 
ground was found towards the east of the site. Made ground with unknown composition 
was found throughout the entire site.  

Solid Geology (bedrock) 

2.5.4 The solid geology of the site is underlain by the Lewes Nodular Chalk Formation 
(Seaford Chalk Formation) and Newhaven Chalk Formation.  

Hydrogeology 

2.5.5 The chalk bedrock (Lewes Nodular Chalk Formation (Seaford Chalk Formation) and 
Newhaven Chalk Formation) are classed as a principal aquifer by the Environment 
Agency, whereas the superficial deposits comprising the Taplow Gravel Formation 
(Sand and Gravel) are classified as a secondary aquifer. There are currently three 
licensed groundwater abstractions within 1km of the site. These are located 620m 
north-west with Primark Stores Limited as the licence holder, 720m south-east with 
Royal Berkshire Hospital as the licence holder and 800m in an unknown location with 
details unknown. The site is not situated within an Environment Agency (EA) 
designated groundwater source protection zone. 
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 Legislative Framework 

3.1 National Planning Policy Framework and Guidance 

3.1.1 One of the key aims of the National Planning Policy Framework (NPPF) and Planning 
Policy Guidance (PPG) is to ensure that flood risk is taken into account at all stages in 
the planning process to avoid “inappropriate development in areas at risk of flooding 
should be avoided by directing development away from areas at highest risk (whether 
existing or future). Where development is necessary in such areas, the development 
should be made safe for its lifetime without increasing flood risk elsewhere.” 

3.1.2 A risk-based approach should be adopted at all levels of planning. Applying the source 
pathway-receptor model to planning for development in areas of flood risk requires: 

 A strategic approach which avoids adding to the causes or “sources” of flood risk, 
by such means as avoiding inappropriate development in flood risk areas and 
minimising run-off from new development onto adjacent and other downstream 
properties, and into the river systems; 

 Managing flood “pathways” to reduce the likelihood of flooding by ensuring that the 
design and location of the development maximises the use of Sustainable Drainage 
System (SuDS), and takes account of its susceptibility to flooding, the performance 
and processes of river/coastal systems and appropriate flood defence 
infrastructure, and of the likely routes and storage of floodwater, and its influence 
on flood risk downstream; and 

 Reducing the adverse consequences of flooding on the “receptors” (i.e. people, 
property, infrastructure, habitats and statutory sites) by avoiding inappropriate 
development in areas at risk of flooding. 

3.1.3 A flood risk assessment should be carried out to the appropriate degree at all levels of 
the planning process, to assess the risks of all forms of flooding to and from 
development taking climate change into account. A sequential risk based approach 
should be applied to determine the suitability of land for development in flood risk 
areas.  

3.1.4 Flood risk has been categorised as High, Medium and Low based on the probability of 
inundation. Extracts from Tables 1 and 2 of the Flood Risk and Coastal Change are 
provided below, which highlights the likely response to planning applications within 
each flood zone. The NPPF was used to determine both the flood zone and the 
classification of the development – findings and resulting actions are shown and 
discussed in sections 3.3-3.5 below. 

3.1.5 In areas at risk of river or sea flooding, preference should be given to locating new 
developments in Flood Zone 1. If there is no reasonably available site in Flood Zone 
1, the flood vulnerability of the proposed development can be taken into account in 
locating development in Flood Zone 2 and then subsequently Flood Zone 3. Within 
each flood zone, new development should be directed to sites at the lowest probability 
of flooding from all sources. 
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3.2 Local Planning Policy & Guidance 

Reading Borough Local Plan 

3.2.1 Reading Borough Local Plan (adopted 2019) guides development in Reading up to 
2036. The site is currently allocated in the Reading Local Plan (2019) (Policy CR14g) 
for public car parking to facilitate an additional 1,600-2,000sqm retail provision at The 
Oracle Shopping Centre opposite. However, the CR14g allocation is no longer 
deliverable, as explained further within the Planning Statement. 

Relevant specific policies within the Local Plan include: 

Policy CC3: Adaption to climate change  

 All developments will demonstrate how they have been designed to incorporate 
measures to adapt to climate change. The following measures shall be incorporated 
into development: 

 Wherever possible, new buildings shall be orientated to maximise the opportunities for 
both natural heating and ventilation and reducing exposure to wind and other elements;  

 Proposals involving both new and existing buildings shall demonstrate how they have 
been designed to maximise resistance and resilience to climate change for example 
by including measures such as solar shading, thermal mass, heating and ventilation of 
the building and appropriately coloured materials in areas exposed to direct sunlight, 
green and brown roofs, green walls, etc.;  

 Use of trees and other planting, where appropriate as part of a landscape scheme, to 
provide shading of amenity areas, buildings and streets and to help to connect habitat, 
designed with native plants that are carefully selected, managed and adaptable to meet 
the predicted changed climatic conditions; and  

 All development shall minimise the impact of surface water runoff from the 
development in the design of the drainage system, and where possible incorporate 
mitigation and resilience measures for any increases in river flooding levels as a result 
of climate change.  

