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1 Executive Summary 

1.1.1.1 Planning Policy Statement (PPS) 25: Development and Flood Risk requires that Local Planning 
Authorities (LPAs) prepare a Strategic Flood Risk Assessment (SFRA) in consultation with the 
Environment Agency. The primary purpose of the SFRA is to determine the variations in flood 
risk across the Borough. Robust information on flood risk is essential to inform and support 
Wokingham Borough Council’s revised flooding policies in its emerging Local Development 
Framework (LDF). The SFRA is a technical document and forms part of the evidence base for 
the Wokingham Borough Council LDF. 

1.1.1.2 An SFRA was completed for the Borough of Wokingham by Jacobs in July 2007. However, 
SFRAs are required to be ‘living documents’, which are reviewed and updated on a regular basis 
in the light of emerging policy directives and an improved understanding of flood risk. 
Therefore in September 2010, Halcrow was commissioned by the Borough Council to 
undertake an update of the SFRA, taking into account the latest flood risk information and any 
updates to policy and guidance since the previous SFRA. The update also includes individual 
flood risk analysis of proposed development sites in Wokingham Borough, based on the data 
available.  

1.1.1.3 This report sets out the findings in relation to flood risk for the Borough.  The SFRA builds 
upon existing knowledge of flood risk within the Borough, sourced through consultation with 
the Environment Agency, Wokingham Borough Council, Thames Water, local Town and Parish 
Councils and Residents Associations.   

1.1.1.4 This report summarises the outcomes of the SFRA process: the collation and analysis of 
information relating to flood risk posed to the Borough from all known sources including rivers, 
surface water, groundwater, large reservoirs/lakes and sewers and the delineation of 
Wokingham Borough into zones of ‘high’, ‘medium’ and ‘low’ probability of flooding in 
accordance with PPS25. This will help inform the allocation of sites for possible future 
development. Individual flood risk information has been summarised for over 200 LDF sites 
(including both confirmed and unconfirmed sites, as known at the time of writing) that will be 
considered for allocation in the emerging Managing Development Delivery Development Plan 
Document (MDD DPD). The SFRA also includes guidance on Flood Risk Assessments (FRAs) 
and Sustainable Drainage Systems (SuDS) along with several recommendations for development 
management and emergency planning (community resilience). 

1.1.1.5 No additional fluvial or pluvial modelling has been carried out by the Council as part of this 
SFRA. Extensive detailed modelling, produced by the Environment Agency, has been carried 
out for the rivers in Wokingham Borough. Since the previous SFRA, the key information which 
has become available is the updated flood zones based on recent modelling of the River 
Blackwater and River Loddon.  

1.1.1.6 A significant increase of information has occurred for surface water flood risk, with the release 
of the surface water modelling maps. Compared to fluvial flooding this field of work is still in its 
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early stages but the results produced so far have provided a useful indication of likely areas at 
risk.  

1.1.1.7 Since October 2008, householders need to obtain planning permission if they wish to lay 
impermeable surfacing of more than 5m2 in their front garden (permission is not required for 
permeable surfacing). 
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2 Introduction 

2.1 Purpose of the SFRA 
2.1.1.1 Planning Policy Statement (PPS) 25: Development and Flood Risk requires that Local Planning 

Authorities (LPAs) prepare a Strategic Flood Risk Assessment (SFRA) in consultation with the 
Environment Agency. The primary purpose of the SFRA is to determine the variations in flood 
risk across the Borough. Robust information on flood risk is essential to inform and support 
Wokingham Borough Council revised flooding policies in its emerging Local Development 
Framework (LDF). The SFRA is a technical document and forms part of the evidence base for 
the Council’s LDF. 

2.1.1.2 An SFRA was completed for the Borough of Wokingham by Jacobs in July 2007. However, 
SFRAs are required to be ‘living documents’, which are reviewed and updated on a regular basis 
in the light of emerging policy directives and an improved understanding of flood risk. 
Therefore in September 2010, Halcrow was commissioned by the Borough Council to 
undertake an update of the SFRA, taking into account the latest flood risk information and any 
updates to policy and guidance since the previous SFRA. The update also includes individual 
flood risk analysis of proposed development sites in Wokingham Borough, based on the data 
available.  

2.2 Study Area 
2.2.1.1 Wokingham Borough is a Unitary Authority in Berkshire in South East England (see Map 1) 

and is situated 30 miles west of London and bordered by Buckinghamshire and Oxfordshire to 
the north and Hampshire to the south-west. The Borough covers an area of 17,892 hectares 
which is generally rural in character, with farmlands to the north, east and south-west of the 
Borough. To the north the area is part of the Metropolitan Green Belt.  The Borough is made 
up of 17 parishes and towns. Wokingham, the administrative centre, is an old market town 
which retains its character but only houses one fifth of the Borough’s population. Two fifths of 
the Borough’s population live in the towns of Woodley and Earley which adjoin the Borough of 
Reading (see Map 2).  

2.2.1.2 A number of rivers run through Wokingham Borough including the River Thames and its 
tributary the Foudry Brook, and the River Loddon and its tributaries the Twyford Brook, Emm 
Brook, Barkham Brook and the River Blackwater (see Map 4). Flooding represents a risk to 
both property and life. It is essential therefore that planning decisions are informed, and take 
due consideration of the risk posed to, and by, future development by flooding. 

2.2.1.3 The Borough between 1971 and 2001 saw a 50% increase in population from 99,664 to 150,229, 
associated with an 85% increase in households from 30,855 to 57,252. Between July 1976 and 
March 2001, around 22,200 dwellings were completed in the Borough, representing about 38% 
of the borough’s housing stock in 2001. This demonstrates that the borough has seen significant 
growth in population and has a relatively modern housing stock. Forecast work undertaken for 
the (former) Berkshire Joint Strategic Planning Unit by the Greater London Assembly indicates 
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that the population of the Borough will increase to 164,118 in 2026, with 70,033 households. 
This represents increases of 9% and 22% respectively. 

2.2.1.4 Wokingham Borough is a prosperous area with a thriving local economy and studies have found 
Wokingham Borough to be the third least deprived borough in England. Further information 
on the profile of Wokingham Borough can be found at: 

 http://www.wokingham.gov.uk/communities/statistics/borough-profile/  

2.2.1.5 By 2026, the adopted Core Strategy (January 2010) will deliver additional development necessary 
to sustain the Borough’s economic success. This includes the provision for the development of 
at least 13,230 new dwellings and associated development and infrastructure. Further 
information on the Core Strategy can be found in Section 2.4 of this document. 

2.3 National Policy Context 
2.3.1.1 The primary national policy document for SFRAs is PPS251, which was published in December 

2006, replacing Planning Policy Guidance (PPG) 25. PPS25 is regularly updated and the latest 
version (published in March 2010) requires LPAs to follow a risk-based approach to 
development, using a Sequential Test to select sites. Where the Sequential Test is unable to 
deliver a sufficient number of sites to meet planning requirements, LPAs apply the Exception 
Test where locating a development in a site with higher flood risk. The Environment Agency is 
a statutory consultee for proposed developments. PPS25 is accompanied by a Practice Guide 
containing practical advice and example case studies on how to implement the policies. 

2.3.1.2 In addition to PPS25, several other national policies and legislation have emerged which are 
relevant to SFRAs and the Council’s responsibilities in respect to flood risk.    

 In July 2011 the Government released the draft National Planning Policy Framework 
(NPPF) for public consultation. 

 The Flood and Water Management Act 2010 is a key piece of legislation which was 
introduced to improve flood risk management and support continuity of water 
supply. A key feature of the Act is the implementation of recommendations from the 
Pitt Review into the summer 2007 flooding, thus increasing the emphasis on other 
sources of flooding than fluvial and tidal, in particular surface water which featured 
heavily in the 2007 flooding. The Act has given Wokingham Borough, as a Lead 
Local Flood Authority (LLFA), a number of new responsibilities and powers with 
regard to local flood risk, which includes surface runoff, groundwater and ordinary 
watercourses (including lakes and ponds).  

 The Flood Risk Regulations 2009 converts the EU Floods Directive into UK law. In 
accordance with this, Wokingham Borough Council has a duty to carry out a 
Preliminary Flood Risk Assessment (PFRA). The PFRA is a high level screening 
exercise looking at readily available flood risk information and determining flood risk 

                                                      

1 PPS25 can be viewed on the Communities and Local Government website at www.communities.gov.uk  
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areas of national significance. Information from the SFRA was used to inform the 
PFRA and vice-versa. Wokingham’s PFRA was carried out concurrent with updating 
this SFRA, allowing both to benefit from the most up-to-date information. The 
PFRA was submitted to the Environment Agency in June 20112.  

 Catchment Flood Management Plans (CFMPs) set out the Environment Agency’s 
policies on managing flood risk now and in the future. CFMP policies are designed 
based on river basins in order to achieve a holistic, sustainable approach to flood risk 
management. Wokingham Borough lies within the Thames CFMP region which sets 
out policies relating to flooding from rivers, surface water and groundwater within 
the River Thames catchment area.  

 
2.3.1.3 Appendix A contains more detailed information on the above and other related policies 

including: 

 EU Water Framework Directive and River Basin Management Plans 
 Making Space for Water (Defra 2004) 
 The Pitt Review (2008) 
 Future Water (Defra 2008). 
 

2.4 Local Policy Context 
2.4.1 Local Development Framework 
2.4.1.1 The Local Development Framework (LDF) is a folder of documents which is comprised of 

Development Plan Documents (DPDs) and Supplementary Planning Documents (SPDs). This 
SFRA update will provide further evidence to the LDF process as it continues to develop. The 
Core Strategy DPD was adopted in January 2010. 

2.4.2 Adopted Core Strategy 
2.4.2.1 The adopted Core Strategy3 sets out the strategic planning policy framework for development in 

the Borough from 2006 to 2026. Its vision is to deliver the development necessary to sustain the 
area’s economic growth. It covers the future of housing, rural areas, education, economic 
development, transport, public open space, leisure and community facilities and affordable 
housing.  

2.4.2.2 Policy CP1 (Sustainable Development) (Criteria 9) of the adopted Core Strategy requires 
development proposals to avoid increasing (and where possible reduce) risks of or from all 
forms of flooding (including groundwater). Paragraph 4.3 provides further flood risk guidance. 
Whilst SuDS are encouraged in the Core Strategy, it should be noted that since its publication 
legislation has strengthened the requirement for SuDS, with the Flood and Water Management 
Act removing the automatic right to connect to sewers; permission is conditional on the 

                                                      

2 The Wokingham Borough PFRA (June 2011) can be viewed at www.wokingham.gov.uk  

3 The adopted Core Strategy can be viewed at 

http://www.wokingham.gov.uk/planningcontrol/planning/planningpolicies/ldf/new-ldf-core-strategy/  
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developer’s drainage proposal being approved by the SuDS Approving Body (this is to be set-up 
by the Council as a LLFA).  

2.4.2.3 Policy CP17 (Housing Delivery) of the Wokingham Borough Core Strategy states that provision 
will be made for the development of at least 13,230 dwellings and associated development and 
infrastructure in the Borough in the period 2006-2026. The majority of the Borough’s housing 
requirements (10,000) will be delivered through four SDL’s: 

 Arborfield Garrison SDL (3,500) 
 South of the M4 SDL (2,500) 
 North Wokingham SDL (1,500) 
 South Wokingham SDL (2,500) 

 
The boundaries of the SDL’s can be viewed in Map 3. Associated with these strategic sites will 
be new infrastructure including roads, schools, health centres and community facilities. The 
Council is also committed to the growth and renaissance of Wokingham Town Centre. A 
Science Park will also be developed south of the M4 in Shinfield Parish. 

 
2.4.2.4 Appendix 7 of the Core Strategy provides a concept statement for each SDL. The concept 

statements indicate that a strategy to deliver sustainable development (including flood risk) must 
be provided and implemented for each SDL.  