Policy EN16: Pollution and Water Resources 

 Development will only be permitted where it would not be damaging to the 
environment and sensitive receptors through land, noise or light pollution; where it 
would result in no deterioration in, or ideally enhance, ground and surface water 
quality; and where adequate water resources, sewerage and wastewater treatment 
infrastructure will be in place to support the proposed development prior to 
occupation.  

 Proposals for development that are sensitive to the effects of noise or light pollution 
will only be permitted in areas where they will not be subject to high levels of such 
pollution, unless adequate mitigation measures are provided to minimise the impact 
of such pollution.  
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 Development will only be permitted on land affected by contamination where it is 
demonstrated that the contamination and land gas can be satisfactorily managed or 
remediated so that it is suitable for the proposed end use and will not impact on the 
groundwater environment, human health, buildings and the wider environment, 
during demolition and construction phases as well as during the future use of the site. 

Policy EN18: Flooding and Sustainable Drainage Systems 

 Development will be directed to areas at lowest risk of flooding in the first instance, 
following the Sequential and Exceptions Test set out in the NPPF, and taking into 
account the effects of climate change. It will consider flooding from all sources, 
including fluvial, surface water, groundwater and sewer flooding. Where development 
in areas at risk of flooding is necessary, it will not reduce the capacity of the flood 
plain to store floodwater, impede the flow of floodwater or in any way increase the 
risks to life and property arising from flooding. Wherever possible, development 
should be designed to reduce flood risk, both on and off-site.  

 All major developments must incorporate sustainable drainage systems (SuDS) as 
appropriate and in line with the Government’s Technical Standards. Smaller schemes 
are encouraged to incorporate SuDS, where possible. Runoff rates should aim to 
reflect greenfield conditions and, in any case, must be no greater than the existing 
conditions of the site. Schemes should ensure that the movement of water through 
vertical infiltration as well as horizontal run-off does not worsen contamination effects. 
Wherever possible, SuDS provision should maximise ecological benefits, link into the 
existing Green Network, incorporate tree planting and landscaping and avoid damage 
to existing significant trees, including through changes to the site hydrology. All new 
developments in areas of flood risk should give priority to SuDS. 

 

3.2.2 Strategic Flood Risk Assessment (SFRA) 

 The site according to Reading Borough Council’s SFRA (2017) falls within Flood Zone 
1. There is no further site specific information found within the SFRA (2017). 

 

3.2.3 Preliminary Flood Risk Assessment (PFRA) 

 A Preliminary Flood Risk Assessment (PFRA) is prepared by the Lead Local Flood 
Authorities and is an assessment of floods that have taken place in the past and 
floods that could potentially take place in the future. It generally considers flooding 
from surface water runoff, groundwater and ordinary watercourses.  

 There is no mention of the site in the Reading Borough Council’s PFRA (2011). 

 

3.2.4 Other Relevant Policy, Standards and Guidance 

 CIRIA C753 Sustainable SuDS Manual (2015) provides best practice guidance and 
advice on the planning, design, construction, operation and maintenance of all SuDS 
to facilitate their effective implementation within the proposed development.  
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 CIRIA C624 Development and Flood Risk (2004) – Guidance for the Construction 
Industry sets out practical guidance in assessing flood risk as part of the development 
process.  

3.3 Proposed Development and Flood Risk Vulnerability 

3.3.1 The NPPF and PPG advocate the use of the risk-based ‘Sequential Test’ to direct 
development away from areas shown to be in the highest flood risk areas, the NPPF 
aims to ensure that the development is safe throughout its lifetime, without increasing 
flood risk and where possible reducing flooding risk. Table 3 below, extracted from 
Table 1 of the Flood Risk and Coastal Change section of the PPG defines the level of 
flood risk within England. 

3.3.2 The site is classified as a ‘Major Development1’, as more than 10 dwellings are to be 
built. Therefore, the LLFA will be a statutory consultee responsible for assessing the 
surface and foul water drainage proposals, including the sustainable drainage where 
appropriate.  

                                                
1 Flood Risk and Coastal Change (Paragraph: 039 Reference ID: 7-039-20220825) 
https://www.gov.uk/guidance/flood-risk-and-coastal-change 

2 Flood Risk and Coastal Change (https://www.gov.uk/guidance/flood-risk-and-coastal-change) 

Table 3: NPPF Flood Zone Definitions 

Flood Zone 
Flood Zone 

Classification 
Description 

Flood Zone 1 Low Probability Land having a less than 1 in 1,000 annual 
probabilities of river of sea flooding 

Flood Zone 2 Medium 
Probability 

Land having between a 1 in 100 and 1 in 1,000-year 
annual probability of river flooding; or 

Land having between a 1 in 200 and 1 in 1,000 year 
annual probability of sea flooding. 

Flood Zone 3a High Probability Land having a 1 in 100 year or greater annual 
probability of river flooding; or 

Land having a 1 in 200 year or greater annual 
probability of sea flooding 

Flood Zone 3b Functional Flood 
Plain 

Land having a 1 in 20 year or greater annual 
probability of flooding.  

This zone comprises land where water must flow or 
be stored in times of flooding.  