2.4.2.5 The authority has adopted the SDL SPD’s (October 2011)4. These SPD’s have been produced 
by Wokingham Borough Council as a guide for future development of the SDL’s and to 
establish the Council’s expectations about the masterplanning and design quality that will be 
forthcoming in future planning applications and subsequent approved development. The 
Council had also adopted the overarching Infrastructure Delivery and Contributions SPD for 
the SDL’s (October 2011). This has been produced to update information on infrastructure 
delivery to take account of the ongoing work undertaken by the Council including further 
studies and discussions between Council officer’s and potential developers.  

2.4.2.6 The SDL SPDs also include guidance on flood risk. SDL developers will be required to submit 
detailed Flood Risk Assessments (which will also cover surface water management) as part of 
their planning application. These will need to cover any case where essential infrastructure is 
proposed as an exception in flood zones other than 1. Where necessary and appropriate, 
planning applications for development in the SDL’s may be supported by hydraulic flood 
modelling. Section 8 and Appendix D3 (Assessment of the Southern Distributor Road (South 
Wokingham SDL)) provides further information on sites/ development within the SDL’s.  

                                                      

4 The SDL SPDs can be viewed at http://www.wokingham.gov.uk/planningcontrol/planning/masterplanning/  
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2.4.2.7 Guidance on the growth and renaissance of Wokingham Town Centre is provided in the 
adopted Wokingham Town Centre Masterplan SPD5 (June 2010). The SPD includes guidance 
on flood risk.  

2.4.2.8 The Core Strategy was informed by the previous SFRA as part of its evidence base. The Core 
Strategy also notes (at paragraph 2.14c) the importance of the Blackwater Valley Partnership for 
close working on countryside management and planning policy along the valley of the River 
Blackwater. 

2.4.2.9 Further flood risk policy information from the Core Strategy is summarised in Appendix A.  

2.4.3 Emerging Managing Development Delivery DPD 
2.4.3.1 The Managing Development Delivery (MDD) DPD will be the Borough’s second DPD and 

will further implement the Core Strategy vision by seeking to ensure that development 
proposals respect the character and build upon the attractiveness and features of the area. This 
DPD will do a number of things including: 

 Allocate sites to achieve the Core Strategy requirement of 1,000 dwellings for the 
period to the year 2026 (outside of the Strategic Development Locations).  

 Amplify the high level policies of the Core Strategy into appropriate development 
management policies e.g. on development and flood risk, sustainable drainage, and 
sustainable development and climate change.  

 Set the boundaries for such things as development limits (settlement boundaries) and 
Special Landscape Areas.  

 
2.4.3.2 The timetable for the MDD DPD can be found in the Council’s Local Development Scheme6. 

The Council consulted on the draft Options for the MDD DPD7 from 15 June to 27 July 2011.  

2.4.3.3 The updated SFRA will form part of the evidence base for this DPD. There are also 
outstanding housing and employment planning commitments from the Wokingham District 
Local Plan which will be considered during the production the MDD DPD.  

2.4.4 LDF sites 
2.4.4.1 Since 2004, sites across the Borough have been suggested by developers, land owners and their 

agents for consideration in the LDF. Some of these sites are now within the SDL’s identified 
within the adopted Core Strategy. Those outside the SDL’s will be considered for allocation in 
the MDD DPD. In early 2010 and summer 2011, the Council contacted site promoters to 
confirm if their sites were still available for development following the adoption of the Core 

                                                      

5 The Wokingham Town Centre Masterplan SPD can be viewed at 

http://www.wokingham.gov.uk/planningcontrol/planning/masterplanning/  

6 The Local Development Scheme can be viewed at: 

http://www.wokingham.gov.uk/planningcontrol/planning/planningpolicies/ldf/ldftimetable/  

7 The draft Options MDD DPD can be viewed at www.wokingham.gov.uk/draftoptionsmdd  
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Strategy. Those sites that were confirmed as no longer being available or where no response was 
received from the site promoter will not be considered for allocation in the MDD DPD.  

2.4.4.2 Those confirmed as available are denoted as LDF confirmed sites; those as yet unknown or 
withdrawn are denoted as LDF unconfirmed sites (see Map 3). The unconfirmed sites have also 
been assessed in case they are later confirmed as available. Flood risk information for each of 
these sites has been analysed as part of this SFRA. The assessment results can be found in 
Appendix D1 (confirmed sites) and Appendix D2 (unconfirmed sites). Section 8 and 
Appendix D3 (Assessment of the Southern Distributor Road (South Wokingham SDL) 
provides information on sites/ development within the SDL’s.  

2.4.5 Adopted Sustainable Design and Construction SPD  
2.4.5.1 Adopted in May 2010, the Sustainable Design and Construction SPD8 provides an up-to-date 

and comprehensive approach to considering sustainable design and construction in new 
development. It includes guidance on water resource management (Section 11) and Flood Risk 
Management (Section 12). Sustainability Issue 5 in Section 12 requires new development to be 
designed to be resilient to flooding as appropriate and to consider the possible change in flood 
risk over the lifetime of the development because of climate change. All sources of flood risk 
should be considered. It also refers to the nil detriment situation (e.g. runoff from site (post 
development) must not increase and where possible be reduced).  

2.4.6 Updated Borough Design Guide  
2.4.6.1 The Updated Borough Design Guide will include guidance on matters such as residential 

design, householder extensions and highway design. It may include some guidance on SuDS.  

2.4.7 Blackwater Valley Water Cycle Scoping Study 
2.4.7.1 A Water Cycle Study (WCS)9 is a method for determining what sustainable water infrastructure 

is required and where and when it is needed and ensuring Thames Water, South East Water and 
the Environment Agency are stakeholders. It is a risk based approach that ensures town and 
country planning makes best use of environmental capacity and opportunities, and adapts to 
environmental constraints.  

2.4.7.2 The first stage in the production of the WCS is the WCS Scoping Study. A WCS Scoping Study 
(April 2011) for the Blackwater Valley Authorities, which include Hart, Surrey Heath, 
Rushmoor, Bracknell Forest, Wokingham and Bracknell has been produced. The Scoping Study 
gathers the relevant planning information, reviews existing evidence and confirms the 
development scenarios with each Local Authority. It also defines the WCS objectives and 
identifies the programme for the next stages of the WCS (if required to inform strategic 
planning).   

                                                      

8 The Sustainable Design and Construction SPD can be viewed at www.wokingham.gov.uk/spd  

9 Further information on Water Cycle Studies can be found at www.environment-agency.gov.uk  
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2.4.8 Emerging Surface Water Management Plans  
2.4.8.1 A Surface Water Management Plan (SWMP)10 is a plan which outlines the preferred surface 

water management strategy in a given location. In this context surface water flooding describes 
flooding from sewers, drains, groundwater, and runoff from land, small watercourses and 
ditches that occurs as a result of heavy rainfall. 

2.4.8.2 The Greater Reading SWMP (which includes parts of Wokingham Borough) is now underway, 
although still very early in its production stages. This is a joint project with Reading Borough 
Council and Wokingham Borough Council.   

2.5 Hatch Farm Dairies Flood Risk Assessment: Addendum to SFRA 
2.5.1.1 Appendix E provides an Executive Summary of the Hatch Farm Dairies Flood Risk 

Assessment (November 2010) – Addendum to the SFRA. The full FRA is available on request.   

2.5.1.2 The Wokingham District Local Plan (WDLP) identified Hatch Farm Dairies as an allocated site 
(Site PWI31 as per Policy WH3 (Housing Development – Identified Sites) of the WDLP) being 
suitable for 400 residential units. Policy WR4 of the WDLP (Increasing Public Open Space 
Provision) requires the proposed development at Hatch Farm Dairies to provide public open 
space. Policy WIC9 of the WDLP requires a primary school to be provided within development. 
The Core Strategy identifies the need to improve the existing infrastructure network. The 
following improvements identified in Policy CP10 (Improvements to the Strategic Transport 
Network) are relevant to the Hatch Farm Dairies proposal: 

 Criteria 8: Winnersh Relief Road (integral to the Core Strategy) 
 Criteria 18: Measures to maintain the operation of the network during times of 

flooding (integral to the Core Strategy). 
 

2.5.1.3 An outline planning application (O/2006/8687)11 for the development of Hatch Farm Dairies 
was approved at the Council’s Planning Committee on 16 November 2011. The proposals 
comprise residential development, a primary school, public open space/Community 
Woodland/Country Park and the Winnersh Relief Road. The proposed Winnersh Relief Road 
has been identified by the Council as ‘essential infrastructure’.  

2.5.1.4 The purpose of the Hatch Farm Dairies FRA is to provide Wokingham Borough Council with 
the relevant information on flood risk issues to ensure that the Sequential Test as identified in 
PPS25 is applied. This will also allow for a robust and transparent decision making process on 
planning applications to be undertaken with an audit trail in place. Extensive hydraulic 
modelling was carried out for the FRA. The results of the modelling showed that the proposed 
mitigation options addressed the issues raised by the Environment Agency with respect to 

                                                      

10 Further information on SWMPs can be found at www.defra.gov.uk  

11 This can be viewed at 

http://www.wokingham.gov.uk/planningcontrol/planning/planningapplications/searchplanningapplications/  
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floodplain storage lost due to the Winnersh Relief Road and conveyance of flood flows on the 
floodplain.  

2.5.1.5 The SFRA (2007) did not specifically identify and assess the proposed development site at 
Hatch Farm Dairies with respect to flood risk. The Hatch Farm Dairies FRA report is seen as 
an addendum to the SFRA for Wokingham Borough Council which specifically looks at the site. 

2.6 Wokingham Borough Flooding and Sustainable Planning Task and Finish Group  
2.6.1.1 The Task and Finish Group of the Wokingham Borough Community Partnership Overview 

and Scrutiny Panel conducted a review of Wokingham Borough Council's flooding and 
sustainable planning policies. In particular it looked at the outcomes of the review undertaken in 
2001 following the 2000 flooding incident. It also considered the impact of new legislation 
relating to flooding. The Task and Finish Group called on witnesses from the Environment 
Agency, Thames Water, the Loddon Valley Residents’ Association, the Council Officer’s and 
the Executive to give a wider view to policy areas.  

2.6.1.2 The recommendations of the Task and Finish Group were approved at the Council’s Executive 
on 31 March 201112. 

2.7 Report Overview 
2.7.1.1 The SFRA is a strategic investigation that is intended to provide an overview of flood risk 

throughout the Borough, providing the framework within which future planning decisions 
(including development applications) are to be reviewed.  For a specific proposed development 
site, a more detailed Flood Risk Assessment (FRA) may be required depending on the level of 
flood risk (see Chapter 6), and this will be carried out at the planning application stage by the 
developer/applicant. 

2.7.1.2 This report sets out our findings in relation to flood risk for the Borough.  The SFRA builds 
heavily upon existing knowledge of flood risk within the Borough, sourced through consultation 
with the Environment Agency, Wokingham Borough Council, Thames Water, Local Town and 
Parish Councils and Residents Associations.   

2.7.1.3 This report summarises the outcomes of the SFRA process: the collation and analysis of 
information relating to flood risk posed to the Borough from all known sources including rivers, 
surface water, groundwater, large reservoirs/lakes and sewers and the delineation of 
Wokingham into zones of ‘high’, ‘medium’ and ‘low’ probability of flooding in accordance with 
PPS25. This will help inform the allocation of sites for possible future development. Individual 
flood risk information has been summarised for over 200 LDF sites for the LDF (including 
both confirmed and unconfirmed sites, as known at the time of writing) that will be considered 
for allocation in the emerging MDD DPD. The SFRA also includes guidance FRAs and SuDS 
along with several recommendations for development management and emergency planning 
(community resilience). 