Local planning authorities should identify in their 
Strategic Flood Risk Assessments areas of 
Functional Flood Plain and its boundaries 
accordingly, in agreement with the Environment 
Agency.  

Paragraph 078 Reference ID: 7-078-202208252 
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3.3.3 The EA’s Flood Map for Planning shows the site to be located entirely within Flood 
Zone 1.  

3.4 Vulnerability Classification 

3.4.1 The flood zones, land use vulnerability classifications and corresponding compatibility 
are shown on the Flood Risk and Coastal Change sections of the PPG. The 
Government’s mapping indicates the entire site is located in Flood Zone 1.  

3.4.2 The development is considered as ‘More Vulnerable’ in accordance with Annex 3: 
Flood Risk Vulnerability Classification, as shown in Table 4 below.  

3.4.3 Table 4 shown below, from the Flood Risk and Coastal Change shows that more 
vulnerable infrastructure is permitted within Flood Zone 1. 

3.4.4 The development fulfils the following criteria fulfilled within the NPPF: ‘Buildings used 
for dwelling houses, student halls of residence, drinking establishments, nightclubs and 
hotels’.  

3.4.5 Based on the above information, in terms of flood risk, the NPPF permits development 
of ‘More Vulnerable’ classification on sites located in Flood Zone 1.  

 

Table 4: Flood Risk Vulnerability and Flood Zone ‘Incompatibility’ 

Flood Zones Flood Risk Vulnerability Classification 

Essential 
Infrastructure 

Highly 
Vulnerable 

More 
Vulnerable 

Less 
Vulnerable 

Water 
Compatible 

F
lo

o
d

 Z
o

n
e

 (
S

ee
 T

ab
le

 3
) 

Flood Zone 
1 

     

Flood Zone 
2  

Exception 
Test 

Required 
   

Flood Zone 
3a 

Exception Test 
Required 

X 
Exception 

Test 
Required 

  

Flood Zone 
3b 

Exception Test 
Required 

X X X  

 

3.5 Sequential and Exception Test 

3.5.1 The Sequential Test, as set out in the PPG, aims to steer developments to areas with 
the lowest risk of flooding (i.e. to direct developments to Flood Zone 1, where possible). 

3.5.2 For the exception test to be passed: 
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 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 provided; and 

 A site specific FRA must demonstrate that the development will be safe for its 
lifetime taking into account of the vulnerability of its users, without increasing flood 
risk elsewhere and, where possible will reduce flood risk overall.  

3.5.3 Both elements of the exception test noted above need to have passed for the 
development / works to be permitted. 

The Sequential Test 

3.5.4 No sequential test is required as the development is located entirely within Flood Zone 
1, as confirmed within Table 4 above. 

The Exception Test 

3.5.5 The site is classified as ‘More Vulnerable’ as in accordance with NPPF: Annex 3. 
Therefore, this shows that the proposed development does not require an Exception 
Test due to its classification.  
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 Sources of Flood Risk Information 

4.1 Environment Agency (EA) Flood Maps for Planning 

4.1.1 The EA Flood Maps for Planning show that the Proposed Development is located in 
Fluvial Flood Zone 1 (see Appendix E). This is land having an annual probability of 
river flooding less than 0.1% annual probability of Fluvial or Coastal / Tidal flooding.   

4.2 Strategic Flood Risk Assessment 

4.2.1 The SFRA, dated June 2017, was produced to assist Reading Borough Council in 
spatial planning decisions that are required to inform the Local Development 
Framework preparation. Using information and analysis gathered during the 
assessment, a strategic overview of the flood risk was carried out to identify any 
potential conflicts between development pressures and current flood risk and potential 
flood risk in the future to help determine the allocations of land for both housing and 
employment.  

4.2.2 No historic flooding events were detailed for the RG1 postcode. It was, however, stated 
that the ‘Central Reading’ area had experience four groundwater flooding events during 
2000 to 2001, and that the area is ‘typically at high probability of such flooding (75-
100%) based on the underlying geological characteristics’.  

4.3 Preliminary Flood Risk Assessment 

4.3.1 The Reading Borough Council PFRA was published in June 2011 and is a high level 
screening exercise that compiles information on significant 'local flood risk' from past 
and future floods, based on readily available and derivable information.  

4.3.2 Local flood risk is defined as flood risk originating from sources other than main rivers, 
the sea and large reservoirs. This principally refers to flood risk from surface water 
runoff, groundwater and Ordinary Watercourses. 

4.4 Local Flood Risk Management Strategy 

4.4.1 The Local Flood Risk Management Strategy (LFRMS) details the Council's preferred 
strategy to manage the risk from ‘local’ sources of flooding. This most recent report, 
published in 2015, is Reading Borough Council’s summary for the Public 
Consultations. Local sources of flooding are those from Ordinary Watercourses (small 
streams and channels), pluvial (surface water runoff as a result of heavy rainfall) and 
groundwater (where water held beneath the ground reaches the surface). The LFRMS 
includes a Flood Risk Action Plan which identifies the practical steps that the Council 
and other partners need to take to reduce their risks from flooding. 

4.5 Catchment Flood Management Plan (CFMP) 

4.5.1 The CFMP was compiled by the Environment Agency and published in December 2009 
and sets out their preferred plan for sustainable flood risk management over the next 
50 to 100 years. CFMPs can be used to help target limited resources where the risks 
are greatest. 



Former John Lewis Depot, Letcombe Street, Reading (also known as JLP Mill Lane) – Flood Risk Assessment and 
Drainage Strategy 
08278-FAI-CV-ZZ-RP-C-0002 

 

17 

 

4.5.2 The site lies within the Thames CFMP, and in the sub-area of ‘Reading’. This CFMP 
identifies flood risk management policies to assist all key decision makers in the 
catchment. It was produced through a wide consultation and appraisal process, 
however it is only the first step towards an integrated approach to flood risk 
management.  

4.5.3 The Reading catchment sub-area’s risk and mitigation methods have been 
summarised from the CFMP: ‘These sub-areas contain 10% (170km²) of the total area 
of floodplain within the Thames CFMP but have 40% (56,000 properties with a 1% risk 
of flooding from rivers) of the properties at risk. This figure is estimated to increase by 
between 5% and 25% in the future due to the impacts of climate change as most of 
these areas are in wide flat floodplains of major rivers’. 
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 Flood Risk from External Sources 

5.1 Overview 

5.1.1 The NPPF requires the effects of all sources of flood risk to the site consequential to 
any development to be considered within a site specific FRA. The FRA should 
demonstrate how these risks are to be managed so that the development and 
surrounding areas remain safe throughout the lifetime of the development, taking into 
account an allowance for climate change. 

5.2 Fluvial (Rivers) 

5.2.1 The EA’s Flood Map for Planning shows that the site is located entirely within Fluvial 
Flood Zone 1. Figure 4 below shows the EA flood maps. The full map can be found in 
Appendix E. This indicates that the site is at a fluvial flood risk as a result of storm 
events less than 0.1% AEP (1 in 1,000 year annual exceedance probability event).  

 

Figure 4: EA Flood Maps 

 



Former John Lewis Depot, Letcombe Street, Reading (also known as JLP Mill Lane) – Flood Risk Assessment and 
Drainage Strategy 
08278-FAI-CV-ZZ-RP-C-0002 

 

19 

 

5.3 Pluvial (Overland Flows) 

5.3.1 Overland flows are a result of saturated ground being unable to accommodate any 
further infiltration and excess flows follow the natural topography and flow to lower lying 
areas of the site. This is further exacerbated where permeability of the ground is low 
or there have been a drought and the ground surface has been ‘baked’ preventing 
infiltration into the layers below. The most common situation of overland flows is where 
large areas of impermeable surfacing occurs such as highways or car parks that has 
insufficient drainage in place.  

5.3.2 The published EA Flood Maps for Planning show a small area within the site’s red line 
boundary being at low to medium risk from surface water flooding. The EA model has 
been produced taking into account the existing building. The proposed footprint of the 
building stretching along the north western perimeter of the existing car park would 
prevent any water from flowing into the development, thus removing the flood risk 
currently shown. This can be seen in Figure 5 below and in Appendix E.  

 

Figure 5: Pluvial Flood Maps 
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5.4 Drainage Infrastructure  

5.4.1 Flooding can occur from all drainage infrastructure as a result of insufficient capacity 
within the system from additional development, poor design, or an unknown collapse 
or blockage. These can result in surcharging and flooding from the drainage networks 
via manhole or gullies thus causing overland flows.  

5.4.2 Public sewers are managed by the local water company, who provide routine 
maintenance to their assets, however areas of unmaintained or blockages can go 
unreported.  

5.4.3 Thames Water has provided local sewer asset maps for the site and surrounding area. 
These are shown in Appendix F.  

5.5 Groundwater 

5.5.1 Groundwater flooding can occur when groundwater levels exceed the ground surface 
levels as a result of prolonged rainfall events resulting in a saturated ground. The 
underlying ground conditions, as detailed earlier in Geology and Ground Conditions 
section, has a major influence on where this type of flooding occurs. It is most common 
in low lying areas underlain by permeable rocks (aquifers) at a shallow depth.  

5.5.2 There is always a risk of groundwater rising to the surface from perched layers within 
the superficial deposits, although this may be a perceived risk.  

5.5.3 The Ramboll Phase I and II Environmental Site Assessment on groundwater states 
‘Groundwater was discovered between 2.70m bgl and 3.36m bgl and this shallow 
groundwater should be considered during any future foundation designs.’ This report 
can be found in Appendix D.  

5.6 Artificial Sources 

5.6.1 Reservoirs and other artificial water bodies have the potential to hold a large volume 
of water, often above ground level. The current agreed limit under the Flood and Water 
Management Act 2010 states the reservoir act comes into force when above ground 
attenuation surpasses 10,000m3 of attenuated water. 

5.6.2 Should the containment of these waterbodies fail (e.g. breach or overtopping), there is 
a sudden release of deep fast moving water with little warning able to be provided. 
However, due to regular maintenance, there is a low risk posed from such an event. 
Reservoir flooding is extremely unlikely to occur and there has been no loss of life in 
the UK from reservoir flooding since 1925. 