                                                      

12 This can be viewed at http://www.wokingham.gov.uk/council/minutes-agendas/  

Doc No 12  Rev: 1  Date: February 2012  10 
 

http://www.wokingham.gov.uk/council/minutes-agendas/


Wokingham Borough Strategic Flood Risk Assessment (February 2012) 

3 Strategic Approach to Flood Risk Management 

3.1 Applications of the SFRA 
3.1.1.1 The SFRA forms the first stage of the PPS25 development planning process for LPAs by 

collating information on flood risk and providing guidance based on assessment of this 
information. Figure 3-1 illustrates the components of the SFRA and how they inform the 
PPS25 planning process. The SFRA has been developed in accordance with the guidance in 
PPS25 and its Practice Guide, and in close consultation with the Environment Agency. 

Figure 3-1: The SFRA Process 

Delineation of ‘high’, ‘medium’ and 
‘low’ risk zones in accordance with 

PPS25 (see Section 4.4) 

Assessment of the possible risk to 
life (flood hazard) should a flood 

occur (see Section 4.7) 

Application of the Sequential Test
Recommend appropriate land uses within flood-affected 

areas in accordance with PPS25 (see Section 3.2) 

Assessment of the potential 
impacts of climate change to 

2115 (see Section 4.4.4) 

Assessment of the residual risk 
of flooding (see Section 6.1.9) 

Application of the Exception Test
Recommend flood management measures to mitigate the risk and/or 

consequences of flooding should a development proceed within a 
flood- affected area; in accordance with PPS25 (see Chapter 6) 

Collation of existing information relating 
to flooding (see Chapters 4 and 5) 

 

3.1.1.2 In addition to its role in assisting the development management process, the SFRA also 
provides:  

 guidance on the preparation of flood risk assessments (FRAs) for allocated 
development sites (see Chapter 6). 

 guidance on the likely applicability of sustainable drainage systems techniques for 
managing surface water runoff (see Chapter 7). 

 guidance for community resilience measures, including flood warnings, safe 
access/egress, floor levels and building construction (see Chapters 4 and 6). 
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3.2 Allocating development using the risk based approach 
3.2.1 The PPS25 Flood Zones 
3.2.1.1 One of the key approaches to ensure that development planning takes flood risk into account is 

the application of the PPS25 Sequential Test and Exception Test. This focuses primarily on 
fluvial flooding since this currently has the most robust evidence for determining flood risk, 
based on the use of flood zones. However, 
other sources of flooding should be taken 

into account as much as possible based 
on the information available. 

Figure 3-2: The PPS25 Flood Zones 

3.2.1.2 Flood Zones subdivide the land, 
according to its spatial variation of flood 
probability, into four classifications; the 
low, medium and high probability flood 
zones and the functional floodplain – 
Flood Zones 1, 2, 3a and 3b respectively. 
An illustration of the flood zones is 
shown in Figure 3-2.  PPS25 defines the 
flood zones as follows:  

Flood Zone 1  -  Low Probability 
3.2.1.3 This flood zone comprises land assessed as having a less than 0.1% (1 in 1000) annual 

probability of river or sea flooding in any year. 

Flood Zone 2  -  Medium Probability 
3.2.1.4 This flood zone comprises land assessed as having between a 1% (1 in 100) and 0.1% (1 in 

1000) annual probability of river flooding or between a 0.5% (1 in 200) and 0.1% (1 in 1000) 
annual probability of sea flooding in any year. 

Flood Zone 3a  -  High Probability 
3.2.1.5 This flood zone comprises land assessed as having a 1% (1 in 100) or greater annual probability 

of river flooding or a 0.5% (1 in 200) or greater annual probability of flooding from the sea in 
any year. 

Flood Zone 3b  -  The Functional Floodplain 
3.2.1.6 This flood zone comprises land where water has to flow or be stored in times of flood. LPA’s 

should identify in their SFRAs areas of functional floodplain and its boundaries accordingly, in 
agreement with the Environment Agency. The identification of functional floodplain should 
take account of local circumstances and not be defined solely on rigid probability parameters. 
But land which would flood with an annual probability of 1 in 20 (5%) or greater in any year, or 
is designed to flood in an extreme (0.1%) flood, should provide a starting point for 
consideration and discussions to identify the functional floodplain. 

3.2.1.7 From these definitions it should be noted that, under PPS25, Flood Zones 2 and 3a do not take 
into account the presence of defences. In terms of planning policy this is a conservative 
assumption and means that new development placed in accordance with the Sequential Test 
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need not rely on the presence of defences, as there remains a risk that these defences can fail 
through overtopping or structural failure. Definition of Flood Zone 3b is more flexible and 
dependent on local agreement between the Council and Environment Agency so in some cases 
it may be appropriate to take defences into account since these will affect where water is able to 
flow or be stored in times of flood and thus which land is vulnerable to flooding in practice. 

3.2.2 The Sequential Test 
3.2.2.1 In seeking to allocate a specific type of development or land use, planning authorities should 

apply the Sequential Test to demonstrate that there are no reasonably available, appropriate sites 
in areas with less risk of flooding. The Council should apply the Sequential Test when allocating 
sites in their LDF.  The Sequential Test should also be applied to any windfall sites; since these 
sites will not have been included in the LDF, the test should be applied at the planning 
application stage. 

3.2.2.2 The aim of the Sequential Test is to locate development in the areas of lowest flood risk.  Only 
where no sites are available in Flood Zone 1 should a site in the higher risk flood zones be 
considered.  Sequentially, development should be located in Flood Zone 2 before sites in Flood 
Zone 3 are considered. The functional floodplain, Flood Zone 3b, should be protected, with 
only water compatible and, if they pass the Exception Test, essential infrastructure, being 
permitted. 

3.2.2.3 When locating sites in Flood Zones 2 or 3 it is also necessary to take the vulnerability of the 
proposed development into account. The flood vulnerability reflects the land uses within the 
site and is a measure of the level of resilience to damages/danger from flooding. PPS25 
categorises land uses into five vulnerability classes, ranging from highly vulnerable to water-
compatible, which indicate the appropriateness of a given land use within each flood zone. The 
full listing is shown in Table 3-1 below, which is taken from PPS25 Annex D, and the flood 
zone compatibility is indicated in Table 3-2, also taken from PPS25 Annex D. When allocating 
several developments of different vulnerabilities (assuming vulnerability class is known, or 
suspected, at this stage), it is practical to allocate the most vulnerable developments first to 
ensure optimum placement at lowest flood risk. However, less vulnerable developments should 
continue to follow the sequential approach in order to steer as much development as possible to 
Flood Zone 1.  Developments should not simply be allocated to zones with an ‘acceptable’ level 
of flood risk, for example a ‘more vulnerable’ development should not be put in flood zone 2 if 
a suitable (i.e. taking other development considerations into account) flood zone 1 site is 
available. 

Table 3-1: Flood Risk Vulnerability Classification (from PPS25, table D.2) 

Classification Land uses 
Note: Buildings that combine a mixture of uses should be placed into the higher of the relevant classes 
of flood risk sensitivity. 

Essential 
Infrastructure 

 Essential transport infrastructure (including mass evacuation routes) which has to 
cross the area at risk. 

 Essential utility infrastructure which has to be located in a flood risk area for 
operational reasons, including electricity generating power stations and grid and 
primary substations; and water treatment works that need to remain operational 
in times of flood. 
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Classification Land uses 
Note: Buildings that combine a mixture of uses should be placed into the higher of the relevant classes 
of flood risk sensitivity. 
 Wind turbines 

Highly Vulnerable  Police stations, Ambulance stations and Fire stations and Command Centres and 
telecommunications installations required to be operational during flooding. 

 Emergency dispersal points. 
 Basement dwellings. 
 Caravans, mobile homes and park homes intended for permanent residential use. 
 Installations requiring hazardous substances consent. (Where there is a 

demonstrable need to locate such installations for bulk storage of materials with 
port or other similar facilities, or such installations with energy infrastructure or 
carbon capture and storage installations, that require coastal or water-side 
locations, or need to be located in other high flood risk areas, in these instances 
the facilities should be classified as ‘Essential Infrastructure’. 

More Vulnerable  Hospitals. 
 Residential institutions such as residential care homes, children’s homes, social 

services homes, prisons and hostels. 
 Buildings used for: dwelling houses; student halls of residence; drinking 

establishments; nightclubs; and hotels. 
 Non-residential uses for health services, nurseries and educational establishments.
 Landfill and sites used for waste management facilities for hazardous waste. 
 Sites used for holiday or short-let caravans and camping, subject to a specific 

warning and evacuation plan. 
Less Vulnerable  Police, ambulance and fire stations which are not required to be operational 

during flooding. 
 Buildings use for: shops; financial; professional and other services; restaurants 

and cafes; hot food takeaways; offices; general industry; storage and distribution; 
non-residential institutions not included in ‘more vulnerable’; and assembly and 
leisure. 

 Land and buildings used for agriculture and forestry. 
 Waste treatment (except landfill and hazardous waste facilities). 
 Minerals working and processing (except for sand and gravel working). 
 Water treatment works which do not need to remain operational during times of 

flood. 
 Sewage treatment works (if adequate measures to control pollution and manage 

sewage during flooding events are in place). 
Water-compatible 
Development 

 Flood control infrastructure. 
 Water transmission infrastructure and pumping stations. 
 Sewage transmission infrastructure and pumping stations. 
 Sand and gravel workings. 
 Docks, marinas and wharves. 
 Navigation facilities. 
 MOD defence installations. 
 Ship building, repairing and dismantling, dockside fish processing and 

refrigeration and compatible activities requiring a waterside location. 
 Water-based recreation (excluding sleeping accommodation). 
 Lifeguard and coastguard stations. 
 Amenity open space, nature conservation and biodiversity, outdoor sports and 
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Classification Land uses 
Note: Buildings that combine a mixture of uses should be placed into the higher of the relevant classes 
of flood risk sensitivity. 

recreation and essential facilities such as changing rooms. 
 Essential ancillary sleeping or residential accommodation for staff required by 

uses in this category, subject to a specific warning and evacuation plan. 

 
Table 3-2: Flood Risk Vulnerability and Flood Zone Compatibility (from PPS25, table D.3) 

Flood Risk 
Vulnerability 
Classification 

Essential  
Infrastructure 

Water 
Compatible 

Highly 
Vulnerable 

More 
Vulnerable 

Less 
Vulnerable 

Flood Zone 1 Suitable Suitable Suitable Suitable Suitable 
 

Flood Zone 2 Suitable Suitable Exception Test 
required 

Suitable Suitable 

Flood Zone 3a Exception Test 
required 

Suitable Not suitable Exception Test 
required 

Suitable 

Flood Zone 3b Exception Test 
required 

Suitable Not suitable Not suitable Not suitable 

 
3.2.2.4 Within each flood zone new development should be directed to sites with lower flood risk, 

which generally involves allocating new development as close as possible towards the adjacent 
zone of lower probability. The Sequential Test should also take account of other sources of 
flooding such as surface runoff, groundwater or sewer flooding,. The risk from other sources is 
not specified using zones but the risk may be perceived as significant if persistent flooding has 
historically occurred or if modelling has become available (as is increasingly the case, particularly 
for surface runoff – see Section 4.8) which indicates a high likelihood of deep or fast flowing 
water.  

3.2.3 The Exception Test 
3.2.3.1 The Exception Test is appropriate where the Sequential Test was not able to deliver a sufficient 

number of suitable sites, and also where some continuing development is necessary for wider 
sustainable development reasons. This takes into account the need to avoid social or economic 
blight and the need for certain services to be near their communities. For example, the flood 
risk due to siting a ‘more vulnerable’ health service in Flood Zone 2 may be outweighed by the 
needs of a local community to have a health centre within a practicable distance. It may also be 
appropriate to use the Exception Test where restrictive national designations such as landscape, 
heritage and nature conservation designations (e.g. Sites of Special Scientific Interest (SSSIs)), 
prevent the availability of unconstrained sites in lower risk areas. 