5.6.3 EA mapping shows that the site is not at risk from artificial sources such as reservoirs, 
even when the rivers are concurrently flooding.   
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5.7 Future Flood Risk from Climate Change  

5.7.1 In assessing the potential flood risk at the site over the lifetime of the development, 
climate change will be considered and taken into account during the assessment.  

5.7.2 Climate change allowances are based upon guidance provided by the EA and is based 
upon their predicted change for difference scenarios of carbon dioxide (CO2) emissions 
into the atmosphere. There are different allowances for different epochs or periods of 
time that cover the next century.  

5.7.3 The guidance assesses a range of allowances based upon percentiles and these 
statistically describe the proportion of possible CO2 scenarios that fall below a climate 
change level, i.e. 50th percentile is the point at which half of the possible climate change 
scenarios fall below and half fall above it. The guidance assesses a central allowance 
which is based upon the 50th percentile, higher central is based upon the 70th percentile 
and the upper end is based upon the 90th percentile.  

5.7.4 The latest climate change guidance in relation to the site-specific flood risk assessment 
was published in 2016, with subsequent updates in October 2021 for the peak river 
flow allowances, and updated provided in December 2019 for sea level rises based 
upon the publication of the UKCP18 projections. 

5.7.5 It is considered that the proposed development has a design life of 60 years, therefore 
the 2070’s epoch has been used for this assessment. For the 1% annual exceedance 
rainfall event for the upper end allowance shows 40% increase in peak rainfall 
allowance.  

5.8 Flood Risk from the Development 

5.8.1 On sites where there is an increase in impermeable area, or a development located 
within a flood zone, there is always the potential to increase the risk of flooding as a 
result of the development. 

Flood Plain Storage 

5.8.2 The site is not located within Flood Zone 3 so no compensatory storage will be 
required, as floodplain storage is not being reduced due to the development.  

Flood Flow Routes 

5.8.3 There are no known flood flow routes through the development. The design of the 
proposed site levels and drainage system will provide protection for all storm events 
up to and including the 1 in 100 year plus an allowance for climate change.  

5.8.4 Any excess flows above this level of protection will be directed away from proposed 
dwellings or at risk areas of development. The flows will be directed to areas within the 
site boundary and remain onsite until they are available to drain away via the proposed 
drainage system.  
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Urban Creep 

5.8.5 No urban creep has been made within this assessment. The proposed development is 
for the erection of a new building for residential dwellings, and as such there are no 
extra areas required for building.  
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 Flood Mitigation Measures 

6.1 Finished Floor Levels 

6.1.1 The finished floor level should be situated a minimum of 300mm above the design flood 
level or 150mm above external ground levels, whichever is greater.  

6.1.2 For this residential development as the site is in Flood Zone 1, the external levels of 
this development should be a minimum 150mm below the finished floor level, this is to 
allow for any conveyance routing around the property as a result of overland flow 
generation within the development. It should also be noted that the residential units are 
located at first floor and above.  

6.2 Flood Resistance Measures 

6.2.1 Flood resistance is the use of structures to prevent the entry of water into the building. 

6.2.2 The finished floor level of the dwelling should be designed to be higher than the 
proposed highway level. This cannot always be achieved within the site design.  Where 
this is the case threshold drainage / ACO channels should be installed at the bottom 
of the development’s entrances and access areas. The second option is to relocate the 
level access into the building to the rear / side elevation. In extreme events greater 
than the design storm event, pluvial flooding can occur from the onsite drainage, 
however the site design should force flows to travel around the building and into a safe 
area within the site. The proposed footprint of the building stretching along the north 
western perimeter of the existing car park would prevent any water from flowing into 
the development, particularly from the River Kennet. 

6.2.3 Rainwater entering the development will be drained via a new surface water sewer 
network, which discharges into the adjacent Thames Water sewer. The flows will be 
restricted into said existing sewer at 0.5l/s by a Hydrobrake, with the attenuated flows 
being held within 135m3 of cellular storage at two separate locations. The full details of 
the proposed drainage arrangements are located within Appendix I. 

6.3 Flood Resilience Measures 

6.3.1 Flood resilience is the use of practices aimed at making the building resilient to the 
effects of floodwater that has entered the building. With the site being only at low risk 
from pluvial flooding – being in flood zone 1, resilience measures are not necessary.  
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 Surface Water Drainage Assessment 

7.1 Hierarchy of Discharge 

7.1.1 Following the hierarchy of discharge, in accordance with Paragraph 56 in Flood Risk 
and Coastal Change section of the PPG and Building Regulations, surface water flows 
should be discharged in the following order: 

1. Discharge via infiltration, as the first priority where achievable. If not feasible move 
to step two. 

2. Discharge via watercourse / water feature, as the second priority. If not feasible 
move to step 3. 

3. Discharge to public surface water sewer, as the third priority. Where this is not 
feasible, move to step 4. 

4. Discharge to the public combined / foul sewer. 

7.1.2 The aim of this approach is to try mimic the existing drainage regime.  

Method 1 – Infiltration  

The Ramboll Phase I and II Environmental Site Assessment report does not mention infiltration 
capability for the site. Due to the presence of made ground and the brownfield nature of the 
site as well as possible presence of shallow groundwater table, discharge via infiltration might 
not be possible. However, it is proposed to conduct additional tests to confirm the infiltration 
rates. 

Method 2 – Watercourse 

The nearest watercourse is the River Kennet, located 120m north of the site. If used for 
discharge, a sewer network would need to be constructed across developed brownfield third 
party private land. Due to the considerable length of the pipe required, the construction of an 
outfall, and the developed nature of the third party land surrounding the site, pursuing this 
option would be cost prohibitive and will necessitate obtaining permissions from respective 
land owners. This sewer will also need to be to adoptable standards with the required 
easement which will occupy space currently not available on the third party land. Therefore, 
this method of discharge is deemed not feasible, and method 3 should be considered instead. 

Method 3 – Surface Water Sewer 

An existing Thames Water surface water sewer runs along Letcombe Street to the south-west 
of the site, as shown in Appendix F. This sewer can be used as a connection point, making 
method 3, discharging via the Thames Water surface water sewer, feasible. Confirmation of 
this connection with Thames Water is in Appendix H. 

Therefore, method 4 does not need to be considered. 
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7.2 Surface Water Drainage Strategy 

7.2.1 The following surface water drainage strategy is proposed to serve the development 
proposals. It is considered that this strategy demonstrates that an acceptable surface 
water drainage strategy for the site can be achieved to meet both the NPPF, and 
associated Reading Borough Local Plan requirements for a full planning application. 

7.2.2 Part of proposed surface water drainage system is located towards the north of the 
site, with manholes S1, S2, and S3 running from east to west to discharge into the 
existing Thames Water surface water network between MH 6051 and MH 6052.  

7.2.3 Due to constrained space around the site perimeter, siphonic drainage will be utilised 
for the surface water drainage from the roofs, designed by a specialist. This reduces 
surface water drainage pipe runs around the proposed building working well with the 
current constraints. Remaining surface water drainage is located towards the south of 
the development with two cellular storage tanks located within the courtyards, with net 
storage capacities of 41m3 and 94.1m3.  

7.2.4 A surface water package pumping station is proposed towards the south of the site 
with a hydrobrake towards the north of the site which will discharge the surface water 
at two points between an existing line connecting Thames Water surface water 
manholes 6051 and 6052 on Letcombe Street. The hydrobrake controls the flow of 
surface water discharge by acting as an orifice under low-flow conditions and 
introducing a vortex which creates back pressure, thereby restricting flow under high-
flow conditions. 

7.2.5 Permeable paving is proposed towards the north of the site, with disabled car parking 
spaces and entrances of the site utilising this feature. Additionally, permeable paving 
have also been proposed next to one of the courtyards.  

7.2.6 The proposed drainage layout drawing can be found in Appendix I. 

7.3 Surface Water Discharge Rate 

7.3.1 In order to comply with the national guidance published by Department for Environment 
Food and Rural Affairs (DEFRA), ‘The Non-Statutory Technical Standards for 
Sustainable Drainage Systems’, runoff from greenfield developments should not 
exceed the equivalent greenfield rates for the 1 in 100-year return periods.  

7.3.2 The LLFA guidance requires discharge rates from new developments to be restricted 
to the equivalent greenfield runoff rate, however, the local water authority could 
stipulate that they require the minimum discharge rate to be based upon an orifice size 
of 75mm to prevent future blockage risk within the flow control system. 

7.3.3 Thames Water has confirmed a restriction on surface water discharge rate to 2 l/s. See 
Appendix H for correspondence with Thames Water. The surface water network south 
of the site discharges at a rate of 0.5 l/s, while north of the site discharges at a rate of 
1.5 l/s which totals to 2 l/s for the proposed development site.  
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7.3.4 Table 5 below summarises the existing and proposed design discharge rate based 
upon the impermeable area of the site development giving an area of 0.44 Ha. Refer 
to Appendix C for Greenfield runoff calculations. 

 

Table 5: Existing and Proposed Discharge Rates from Development 

Return Period Existing Runoff Rate (l/s)  Proposed Discharge Rate 

1 0.53 

Surface Water proposed 
discharge rate is 2 l/s as 

agreed with Thames Water. 

Qbar 0.63 

30 1.44 

100 2 

100 + Climate Change 2.90 

 

7.4 Surface Water Attenuation 

7.4.1 Onsite storage is proposed via two underground attenuation tanks located in the 
courtyards toward the south of the site. These tanks have net storage areas of 41m³ 
and 94.1m³ and provides surface water storage and ease the flow of water during times 
of heavy rainfall. These tanks are connected to a package pumping station directing 
the flow out of the site. An alternative method involving the use of a SuDS basin was 
considered; however, this was not feasible due to site constraints and existing manhole 
levels. 
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 Water Quality 
8.1 CIRIA Document C753 – The SuDS Manual provides guidance on the required water 

quality management and good practice design standards for all new and existing 
developments.  