3.2.3.2 PPS25 requires that for the Exception Test to be passed: 

(a) it must be demonstrated that the development provides wider sustainability benefits 
to the community that outweigh flood risk, informed by a SFRA where one has been 
prepared. If the DPD has reached the ‘submission’ stage (see Figure 4 of PPS12: 
Local Development Frameworks) the benefits of the development should contribute 
to the Core Strategy’s Sustainability Appraisal; 
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(b) the development should be on developable previously-developed land or, if it is not 
on previously developed land, that there are no reasonable alternative sites on 
developable previously-developed land; and 

(c) a FRA must demonstrate that the development will be safe, without increasing flood 
risk elsewhere, and, where possible, will reduce flood risk overall. 

 
3.3 Affect on flooding elsewhere 
3.3.1.1 A crucial aspect in planning new development is that the site itself is safe, and that the 

development does not increase flood risk elsewhere. In many cases, development may even 
provide an opportunity to reduce flood risk to surrounding areas. 

3.3.2 Floodplain compensation 
3.3.2.1 If defences are put up to defend a site from fluvial flooding, or if land is raised so that buildings 

on site are above flood water level, then the water will have to continue downstream and may 
well flood somewhere else instead. Therefore, measures such as floodplain compensation are 
required which divert the flood water into an area where it can safely be stored. According to 
CIRIA (Construction Industry Research and Information Association) best practice C624 
“Development and flood risk - guidance for the construction industry” compensatory storage is 
required which should be volume-for-volume and level-for-level, meaning that for each 
incremental rise in river level, the compensatory storage can accommodate at least as much 
volume of water as has been lost from the development site at that river level.  

3.3.2.2 The compensatory storage may be provided on site by developing only part of the site and 
excavating the rest to compensate for the loss. Or it may be possible to identify a suitable area 
nearby into which flood water may be diverted. Hydraulic modelling is normally required, as 
part of the proposed site’s FRA, to test the proposed flood storage areas to ensure the same 
level of protection is provided downstream. 

3.3.3 Surface runoff management 
3.3.3.1 New development typically increases the amount of impermeable area so that a lower 

proportion of rainfall is able to infiltrate into the ground and therefore more surface runoff 
results (see Section 4.8 for information on surface water modelling carried out for Wokingham 
Borough). This may run overland to flood the surrounding area, or if it runs into a watercourse 
it will increase river levels and may increase the risk of flooding downstream. Where surface 
runoff is drained into the sewer system there is a risk that the additional volume will exceed the 
capacity of the system. In order to mitigate this, new developments are required to ensure that 
the site’s peak runoff rates and volumes are not increased post development, and where possible 
are reduced. SuDS are recommended to manage the surface runoff and must take due account 
of groundwater and geological conditions (see Chapter 7). Further information on SuDS can 
also be found in Section 12 (Flood Risk Management) of the Wokingham Borough Sustainable 
Design and Construction SPD. 

3.3.3.2 The assessment of the affect of the development on flood risk is carried out by the developer in 
their FRA. In submitting their planning applications, developers must demonstrate the measures 
by which they will ensure that both the site and surrounding area are safe. 
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3.3.4 River naturalisation 
3.3.4.1 Redevelopment of brownfield land near a heavily-modified river provides an opportunity to re-

naturalise the watercourse to reduce flood risk. For example, de-culverting a watercourse or 
moving buildings away from a river constrained within its channel, and allowing them to be 
reconnected with their floodplain provides additional storage during flood events. Restoring 
meanders can help slow water down and provide floodplain in-between the meanders. These 
measures also bring further sustainability benefits of enhancing wildlife and making the river 
more accessible and appealing for people. 

Doc No 12  Rev: 1  Date: February 2012  17 
 



Wokingham Borough Strategic Flood Risk Assessment (February 2012) 

4 Data Collection and Analysis 

4.1 Sources of flooding and data quality 
4.1.1.1 The SFRA considers flooding from all sources, typically summarised into the categories below: 

4.1.2 Fluvial flooding 
4.1.2.1 Fluvial flooding is caused by high flows in a river or other watercourse overtopping the banks. 

Where defences such as embankments of flood walls exist along the watercourse, flooding may 
also occur due to breach if the water causes a weak point in the defence line to collapse. Fluvial 
flooding arises following heavy rainfall, or in some cases, snowmelt in the watercourse 
catchment.  

4.1.2.2 Fluvial flood risk normally has the most robust evidence as the Environment Agency has kept 
historical records, including outline extents in some cases, of major flood events for some time, 
and has an ongoing national programme of hydraulic modelling to estimate flooding for various 
design events. However, this generally covers only the larger or more important rivers, classified 
as ‘main rivers’, for which the Environment Agency has responsibility. Information on the 
effects of climate change is sometimes available, where detailed hydraulic modelling has been 
carried out with inputs based on the current predicted increases in river flow and/or rainfall, 
although normally this is only available for the 1 in 100 year probability flood. 

4.1.3 Surface water flooding 
4.1.3.1 Surface water flooding arises when rainfall is unable to infiltrate the ground and thus ponds on 

or flows across the ground surface. It is therefore a particular issue for built-up areas where 
there is a large proportion of land with impermeable surfaces, such as pavements and roofs. 
However, it can still occur elsewhere if the ground is impacted and hard, or if the rainfall is so 
intense that it exceeds the rate at which the ground can soak it in. 

4.1.3.2 Modelling work has traditionally focussed on fluvial and tidal flooding but recently progress has 
been made in modelling flooding from surface runoff. This generally involves a fairly simplistic 
approach whereby rainfall is applied to a 2D model of the study area and allowed to flow based 
upon the ground topography. The modelling can be improved by taking account of factors such 
as land cover (e.g. rural or urban), soil permeability, an allowance for drainage etc. Initially this 
was carried out on an adhoc basis for projects where there was a particular interest in surface 
water flooding. However, in response to the Pitt Review, the Environment Agency began a 
national project to map areas at highest risk from surface water flooding. The modelling 
produced so far uses a national-scale model of overland flows (see Section 4.8). 

4.1.4 Sewer flooding 
4.1.4.1 Sewer flooding arises when the drainage system is unable to cope with the volumes of rainfall 

during an event, causing pipes to back up or surcharging of manholes. Sewer systems are 
typically built to handle up to a 1 in 30 year rainfall event and thus any event more severe than 
this may be expected to result in flooding. Sewer flooding can also occur if the sewer system 
overfills due to being unable to discharge, for example if the outfalls discharge to a river and the 
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river water level rises above the outfall. Blockages of sewers by debris is also a common cause 
of sewer flooding, and may result in flooding for only minor rainfall events which the sewer 
should normally cope with or, in the case of foul sewers, may not necessarily be due to a rainfall 
event. 

4.1.4.2 Within Wokingham Borough, most sewers are public sewers, owned by Thames Water. Whilst 
Thames Water maintains records of flooding from their sewers, due to data protection issues it 
is only able to provide numbers of flooding incident by postcode area based on the postcode up 
to the first letter of the second part which therefore covers quite a large area. In addition, the 
water company may since have carried out works to their sewer system to alleviate the problem. 
Records of flooding are not available for any privately owned sewers, unless they happen to 
have been reported as an adhoc incident to the Council. 

4.1.5 Groundwater flooding 
4.1.5.1 Groundwater flooding is most likely to be a risk for sites in low-lying areas over permeable 

geology. It normally occurs in response to persistent rainfall causing the ground to become 
saturated with water such that water levels rise above the level of the ground. As groundwater 
flooding locations are often flat it is difficult for the water to drain away, and re-infiltration 
cannot occur while the ground is saturated so groundwater flooding often lasts for a long time 
(in some cases several weeks or even months). In some cases, groundwater flooding may occur 
in low-lying sites near a river if the intervening geology is permeable. 

4.1.5.2 Information on groundwater flooding is typically sparse. The Environment Agency keeps a 
record of incidents reported to them, but due to the adhoc nature of reporting of flooding by 
members of the public it should be remembered that a lack of historic data does not necessarily 
mean that none has occurred. Furthermore, of the incidents reported, the cause of flooding is 
not always clear - for example a report of cellar flooding might be assumed to be groundwater 
but it is possible it may be leakage from a blocked or leaking drain. 

4.1.6 Flooding from reservoirs 
4.1.6.1 Artificial water bodies which hold water back behind impounding walls, such as reservoirs, may 

cause flooding if their holding capacity is exceeded or if a breach occurs in the walls. The 
consequences of flooding due to a breach can be particularly severe as it results in the 
immediate release of large volumes of fast flowing water. However, because of this, reservoirs 
are subject to stringent safety standards. The 1975 Reservoirs Act was introduced to ensure the 
safety of all impounded water bodies with a capacity over 25,000m3 of water. Under this act all 
designated reservoirs must have an assigned supervising engineer from a specialised panel of 
engineers, who is responsible for the operation and maintenance of the reservoir. In addition, 
the reservoir must be inspected by a specialist panel engineer every 10 years, who will specify a 
safe operating regime and any safety works which should be carried out. 

4.1.6.2 Furthermore, following the flooding in 2007, the Pitt Review recommended that the 
Government should produce inundation maps for all large raised reservoirs, indicating the effect 
downstream as the result of a dam breach. This project is underway and so far has produced 
preliminary maps showing the extent of flooding based on the most likely mode of failure and 
assuming a worst credible case scenario. However, it should be noted that reservoirs may fail in 
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a number of ways leading to flooding that differs from that shown on the maps. The 
preliminary maps are currently being checked by the Environment Agency Area Teams, 
although in the meantime they have been made available to reservoir undertakers, supervising 
engineers and local resilience forums (LRFs) for emergency planning. 

4.1.6.3 The Flood and Water Management Act 2010 introduces some amendments to the Reservoir 
Act. The threshold for considering a reservoir as large has been reduced to 10,000m3, and all 
such reservoirs must be registered with the Environment Agency. However, a more risk-based 
approach is followed for applying the full regulations which are only applied to those designated 
as ‘high risk’. A key criteria for this is if, in the event of an uncontrolled release of water from 
the reservoir, human life could be endangered. All reservoirs (high risk and others) must have a 
flood plan prepared by the undertaker (owner or operator of the reservoir) in consultation with 
an engineer (the supervising engineer for high risk reservoirs or an appointed engineer for other 
reservoirs), to be implemented if flooding occurs or is expected to occur.  

4.1.6.4 Within Wokingham Borough, there are 7 designated reservoirs (see Table 4-1). These are all 
over 25,000m3 but there will be no further reservoirs with the reduction in designation 
threshold to 10,000m3.  

Table 4-1: Reservoirs within Wokingham Borough 

Reservoir 
Name 

Bearwood 
Lake 

Black Swan 
Lake Dinton 

Pasture 
Longmoor 

Lake 

Maiden 
Erleigh 

Lake (No.1) Queensmere Southlake 
Whiteknight

s Lake 
Physical 
Status In Operation In Operation In Operation In Operation In Operation In Operation In Operation

Situation 
Near 

Wokingham
Near 

Wokingham 
Near 

Wokingham Near Reading
Near 

Wokingham Near Reading Near Reading
NGR SU7730068600 SU7810072300 SU7850065100 SU7480071000 SU8150065500 SU7570072100 SU7380072300

Risk Category B Unknown C A C A A 

Undertaker 
Name 

The Royal 
Merchant 

Navy School 
Foundation

Wokingham 
Borough 
Council 

Wokingham 
Borough 
Council 

Earley Town 
Council Moss 

Wokingham 
Borough 
Council 

The 
University of 

Reading 
Category Impounding Impounding Impounding Impounding Impounding Impounding Impounding
Year Built 1860 1979 1800 1885 1850  1850 

Surface Area 
(m2) 190,000 260,000 40,000  45,000 70,000 44,140 

Dam Type TE Earthfill TE Earthfill TE Earthfill
Gravity and 

Earthfill TE Earthfill
Gravity and 

Earthfill 
Gravity and 

Earthfill 
Maximum 
Height of 
dam (m) 6 2 2 4 3 4.4 5 

Capacity (m3) 314,000 200,000 70,000 25,000 45,000 100,000 70,000 

 
4.2 Data Availability 
4.2.1.1 Available information on flooding has been sourced from Wokingham Borough Council, 

including their previous SFRA, the Environment Agency, Thames Water, local Parish and 
Town Councils, and the Loddon Valley Residents Association. The information collated is 
summarised below, with a full data log in Appendix B: 

 Historical flooding information; 
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 Flood modelling results – fluvial and indicative surface water maps; 
 Flood defences; 
 Hydrogeological information – bedrock geology, sand and gravel deposits, 

groundwater sources and source protection zones; 
 LiDAR Topography maps; 
 National Receptors Database – includes property points, environmental sites, 

historical sites etc., which might be affected by flooding. 
 
4.2.1.2 This update to the Wokingham SFRA builds upon the previous version. It includes the 

historical information collected for the previous SFRA, along with additional incidents which 
have occurred since the previous SFRA was published. The latest versions of flood risk 
information, such as the flood zones and modelling outputs, have been obtained from the 
Environment Agency. Furthermore, new types of data are now available which are relevant to 
the SFRA, such as the surface water modelling outlines and the receptor data from the 
Environment Agency. No additional fluvial or pluvial modelling has been carried out by the 
Council as part of this SFRA. Extensive detailed modelling, produced by the Environment 
Agency, has been carried out for the rivers in Wokingham Borough. 

4.3 Historical Flooding 
4.3.1 Flooding in 1993 
4.3.1.1 As part of the previous SFRA, detailed discussions were held with the Borough Council to 

identify areas known to have experienced historical flooding. This resulted in the creation of a 
GIS layer showing spot locations of flooding problems in 1993 due to foul, highway drainage, 
land drainage (countryside runoff), surface drainage (urban runoff), and locations of restricted 
toilet use. This GIS layer has been included again in the current SFRA and is shown in Map 6b. 

4.3.2 Autumn 2000 flooding 
4.3.2.1 Across the country, October and November 2000 were the wettest autumn since records began, 

some 270 years ago. The heavy rainfall caused prolonged, extensive and in some places, 
repeated flooding, with flood levels in many places being the highest on record.   

4.3.2.2 Within Wokingham Borough, approximately half of all of the flooding was associated with main 
rivers (such as the Loddon, Thames, Emm Brook and Twyford Brook) overtopping their banks 
or failure of flood defences (see Section 4.11 for further information on flood defences in the 
Borough). Slightly less than half of reported incidents resulted from problems with highway 
drainage. Smaller percentages related to problems with land drainage and yet a smaller portion 
could be ascribed to public sewers. This information was summarised by parish in the 
Wokingham Flood Mitigation Study (Parkman, 2001) and is reproduced in Table 4-2. 
Unfortunately a GIS layer or more detailed geographical locations are not available, so the 
information could not be included on the SFRA maps. 

Table 4-2: Incidents of flooding in 2000-01 by parish 
Source Parish Main River Land Highway Thames Water 

Utilities 
Arborfield 9 10 3 0 
Barkham 2 2 4 0 
Charvil 56 0 0 0 
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Earley 18 4 28 1 
Finchampstead 6 18 29 1 
Hurst 16 2 2 0 
Remenham 17 0 0 0 
Ruscombe 1 0 18 0 
Shinfield 16 13 15 0 
Sonning 0 1 2 0 
Swallowfield 17 4 7 0 
Twyford 8 3 11 0 
Wargrave 27 3 13 0 
Winnersh 50 3 19 0 
Wokingham 35 3 53 13 
Wokingham W/O 0 0 3 3 
Woodley 16 2 21 3 
 294 68 228 21 
   Total 611 

 
4.3.2.3 The ‘Wokingham District Council Report of the Select Committee on Flooding’ (2001) further 

states that within Wokingham Borough 605 locations were recorded as affected (and 8,000 
sandbags issued). Several of these were roads such as the A329 and A327, along with many 
other minor roads in Swallowfield and Arborfield which had to be closed for traffic, in many 
cases for about two days, whilst the A321 was threatened.  

4.3.3 July 2007 flooding 
4.3.3.1 Since the previous SFRA was published, further incidents of flooding have occurred. One of 

the main events was in July 2007, when flooding was experienced across most of the country. A 
key aspect of this event was that much of the flooding was due to surface runoff and this has 
served to highlight the importance of considering other sources of flooding (compared to the 
traditional focus on fluvial). Urban areas are particularly susceptible to this type of flooding due 
to the large areas of impermeable surfaces which prevent rainfall from infiltrating into the 
ground and the concentration of vulnerable receptors (people, buildings and other 
infrastructure).  

4.3.3.2 Following the July 2007 event, the Borough Council published information to record the 
flooding experienced across the borough, based on the calls for assistance received by the 
Council during this period. Whilst too late to be incorporated into the main SFRA (2007) 
report, it was published on the Council website as an addendum.  

4.3.3.3 The addendum notes that the flooding was due to the unprecedented rainfall which fell between 
17 and 29 July 2007 – with at one point almost a month’s average rainfall within just a few 
hours. Approximately 300 properties within the Borough suffered flooding, and of those 140 
properties were flooded internally (house or garage).  

4.3.3.4 Based on the calls made to the council reporting internal flooding (see Table 4-3), a GIS layer 
was produced for the current SFRA showing those incidents that occurred outside the flood 
zones. The cause of flooding is not known, but given the locations and event history, most 
incidents were probably surface runoff or sewer flooding. The incidents are shown in Map 6b. 
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Table 4-3: July 2007 flooding 
Total flooded properties Internal flooding Internal flooding outside 

flood zones 
approx. 300 140 115 

 
4.3.3.5 The 2007 flood event is also referred to in paragraph 2.21 of the adopted Wokingham Borough 

Core Strategy (2010):  

”The Council also needs to consider the avoidance of areas at risk of flooding, especially after 
the floods in 1999/2000 and July 2007, which caused disruption around the borough. This 
included the problems of accessing the facilities and services in Reading after the River Loddon 
burst its banks preventing access along most of the key highway routes.” 

 The 2007 flood event resulted in access problems for services between Winnersh and Reading 
(i.e. Royal Berkshire Hospital). In addition, the existing highway infrastructure at the Winnersh 
Showcase Roundabout and parts of Lower Earley Way has a history of flooding. 

4.3.4 January 2003 event 
4.3.4.1 Although no specific records are available for 2003, information provided along with the 2007 

report noted that within the Borough, recurring flooding has been observed for events in 
October 2000, January 2003 and July 2007. This includes: 

 Flooding along the River Loddon of residential property, and of the Loddon Bridge 
roundabout, Showcase Cinema complex and Winnersh Triangle Trading Estate, 
which has led to disruption to transport and industry in the area; 

 Flooding along the Emm Brook at Sylvester Close, Emm Brook School, some 
properties within the residential area downstream of Barkham Road and on 
Finchampstead Road adjacent to the Tesco site.  Additionally, in 2007 much of the 
Molly Millar’s Lane trading estate was flooded, as were some properties in the Landen 
Court development downstream of the Tesco’s store site. 

 
4.3.5 British Hydrological Society Chronology of British Hydrological Events 
4.3.5.1 A search of the database kept by the British Hydrological Society was made, as this often has 

useful anecdotal information relating to floods a long time ago. The records found can be seen 
in Table 4-4  located in Appendix C). Please note that some of those which were found only 
by river name are not confirmed as having caused flooding in Wokingham but are included for 
completeness since the Borough’s downstream location suggests it is possible. 

4.3.6 Parishes Flooding Records 
4.3.6.1 Further information was sought from the Parish Councils for both the update of the SFRA and 

to support the PFRA which was carried out concurrently with the SFRA. It was attempted to 
collect data in a form relevant for the PFRA record fields (based on the GIS fields in the May 
2010 guidance which was the version available at the time). However, as this information was 
being collected retrospectively, there was often no record of the data for many of the fields. The 
available information is recorded in Table 4-5 (however this table is confidential and not 
included in this SFRA update report) and shown in Map 6b. 
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4.3.7 Environment Agency historical flooding records 
4.3.7.1 The Environment Agency maintains a national GIS map of historic flooding outlines; from 

which the flood extents within Wokingham Borough were made available for the SFRA. The 
latest version of this map was requested from the Environment Agency for the current SFRA. 
The incidents included in the map are as follows, and are shown in Maps 6a-1 and 6a-2: 

 March 1947 
 September 1968 
 June 1971 
 November 1974 
 August 1977 
 December 1981 
 February 1990 
 February 1991 
 September 1992 
 October 1993 
 December 2000 
 January 2003 
 July 2007 
 February 2009 

 
4.3.7.2 Generally these relate to fluvial flooding, but it should be noted that identifying the source of 

flooding in practice is not clear cut, indeed many flood incidents may have been caused by a 
number of factors. 

4.3.8 Thames Water sewer flooding records 
4.3.8.1 The latest records of flooding from surface water and foul sewers were requested from Thames 

Water. The data is provided as numbers of incidents within a postcode area, which excludes the 
final two letters, as listed in the Table 4-6, so it was not possible to plot these in GIS format. 
Note that these figures relate to incidents logged with Thames Water and it could be that some 
incidents were not reported. 

Table 4-6: Thames Water sewer flooding incidents 
Postcode Total number of 

properties flooded 
from overloaded 
sewer in last ten 

years 

Number of 
properties flooded 
by surface water 
from overloaded 
sewers in last ten 

years 

Number of 
properties flooded 
by foul water from 
overloaded sewers 
in the last ten years 

Number of 
properties flooded 

by combined 
overloaded sewers 
in the last ten years

RG10 0 1 0 1 0 
RG41 5 1 0 1 0 
RG6 1 1 0 1 0 
RG7 1 2 0 2 0 
Total 5 0 5 0 
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4.4 Fluvial Flood Modelling 
4.4.1 The Environment Agency Flood Zone Maps 
4.4.1.1 The Environment Agency maintain a GIS database of flood mapping across England and Wales 

for the 1% (1 in 100 year) and 0.1% (1 in 1000) probability events, assuming an undefended 
situation. The flood maps are termed Flood Zone 3 and Flood Zone 2, respectively, where 
Flood Zone 3 covers both Flood Zone 3b and Flood Zone 3a of PPS25. The Environment 
Agency’s national flood map was originally based on a fairly course modelling approach using 
JFlow. However, these outlines are updated with more accurate results as detailed hydraulic 
modelling (using software such as ISIS, Tuflow or HecRas) is carried out on specific river 
systems. The national flood map is updated with any recent modelling results on a quarterly 
basis. The v4_3_0 (April 2011) version of the Environment Agency flood map has been used 
for the Wokingham SFRA update. The Environment Agency provide the Council will quarterly 
flood map updates. There are no changes in the flood maps between the April version used in 
this SFRA and the updates that have been provided since April 2011. The most recent version 
update was in October 2011.  

4.4.2 Detailed hydraulic modelling 
4.4.2.1 Extensive detailed modelling has been carried out on the Wokingham Borough rivers, through 

several hydraulic modelling projects: 

 Modelling of the River Thames along the Borough’s north western border is available 
from two projects covering from Whitchurch Weir (upstream of the Borough) to 
Hurley Weir (downstream of the Borough (Peter Brett, April 1998), and from Henley 
Bridge (near Remenham Hill) to Hurley Weir (Peter Brett, August 2002, updated 
2007). Both used an ISIS 1D hydraulic model and the resulting flood extents are 
available for the 5 year, 20 year and 100 year scenarios. The more recent Henley 
Bridge to Hurley Weir results supersede the earlier project’s results in this area. 