8.2 Chapter 26 of The SuDS Manual ‘Water Quality Management: Design Methods’, and 
within this chapter is the Simple Index Approach which is guided by defining the land 
use and SuDS performance based upon years of research and data collection.  

8.3 The steps to the simple index approach are as follows:  

 Step 1: Allocate suitable pollution hazard indices for the proposed land use. 

 Step 2: Select SuDS with a total pollution mitigation index that equals or exceeds 
the pollution hazard index. 

 Step 3: Where the discharge is to protected surface waters or groundwater, 
consider the need for a more precautionary approach. 

8.4 The pollution hazard indices range from 0 (no pollution hazard for this contamination 
type) to 1 (high pollution hazard for this contamination type). These are detailed in Table 
6, which can be seen below.  

 

Table 6: Extract from Table 26.2 from CIRIA SuDS Manual 

Land Use 
Pollution 

Hazard Level 
Total Suspended 

Solids (TTS) 
Metals Hydrocarbons 

Residential roofs Very Low 0.2 0.2 0.05 

Other roofs, typically commercial Low 0.3 0.2 0.05 

Individual property driveways, 
residential car parks, and non-

residential car parks with 
infrequent change i.e. <300 traffic 

movements/day 

Low 0.5 0.5 0.4 

Commercial yard and delivery 
area, non-residential car parking 
with frequent change, all roads 

except low traffic roads and trunk 
roads / motorways 

Medium 0.7 0.6 0.7 

Sites with heavy pollution High 0.8 0.8 0.9 
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8.5 The proposed development is classified as residential, therefore falls within the low 
pollution hazard level. The pollution hazard indices for this classification are as follows: 

 Total Suspended Solids – 0.5 

 Metals – 0.5 

 Hydrocarbons – 0.4 

8.6 The land use classifications are assessed on three separate categories, Total 
Suspended Solids, Metals and Hydrocarbons. Table 26.3 from The SuDS Manual define 
the mitigation indices for different most common SuDS components used within the 
industry. See Table 7 below. 

Table 7: Extract from Table 26.3 of CIRIA SuDS Manual 

Type of SuDS 
Component 

TSS Metals Hydrocarbons 

Filter Strip 0.4 0.4 0.5 

Filter Drain 0.4 0.4 0.4 

Swale 0.5 0.6 0.6 

Bio retention system 0.8 0.8 0.8 

Permeable pavement 0.7 0.6 0.7 

Detention basin 0.5 0.5 0.6 

Pond 0.7 0.7 0.5 

Wetland 0.8 0.8 0.8 

Proprietary treatment 

systems 

These must demonstrate that they can address each of the 

contaminant types to acceptable levels for frequent events up to and 

approximately the 1 in 1 year return period event, for inflow 

concentrations relevant to the contributing drainage area. 

 

8.7 Where the mitigation index of an individual component is insufficient, two components 
(or more) in series will be required, where: 

Total SuDS mitigation index = mitigation index + 0.5(mitigation index) 

8.8 A factor of 0.5 is used to account for the reduced performance of a secondary component 
associated with already reduced inflow concentrations.  

8.9 For this development, the following SuDS components have been used; 

Permeable paving - Using this component provides the following total mitigation indices: 

 Total Suspended Soils – 0.7  

 Metals – 0.6 

 Hydrocarbons – 0.7 

8.10 Based on the above mitigation indices, there is sufficient levels of treatment provided 
within this drainage system to satisfy the requirements set within CIRIA C753 SuDS 
Manual and the local authorities sustainable drainage design guide. 
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8.11 A summary of the site specific SuDS components as per CIRIA C753 is shown in Table 
8 below. This table provides details on all of the suitable SuDS components that has 
been included within the design and what has been ruled out with required justifications. 

Table 8: SuDS Components Suitability 

Measure Provides 
Storage 

Provides 
Treatment 

Suitability Comments 

Filter Strip X X X Not enough space or gradient 
within the available green 
space to adequately include in 
design. 

Rainwater 
Harvesters 

 X X Refer to M&E design 

Filter Drain   X Not enough space or gradient 
within the available green 
space to adequately include in 
design. 

Swale   X Not enough space or gradient 
within the available green 
space to adequately include in 
design, including the necessary 
ancillary infrastructure 

Bio retention 
system 

  X Not enough space or gradient 
within the available green 
space to adequately include in 
design, including the necessary 
ancillary infrastructure  

Permeable 
pavement 

X   Have been used in all 
appropriate car parking spaces 
and courtyard for treatment 
purposes only. 

Detention basin X X X Not enough space or gradient 
within the available green 
space to adequately include in 
design, including the necessary 
ancillary infrastructure. 

Pond   X Not enough space or gradient 
within the available green 
space to adequately include in 
design, including the necessary 
ancillary infrastructure 
Biodiversity benefits unlikely to 
be harnessed in city centre 
location. 

Wetland   X Not enough space or gradient 
within the available green 
space to adequately include in 
design, including the necessary 
ancillary infrastructure 
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Biodiversity benefits unlikely to 
be harnessed in city centre 
location. 