 Modelling of the Foudry Brook in the south west of the Borough (covering the whole 
length through the Borough except the stretch through the lakes at the very 
downstream end) was carried out (PBA, Jacobs & Atkins, September 2004) using an 
ISIS 1D hydraulic model. The resulting flood extents are available for the 5 year, 20 
year, 100 year and 100 year with climate change (which assumes a 20% increase in 
river flow) scenarios. 

 Modelling of the River Blackwater is available from two projects covering from the 
river’s source in the Rowhill Copse Nature Reserve (upstream of the Borough) to its 
confluence with the River Loddon (inside the Borough) (Peter Brett Associates, 
August 2007), and from Sandhurst (upstream of the Borough) to the Whitewater 
confluence at Bramshill (inside the Borough) (Capita Symonds, May 2009). The 2007 
modelling uses an ISIS 1D hydraulic model and the resulting flood extents are 
available for the 5 year, 20 year, 100 year and 100 year plus climate change scenarios. 
Both defended and undefended scenarios were modelled, although the undefended 
differed only by the removal of an outlet control structure at the Cove Brook Flood 
Storage Area (no difference in extent can be discerned for the 20 year scenario for the 
defended compared with undefended). The 2009 modelling uses a 1D-2D ISIS-
Tuflow hydraulic model and the resulting flood extents are available for the same 
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return periods as the 2007 model, plus the 1000 year, but only undefended are 
available. 

 Two modelling projects were carried out on the lower River Loddon.  The first 
consisted of several small ISIS 1D models covering the downstream reaches of the 
Loddon from Swallowfield, and its tributaries the Twyford Brook, Emm Brook and 
Barkham Brook (Jacobs, 2007). The results were produced for the 5 year, 20 year, 50 
year, 100 year and 100 year plus climate change scenarios, and as there are no 
defences within the catchment both the undefended and defended scenarios are 
equivalent. Part of the lower Loddon modelling covering the downstream part of 
Emm Brook and key channels of the Twyford Brook streams, was updated in 2009 
using a 1D-2D ISIS-Tuflow hydraulic model (WSP, January 2009). In addition to 
updating the 2007 modelling in these areas, it also produced a 1000 year scenario.  

 
4.4.2.2 It should be noted that these detailed hydraulic models assume ‘typical’ conditions within the 

respective river systems that are being analysed. The predicted water levels may change if the 
operating regimes of the rivers involved are altered (e.g. engineering works which may be 
implemented in the future), or the condition of the river channel is allowed to deteriorate, or 
debris present or washed into the river during a flood event causes a serious blockage. 

4.4.3 Flood Zone Maps used in the SFRA 
4.4.3.1 The Environment Agency flood zone 2 map was checked to ensure that it was up-to-date with 

the detailed modelling results for the 1 in 1000 year scenario – i.e. that where detailed modelling 
was available (parts of the Lower Loddon and River Blackwater), it had been used to replace the 
JFlow outlines. This was found to be the case as the two maps did match in the relevant areas, 
although some discrepancies were noted. Therefore the outlines were also compared to the 
Environment Agency historic flood map and it could be seen that the discrepancies were due to 
the historic outline being used to define flood zone 2 where it was larger than the detailed 
modelling, in order to give the most conservative outline. As the Environment Agency flood 
zone 2 map is up-to-date with the latest modelling and historic information, it has been used 
without any modification being necessary for the SFRA flood zone 2. 

4.4.3.2 All of the detailed modelling projects included a 100 year scenario and comparison of each of 
these outlines with the Environment Agency flood zone 3 GIS layer indicates that all of the 
modelling carried out to date has been incorporated into their most recently released flood map 
(although flood zone 3 includes both flood zone 3a and 3b, its outermost extent corresponds to 
flood zone 3a). Where two detailed modelling projects cover the same stretch of river, the more 
recent version has been used in the Environment Agency flood zone. Within Wokingham 
Borough therefore, almost all of the Environment Agency flood zone 3 has been replaced by 
detailed modelling; the outstanding stretches being a couple of tributaries of the Emm Brook, 
the river-lake network north of the Foudry Brook, and a short upstream section of the River 
Loddon just as it enters the Borough – these remain as JFlow modelling. 

4.4.3.3 Since both the most recently released Environment Agency flood map layers already 
incorporate all the detailed modelling, no changes were required in using them for the SFRA 
Flood Zone 2 and 3a. 

Doc No 12  Rev: 1  Date: February 2012  26 
 



Wokingham Borough Strategic Flood Risk Assessment (February 2012) 

4.4.3.4 However, the Environment Agency Flood Zone 3 map does not distinguish between the Flood 
Zone 3a and Flood Zone 3b areas. Therefore, to define the Flood Zone 3b area where possible, 
the 20 year return period detailed hydraulic modelling has been used where available. 20 year 
outlines are available for all the detailed modelling; in some cases (the Blackwater 2007) 
defended outlines were specifically available but in most cases the undefended had to be used as 
the nearest approximation – within Wokingham Borough there are very few defences (see 
Section 4.11) so the difference is unlikely to be significant, although there may be some for 
modelling that extends outside the Borough if there are defences elsewhere. As for Flood Zone 
3a, detailed modelling is not available for all river stretches, and unlike Flood Zone 3b there is 
no JFlow modelling of the 20 year return period. Therefore in the absence of any other 
information in these stretches Flood Zone 3b is assumed to be the same as Flood Zone 3a and 
hence uses the Environment Agency Flood Zone 3 map (which in these stretches is JFlow 
modelling for the 100 year return period). This is a precautionary approach as Flood Zone 3a is 
expected to cover a larger area than Flood Zone 3b. 

Recommendation  

4.4.3.5     The SFRA flood maps should be used to allocate development in accordance with the 
Sequential Test. Where necessary, they will indicate sites for which the Exception Test is 
required for the proposed land use. An overview of the flood zones is shown in Map 6c and 
they are shown in more detail in the Character Area Maps 7-1 to 7-17. 

 
4.4.3.6 Further updates to the flood zones are likely to occur as more detailed studies continue to be 

carried out on river catchments. Once the Environment Agency approves these studies the new 
flood outlines will be incorporated into their flood zone maps. SFRAs are living documents and 
should be regularly updated to take account of the latest flood zones. 

4.4.3.7 The Council’s constraint mapping, used for Development Management purposes, is also based 
upon the Environment Agency mapping. It is therefore updated to include the quarterly updates 
as they are made available. 

 
4.4.4 Effects of climate change 
4.4.4.1 PPS25 states that planning should take the effects of climate change into account and includes 

recommended national precautionary sensitivity ranges. These are shown in Table 4-7. 

Table 4-7: Recommended national precautionary sensitivity ranges (from PPS25, table B.2) 
Parameter 1990 to 2025 2025 to 2055 2055 to 2085 2085 to 2115 
Peak rainfall intensity +5% +10% +20% +30% 
Peak river flow +10% +20% 
Offshore wind speed +5% +10% 
Extreme wave height +5% +10% 

 
4.4.4.2 The flood zones produced by the Environment Agency are based on current environmental 

conditions, so do not make any allowance for climate change. However, where detailed 
modelling has been carried out this may include estimates of climate change flood zones. For 
Wokingham Borough, detailed modelling of the 1 in 100 year climate change scenario is 
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available for the Foudry Brook, Blackwater and Loddon models. As with most hydraulic models 
the tiered increase in peak river flow could not be simulated and thus a pragmatic approach is 
taken of simply applying a 20% increase. The detailed modelling outlines have therefore been 
used where available for Flood Zone 3a under the effects of climate change.  

4.4.4.3 For the remaining areas, in the absence of any other information, Flood Zone 3a under the 
effects of climate change is assumed to be the same as Flood Zone 2 and hence uses the 
Environment Agency Flood Zone 2 map for these stretches. This is expected to be a 
precautionary approach as a 20% increase in the 1 in 100 year flow is normally still less than the 
1 in 1000 year flow, so Flood Zone 2 is expected to cover a larger area than Flood Zone 3a 
under the effects of climate change.  

Recommendation  

4.4.4.4     In accordance with PPS25 climate change must be taken into account for spatial planning and 
development. The anticipated effects of climate change on flood zone 3a are mapped in the flood 
zones overview in Map 6c and the Character Area Maps 7-1 to 7-17. Climate change may be 
accounted for in the sequential approach by preferring Flood Zone 1 and 2 areas that are outside 
the Flood Zone 3a with climate change area over those that become Flood Zone 3a in the future. 
It should also be taken into account for building design, for example by raising floor levels above 
the 1 in 100 year with climate change flood level (see further details in Chapter 6).  

4.4.4.5     As for the present day maps, as detailed modelling of climate change scenarios is carried out, 
these should be used to update the SFRA maps.  

 
4.5 Flood risk to properties 
4.5.1.1 An overview map of the present day flood zones is provided in Map 6c, and shows that many 

of the key population centres within the Borough are situated adjacent to river corridors, 
resulting in a number of properties being at risk of fluvial flooding. However, the percentage at 
risk makes up a small proportion of the total number of properties within the Borough; most 
properties are in Flood Zone 1. 

4.5.1.2 Table 4-8 gives an indication of properties at risk within each flood zone, based on the 
property points from the National Receptors Database (note that flood zones are mutually 
exclusive). 

Table 4-8: At risk properties 
Property type FZ3b FZ3a FZ3aCC FZ2 FZ1 
Number of buildings within 
flood zone 

656 344 639 2222 72377 

Area of Borough within 
flood zone (ha) 

1751 321 405 1053 14715 

 
In addition to the risk of fluvial flooding, more properties are potentially at risk of localised 
flooding from surface water, groundwater and/or sewer overload. These have not been analysed 
in the table above due to the lower confidence in the surface water modelling areas and lack of 
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data for other types of flooding, Maps 7-1 to 7-17 give some indication of likely properties at 
risk (although sewer flooding in particular is unpredictable in nature where it arises from adhoc 
incidents such as blockages, and thus any property may potentially be at risk). 

4.5.1.3 The majority of the Borough is located within Flood Zone 1. It is likely that the Borough 
Council can fulfil most, if not all, of its development requirements at the lowest degree of fluvial 
flood risk.   

4.6 Flood risk to vulnerable sites 
4.6.1.1 An overview of flood risk to vulnerable sites is provided in Map 6d and Table 4-9: 

Table 4-9: Vulnerable sites 
Vulnerable site Vulnerability 

classification 
Number in 

FZ3b 
Number in 

FZ3a 
Number in 

FZ2 
Fire stations Highly/less vulnerable* 0 0 0 
Police station Highly/less vulnerable* 0 0 0 
Creche More vulnerable 0 0 1 
Day nurseries More vulnerable 0 0 3 
Nursery schools More vulnerable 0 0 0 
Pre-schools More vulnerable 0 0 1 
Primary schools More vulnerable 0 0 0 
Secondary schools More vulnerable 1 0 0 
Special schools More vulnerable 0 0 0 
Toddler groups More vulnerable 0 0 0 
Accident and 
emergency 

More vulnerable 0 0 0 

Care homes More vulnerable 0 0 2 
GP More vulnerable 0 0 0 
Hospitals More vulnerable 0 0 0 
Sewage works# Essential 

infrastructure/less 
vulnerable** 

0 1 1 

Sub stations# Essential infrastructure 6 5 34 

*vulnerability classification depends upon whether they are required to be operational during a flood; **less vulnerable if 
adequate measures to control pollution and manage sewage during flooding events are in place. 
#not shown in map due to confidentiality. 

4.6.1.2 Within Wokingham Borough, relatively few of the vulnerable sites are located within flood risk 
areas. Of these, most are within Flood Zone 2, which is acceptable for all the vulnerability 
classifications in these instances (more vulnerable, less vulnerable and essential infrastructure). 
However, emergency plans should be put in place for the event of an extreme flood (see Section 
4.13.2).  

Recommendation 

4.6.1.3  Analysis of the Flood Zone 3a with climate change outline shows that most of the buildings 
within this zone are going to be within Flood Zone 3a in the future, for which the Exception 
Test is required for more vulnerable and essential infrastructure. It is recommended that 
adequate measures should be put in place before this time to ensure that the site will be safe in 
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the event of a 100 year plus climate change flood. Alternatively, if feasible (particularly if the 
building comes to the end of its lifetime), it would be beneficial to relocate to a site outside of 
Flood Zone 3a. 

 
4.7 Flood hazard 
4.7.1.1 Flood hazard is used to give an indication of the risk to life posed by flood water. The severity 

of flood hazard depends on the water depth and velocity, along with an additional degree of 
hazard from debris in the water. This reflects the danger to a person from a combination of 
deep and fast flowing water. The combination is important since if, for example, the water is 
fairly deep but still a person may normally still be able to walk safely through it. However, in 
very deep water a person would find walking difficult or may even be unable to keep their head 
above water, at which point the level of risk greatly increases. Conversely, shallow but fast 
flowing water may be able to unbalance a person and thus also pose a danger. 

4.7.1.2 A method for quantifying flood hazard is described in the Supplementary Note on Flood 
Hazard Ratings and Thresholds for Development Planning and Control Purposes – 
Clarification of Table 13.1 of FD2320/TR2 and Figure FD2321/TR1 (Environment 
Agency/HR Wallingford, May 2008). The formula devised is: 

Flood hazard = depth x (velocity+0.5) + debris factor 

4.7.1.3 For most circumstances the debris factor is unknown, but in most modelling exercises it is 
assumed that for flood depths below 0.25m a debris factor of 0.5 is appropriate and for flood 
depths above 0.25 a debris factor of 1.0 is appropriate, as recommended by the latest guidance 
in the Environment Agency/Defra report “Framework and Guidance for Assessing and 
Managing Flood Risk for New Development”. 

4.7.1.4 Depending on the flood hazard value calculated, the severity of the hazard is indicated by the 
class into which the value falls, which are shown in Table 4-10.  

Table 4-10: Flood Hazard Classification 
Flood Hazard 

Rating 
Hazard to People Classification 

Less than 0.75 Very low hazard - Caution 
0.75 to 1.25 ‘Danger for some’ – includes children, the elderly and the infirm. 
1.25 to 2.0 ‘Danger for most’ – includes the general public. 

More than 2.0 ‘Danger for all’ – includes emergency services. 

 
4.7.1.5 Flood hazard results are sometimes produced where detailed 2D hydraulic modelling has been 

carried out, particularly if breaching of defences is being investigated. Whilst the River Loddon 
and River Blackwater have 2D modelling, flood hazard results are not directly available, but it is 
possible to compile them retrospectively based on the depth and velocity results available. 
However, in this case a tiered debris factor is not possible and thus a conservative value of 1.0 
has been applied in all cases. Map 8 shows the resulting hazard map for the 100 year scenario 
(Flood Zone 3a) with climate change. 
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Recommendation  

4.7.1.6     Developers must consider flood hazard, both within the site itself and in regard to any routes 
used to access the site. Safe access must be ensured for both pedestrians and vehicles, taking 
due regard of the vulnerability of the site users. 

 
4.8 Surface Water Modelling 
4.8.1.1 The surface water modelling project carried out by the Environment Agency has produced two 

sets of results; the first generation set of maps produced in July 2009, and a second set produced 
in November 2010. 

4.8.2 Areas Susceptible to Surface Water Flooding Map 
The first generation maps are referred to as the Areas Susceptible to Surface Water Flooding 
(AStSWF) maps. 

 The modelling used to create these maps uses a rainfall event of 6.5 hour duration 
and 1 in 200 year probability. This was chosen as it was found to be representative of 
the type of storms that cause most flooding across a range of catchment types, but it 
may not be the most critical for a given specific area. 

 The output flooded areas are graded into areas which are ‘less’, ‘intermediate’ and 
‘more’ likely to be susceptible to surface water flooding – for example the ‘more’ 
grade indicates areas which are likely to flood first, flood deepest, and/or flood for 
relatively frequent, less extreme events. 

 The modelling did not take either buildings or drainage systems into account and the 
results tended to indicate very wide areas of flooding compared with what was 
generally found to happen, or considered realistically likely to happen in practice. As 
such the maps should be considered purely indicative and are not recommended for 
use without more detailed analysis based on local knowledge, nor should the results 
be used at any more detailed base map scale than 1:50,000 or to identify individual 
property flooding. 

 The map is likely to be more accurate for steeper areas where flow path is strongly 
influenced by topography, rather than large flat areas where buildings and drainage 
have a more significant effect. 

 
4.8.3 Flood Map for Surface Water 
4.8.3.1 The second generation of surface water maps are called the ‘Flood Map for Surface Water 

(FMfSW).   

 The FMfSW takes buildings into account and makes some allowance for the effects 
of infiltration, assuming a reduction to 39% in rural areas and 70% in urban areas. In 
urban areas it also assumes a sewer capacity of 12mm/hour. 

 In this study, pilot tests found that a shorter storm duration of 1.1 hours usually 
caused the maximum flooding. 

 Two scenarios are provided; a 1 in 30 year and a 1 in 200 year event. 
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 For each scenario there are two flooding outlines; a ‘shallow’ flooding outline 
showing the areas that experience greater than 0.1m depth and a ‘deep’ flooding 
outline showing the areas that experience greater than 0.3m depth. The 0.3m depth 
was chosen as being important since it is about the depth at which it becomes more 
difficult to walk or drive through the water and is also, for many buildings, the point 
at which water reaches over the threshold and begins internal flooding. The 0.1m 
depth was chosen simply as a threshold to define ‘real’ flooding; below this depth 
apparent flooding may just be model instability. 

 The second generation maps have an improved precision and can be viewed against a 
1:10,000 scale base map. However, whilst the new maps represent an improvement 
for most areas, they remain indicative and should be checked against historic flooding 
and local knowledge, and are not appropriate for use in identifying individual 
property flooding. 

 The simple representation of infiltration and sewers and short storm duration mean 
the model results still tend to be less accurate in flat areas. Other key factors such as 
pumping, prevention of discharge by high river levels and flood barriers/other 
defences are not taken into account. In areas with sewers of very low capacity and 
which are very flat with worse flooding likely to result from longer duration storms, 
the old maps may actually perform better than the new. 

 
4.8.4 Use of the Surface Water Modelling 
4.8.4.1 As noted above, surface water flooding is influenced by many factors, which neither of the 

maps was able to take full account of and therefore the results can only be treated as indicative 
of areas likely to be at risk of surface water flooding. The maps are therefore not recommended 
to be used without consideration of further supporting studies or evidence.  

4.8.4.2 The surface water modelling maps covering Wokingham Borough were therefore subjected to 
detailed analysis, comparing them against the Council’s historical records of flooding from 2007 
and 1993. Prolonged heavy rainfall during 2007 resulted in flooding in the Borough, of which a 
significant component was surface water flooding, which makes this a useful event for validating 
the indicative surface water flood maps. Most of the 1993 incidents fall in a category either 
directly or indirectly related to surface water runoff. The maps were further discussed during a 
meeting with the Council’s drainage engineers who have expert knowledge and experience of 
flooding across the Borough. 

Recommendation  

4.8.4.3     Of the two surface water modelling projects, the FMfSW was felt to better represent the likely 
flooding in Wokingham Borough. It is therefore recommended that this map be used for 
assessment of surface water flooding. The FMfSW modelling is shown in Map 6e. 

4.8.4.4     However, the map is indicative so where local knowledge exists it is important that this is taken 
into account. In most areas of the Borough the modelling is well corroborated by the historical 
records. The main area where the modelling does not appear to adequately reproduce the 
historical flooding is in Swallowfield, Riseley and Farley Hill where, historically, more roads 
have been affected by the flooding than predicted by the modelling (see Section 5.7). Therefore 
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it is important to take these additional flow paths into account. The additional flow paths are 
indicated in the Character Area Maps 7-14 and 7-15. 

 
4.8.4.5 It should be noted that the surface water modelling tends to drain into rivers so the main 

convergence paths are usually within rivers, or at least their floodplains and hence historical 
incidents in these locations would be categorised as fluvial. 

4.9 Groundwater Flood Risk 
4.9.1.1 A list of groundwater flooding incidents was supplied by the Environment Agency and is shown 

in Table 4-11 and Map 9a.  

Table 4-11: Historic Groundwater Flooding 
ID Date Location Incident Notification Aquifer Comment 

G1 22-Mar-01 Sonning local water levels?  

London Clay, near 
g possible 
blockage, water 
not draining away 
properly  

G2 15-Jan-01 
Woodley, 
Reading 

Overflowing 
well/rising in garden Phone call   

G3 06-Dec-00 Earley Reading Water in Garden Gw Sheet   

G4 01-Jun-01 Earley 
Seepage from verge 
since Sept. 2000 Phone Call 

Gravels/London 
Clay 

Seepage likely as near 
edge of cap of Terrace 
Gravels 

G5 01-Nov-01 Earley 

Seepage from verge 
since Sept. 2000 and 
standing water in 
garden 

Phone Call & 
Gw sheet 

Gravels/London 
Clay 

Need to investigate 
existing drainage and 
ways to enhance it. 

G6 24-Oct-01 Sindlesham 
garden flooded and 
ponding 

Phone Call- 
recommended 
to council gravels and clay 

Pond filled with 
impermeable material, 
preventing proper 
drainage 

G7 28-Mar-01 Winnersh 
Subsidence in 
driveway Gw Sheet 

Alluvium over 
London Clay  

G8 04-Jan-05 Winnersh 

Waterlogged surgery 
carpark - soakaway 
not helping. 

Phone call - 
may need 
drainage that 
bypasses 
building. 

Gravels on 
London Clay c. 18 inches 

G9 11-Dec-00 Finchampstead Waterlogged Garden Gw Sheet   

 
4.9.1.2 In addition to historical incidents, which are typically sparse, the risk of groundwater flooding 

can be estimated by consideration of the underlying ground characteristics.  

4.9.1.3 Map 9a shows the areas where the Borough is underlain by permeable geology, which 
corresponds to areas most likely to be susceptible to groundwater flooding. The north of the 
Borough is underlain by chalk bedrock, which is classified by the Environment Agency as a 
principal aquifer indicating very permeable rock with high water-bearing potential. Adjacent to 
the chalk is Lambeth Group geology (clay, silt and sand), and in the south east of the Borough 
there are bands of Bagshot, Windlesham and Camberley (sand based rocks) and Claygate (sand, 
silt and clay). Whilst not as permeable as the chalk, these rocks do have reasonable water-
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bearing potential and are classed as secondary aquifers. Areas overlying either principal or 
secondary aquifers are at risk of groundwater flooding if the water table reaches the ground 
surface. The exception is where the aquifer is overlain by a layer of very low permeability 
geology, such as clay. According to the maps available, this only occurs in the far north of the 
Borough, where there is a superficial deposit of Clay with Flints. This would normally provide a 
protective layer which prevents groundwater escaping at the surface. However, buildings such as 
houses with basements would be at risk of groundwater flooding. Also, during development, 
there is a risk that building work could breach the covering impermeable layer and thus provide 
a path for groundwater to reach the surface, particularly if water in the aquifer is under pressure 
due to its being confined by the impermeable layer elsewhere. 

4.9.1.4 Other types of superficial deposits can behave as local aquifers. Wokingham Borough contains 
quite extensive areas of river valley Alluvium (sediment clay, silt, sand and gravel deposited by 
river) and plateau Gravels which may pose a local risk of groundwater flooding. The River 
Thames gravels in particular are highly permeable and, where they remain in hydraulic 
connection with rivers, high water levels in the river cause the water table in the gravels to rise, 
resulting in groundwater flooding in depressions remote from the river. 