Proprietary 
treatment systems 

X  X Not required, because the 
drainage layout will not drain 
surface water from highways. 
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 Management and Maintenance 
9.1 The Local Authority SuDS Office Organisation (LSAOO) guidance document; Non-

Statutory Technical Standards for Sustainable Drainage requires a future maintenance 
statement / plan to satisfy / validate planning applications.  

9.2 All maintenance responsibilities will be confirmed through the discharge of suitably 
worded planning condition where the developer will confirm who they intend to undertake 
the required management and maintenance of the drainage infrastructure on site. 
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 Foul Water Assessment 
10.1 The foul drainage system will be designed in accordance with the ‘Design and 

Construction Guidance for foul and surface water sewers offered for adoption under the 
code for adoption agreements for water and sewerage companies operating wholly or 
mainly in England’.  

10.2 Based upon the design criteria specified in ‘The Code’, residential dwellings are 
designed using a peak flow rate of 4000 litres per day (0.05 l/s) and commercial / 
industrial is based upon 0.6 l/s per hectare of developable land.  

10.3 This assessment covers the drainage design for a primarily residential development with 
commercial use on the ground floor. Therefore, 0.05 l/s has been used to calculate the 
peak flow rate. Consequently, with the proposed 215 dwellings, the peak foul flow rate 
will be 10.75 l/s. 

10.4 Pre-Planning enquiry has been carried out and response from Thames Water is within 
Appendix H. This stipulates a maximum discharge rate into their systems of 2 
litres/second for all storm events up to a 1 in 100 year event, with an additional 40% of 
predicted rainfall accounting for climate change. 

10.5 The proposed foul network is a gravity system with manholes F1 to F5 located towards 
south of the development and manholes F6 to F9 located towards north of the site are 
discharging into the existing Thames Water network between manholes MH6005 and 
MH 6002.  
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 Conclusions   

11.1 Flood Risk Summary 

Fluvial Flood Risk 

11.1.1 The site is located entirely within Flood Zone 1 so it is only at risk from flooding for 
storm events greater than 0.1% AEP (1 in 1,000 year annual exceedance probability 
event).  

Pluvial Flood Risk 

11.1.2 EA Flood Maps show a small area within the site’s red line boundary being at medium 
risk from surface water flooding. The proposed development extends over the existing 
car park which will prevent the majority of water flows from entering the site and will 
assist in mitigating these risks.  

Ground Water 

11.1.3 The Ramboll Phase I and II Environmental Site Assessment states that groundwater 
was found between 2.70m and 3.36m below ground level. The investigation advises 
that the shallow groundwater should be considered for any future foundation designs. 

Artificial Sources  

11.1.4 EA mapping shows that the site is not at risk from artificial sources such as reservoirs, 
even when there is concurrent River flooding. 

11.2 Surface Water Strategy 

11.2.1 Surface water drainage network for the proposed development runs on either side of 
the development with siphonic roof drainage included within the development, 
designed by specialists.  

11.2.2 Thames Water has confirmed a restriction on surface water discharge rate to 2 l/s. The 
surface water network south of the site discharges at a rate of 0.5 l/s via a surface 
water pump, while north of the site discharges at 1.5 l/s. Onsite attenuation is also 
proposed as part of the surface water drainage strategy.   
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11.3 Foul Water Strategy 

11.3.1 Foul water drainage network has a peak flow rate for the whole site of 10.75 l/s and is 
entirely gravity fed. The foul water network discharges into the existing Thames water 
combined sewer network at two points along the existing sewer line between manholes 
6005 and 6002 located on Letcombe Street. 

11.4 Mitigation Measures 

11.4.1 To ensure lifetime safety to the development, flood resilience and resistance measures 
should be installed as part of the development. The finished floor levels are to be 
150mm above external levels as a best practice as well as to prevent the development 
being put at risk of flooding if any overland flows within the development occur.  

11.5 Summary 

11.5.1 In conclusion, the contents of this report satisfies all of the relevant planning policies, 
and has taken all pertinent flood risk into account. The findings of this report have been 
incorporated into the developments design, and it is therefore compliant with all 
relevant governing guidance.   
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 Report Conditions 
12.1 The report is based upon the information that has been acquired and/or made available 

to Fairhurst via the various searches and consultations completed as part of this 
assessment. In some cases, anecdotal information has been relied upon, where 
documented evidence has been absent.  

12.2 The conclusions drawn in the above report are considered correct, although any 
subsequent additional information may allow refinement of the conclusions.  

12.3 All work carried out in preparing this report has utilised Fairhursts’ professional 
knowledge and understanding of the current UK standard and codes, terminology and 
legislation. Changes in this guidance may occur at any time in the future, and therefore 
cause any conclusions to become inappropriate or incorrect. Should this be the case 
then an updated assessment will be required based upon the latest released guidance.  

12.4 This report has been produced using information contained within online mapping and 
documents prepared by others, where this is the case a footnote link has been provided 
for corroboration of the data. Fairhurst can accept no liability or responsibility for the 
accuracy of the information provided.  
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