4.9.1.5 A further useful source for identifying groundwater flood risk is the Hydrology of Soil Types 
(HOST) map from the Flood Estimation Handbook (FEH) published by the Centre for 
Ecology and Hydrology (CEH). This classifies soils according to their hydrological properties of 
Standard Percentage Runoff (SPR) and Base Flow Index (BFI). The SPR is an indication of the 
proportion of rainfall which is likely to contribute to surface runoff, after some of the rainfall 
has infiltrated into the soil. A low SPR value means that only a small proportion of rainfall will 
become surface runoff, i.e. most of it will have infiltrated into the ground. Therefore areas with 
a low SPR value correspond to permeable soils, which are most likely to be susceptible to 
groundwater flooding. The FEH HOST map has been scanned and digitised for Wokingham 
Borough. However, it should be noted that it is based on a national map at very small scale, and 
the digitisation involved considerable simplification. Therefore the colour coding of areas in 
Map 9b should only be taken as an approximate indication. 

4.9.1.6 Groundwater flooding is most likely to occur in low-lying areas where the normal groundwater 
level is already close to the surface, since these areas require the least amount of rainfall before 
the ground is saturated. Map 5 shows the topography of the Borough, based on the latest 
LiDAR topography.  

4.9.1.7 A further source of information is provided by the Areas Susceptible to Groundwater Flooding 
Map which was created by the Environment Agency for PFRAs. However, this only gives a very 
broadscale indication of the proportion of a 1km grid square area where groundwater might 
emerge and the guidance issued with the mapping notes that it is only considered suitable for 
use in the PFRA. Therefore it has not been included as part of this SFRA. 

4.10 Current Flood Risk Management 
4.10.1.1 Flood Risk Management Schemes encompass a variety of approaches for defending a 

settlement, or part of a settlement, from flooding and range from works such as flood walls and 
embankments, channel diversions and enlargements, addition or removal of structures such as 
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culverts or weirs, flood storage areas, pumping stations, channel maintenance such as dredging 
or vegetation clearance, environmental improvements such as wetland restoration, and changes 
in land management practices to reduce storm runoff.   

Recommendation  

4.10.1.2   In the case of schemes such as flood storage or where land management restrictions exist, since 
this land has been specifically designated to aid flood management, it is recommended that it 
should be considered as a spatial constraint to development proposals.  Structures, such as 
weirs, may also pose a constraint to future development since access will need to be maintained.

 
4.11 Flood defences  
4.11.1.1 Flood defences are structures which affect flow in times of flooding. They generally fall into one 

of two categories; ‘formal’ or ‘defacto’/’informal’.  

4.11.1.2 A ‘formal’ defence is a structure which has been specifically built to control floodwater. It is 
maintained by its owner (this is not necessarily the Environment Agency) so that it remains in 
the necessary condition to function.  

4.11.1.3 A ‘defacto’ or ‘informal’ defence includes road and rail embankments and other linear 
infrastructure (buildings and boundary walls) which may act as water retaining structures or 
create enclosures to form flood storage areas in addition to their primary function. Other 
structures are identified on the Environment Agency database, but these have not necessarily 
been built to control floodwater and are not maintained for this purpose. 

4.11.1.4 A high level review of defence data within the study area has been carried out. The previous 
SFRA had included three defences. However, recent information from the Environment 
Agency indicated that the two ‘defences’ indicated along Green Park FAS are actually 
maintained channels and therefore not considered defences. As far as could be ascertained, the 
raised earth embankment along Emm Brook (on the A329M embankment in Winnersh) is now 
redundant. However, according to the latest Environment Agency data three further structures 
were identified along the River Thames, and are listed in Table 4-12 and are shown in Map 4.  

Table 4-12: Defences  
Ref Asset Type Asset Description Asset Location Length Height

D1 
raised defence 
(man-made) 

Flood bund. 0.5-1.3m high 
flood bund with vegetation 

growing on it. 

Near Thames Water Sewage 
works, north of Henley-on-
Thames, South Oxfordshire 
District Council (outside of 

Borough but only just 
upstream). 358.9 0.5 

D2 culverted channel 

Culvert under road CU. 
750mm diameter culvert 
runs under college access 

road and A4155. 

Grounds of Fawley Court, 
north of Henley-on-Thames, 
South Oxfordshire District 

Council (outside of Borough 
but only just upstream). Note 

that D1 and D2 are in the 191.4 0 
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same location. 

D3 
flood defence 

structure 

Access road embankment -
Road built on a raised earth 
embankment. Only access 

to lock/weir complex 
during a flood event. Hambleden lock. Access road. 562.4 1 

 
4.11.1.5 Two of the defences are outside the Borough, although only just upstream. As a flood bund, 

defence D1 only offers protection to those properties behind the defence so does not affect 
Wokingham Borough. Based on on-line satellite photography (www.bing.com/maps and 
www.google.com) the culverted channel, D2, protects some of the land around Fawley Court. 
The difficulty with culverts is that if their capacity is exceeded there is a risk they could worsen 
flooding to land upstream due to water backing up, or on site where manholes are present 
which can allow surcharging water to escape. Therefore culverts may not necessarily provide 
protection, particularly during large events when their capacity is likely to be exceeded. 
However, both the culverted and upstream area are outside of Wokingham Borough. The final 
defence, D3, is inside the Borough but as it is described as an access road embankment and 
stretches only a limited length along the River Thames, its primary purpose is probably merely 
to protect access to Hambleden lock during flooding. It would probably only offer protection to 
a small area of land behind it, if any, during minor events – flooding during larger events would 
simply go around it. Certainly the lack of any Areas Benefitting from Defences (ABDs) for the 
Borough indicates that it does not offer any protection by the 100 year. Therefore, review of the 
available defence data indicates that effectively none of the Borough is reliant upon defence 
structures. 

4.12 Flood storage 
4.12.1.1 A flood storage area lies along the Foudry Brook immediately downstream of the Borough - as 

it is downstream, its affect on Wokingham is minimal, although possibly it may help reduce 
flood risk from water backing upstream. 

4.12.1.2 There are several informal lakes and meadows within the Borough, such as those in the Dinton 
Pastures Country Park along the Lower Loddon and several along the River Blackwater just 
south of Finchampstead (Moor Green Lakes), which serve to attenuate flood water and reduce 
flooding downstream. 

4.12.1.3 There are also several small flood storage areas/balancing ponds which deal with local runoff 
water. These are listed in Table 4-13 and shown in Map 4. 

Table 4-13: Balancing ponds 
Ref Street Parish 
BP1 Easthampstead Road Wokingham Without 
BP2 Foxborough Swallowfield 
BP3 Curlys Way Swallowfield 
BP4 Skylark Way Shinfield 
BP5 The Brackens Wokingham Without 
BP6 The Naylors Swallowfield 
BP7 Foxborough Swallowfield 
BP8 Twycross Road Wokingham 
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BP9 Woosehill Wokingham 
BP10 Woosehill Lane Wokingham 
BP12 Wildcroft Drive Wokingham 
BP13 Deacon Close Wokingham 
BP14 Gazelle Close Winnersh 
BP15 Wimbushes Finchampstead 
BP16 Plough Lane Wokingham 
BP17 Mereoak Lane Shinfield 

 
4.13 Structures 
4.13.1.1 The Environment Agency records also include structures along the river as shown in Table 4-

14. In some cases these may have some effect on flood risk, for example sediment may build up 
behind weirs thus reducing the capacity of the channel or bridges may act as a flow constriction 
causing water to back up – this effect is normally captured by any modelling but may be 
worsened in a specific event if debris such as tree branches gets caught at them. 

Table 4-14: Structures  
Ref Asset Type and Location Asset Comments Height Width

S1 Thames Weirs - Shiplake Weir A 

3x 1.8m wide x1m high radial gates 6x 3m wide x 
2.3m high radial gates 1x 1.2m wide x1m high 
gated fish pass further 2 radial gates 1.8m wide x 
1m high Overall weir width 36m. Concrete 
walkway & concrete channel sides. Weir is 
manually operated. 1.2 36 

S2 Thames Weirs - Shiplake Weir B 

3 step concrete fcw concrete & steel walkway steel 
handrails concrete channel sides overall width 
25m 1.2 25 

S3 Flood Culvert - Mill Lane, Shiplake brick arch culvert under road 1 1.2 
S4 Flood Culvert - Mill Lane, Shiplake brick arch culvert under roadway 1 1.2 

S5 Thames Weirs - Marsh Weir A 
8X4m wide electrically operated Buck Weir and 
Fish Pass. 3 36 

S6 
Thames Weirs - Marsh Weir 
B....Between Island & L/B 

Adjustable weir left bank, with Gauge Weir to 
right bank. 1.2 8 

S7 Weirs - - Marsh Weir (Mill Sluice 1) 
Mill Sluice under flats upstream of culvert is a 
weir with 1.3m drop 1.8  

S8 
Thames Weirs - Marsh Weir (Mill 
Sluice 2) Marsh Mill Flats 

Mill Sluice. Masonry Culvert with u/s weir having 
a drop of 1.3m Culvert runs under a building/flats 1.9 2 

S9 
Bridges - Footbridge North Of Mill 
Pool Cottage 

Wooden Footbridge with 2 central supports in 
Channel bed. Handrails u/s and d/s sides 3.2 20 

S10 
Thames Towpath Bridges - Bridge 
102 At Shiplake Hole  0  

S11 Flood Culvert - Mill Lane Shiplake 
Twin Brick arch culvert under road to allow flow 
of flood waters 1 1.2 

S12 Flood Culvert - Mill Lane, Shiplake Brick arch culvert under road-to allow flood flows 1 1.2 
S13 Bridges - East Of Brookend Access bridge with masonry parapets 1 4.5 

S14 
Thames Weirs Weir C - Hambleden 
Weir C.Lr2. Weir with 2x 2m wide steel lifting radial gates 3 4.8 

S15 
Thames Weirs Weir B. - Hambleden 
Weir B 

2 stage fixed crest weir with steel and concrete 
walkway over, supported by 20 sets of steel 
supports. 2 95 

S16 
Thames Weirs Weir A - Hambleden 
Weir A 

Weir with 4x steel tipgates and steel walkway over. 
plus 1x  fish pass 5 16 

S17 
Thames Weirs Weir D - Hambleden 
Weir D 4 stage fixed crest weir with steel walkway. 2.2 42 

S18 
Thames Weirs Weir E - Hambleden 
Weir E 2x 3m wide lifting steel radial gates. 2.5 7 
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S19 
Thames Weirs Weir F - Hambleden 
Weir F 

Weir with concrete sill and spillway. Footway 
over, supported by steel A frames. 1.6 50 

S20 
Thames Weirs Weir G - Hambleden 
Weir G 3x 2m wide steel radial gates, Electric 0 9 

S21 
Thames Weirs - Hambleden Weir 
(Mill Stream) 

Mill Sluice - manually operated steel/wooden 
sluice gate, with operation walkway over, 
upstream end of culverted channel. 1.5 1 

S22 
Bridges - Footbridge South Of Lake 
Cottage Willow Lane 

Brick Bridge with angled side abutment piers 
upstream and downstream  both banks 1.2 4 

S23 
Thames Weirs - The Mill Theatre, 
Sonning Weir (Mill Stream) 

Mill Sluice/ culvert, sythonic weir, electric turbine 
in pipe. Trash screen upstream. 2 2 

S24 Thames Weirs - Sonning Weir C 
2x 2.5m wide radial lifting gates manually operated 
operating gantry upstream over weir 2 6.5 

S25 Thames Weirs - Sonning Weir A 4x 3m wide radial gates remotely operated 2 16 

S26 Thames Weirs - Sonning Weir D 
65m long fixed crest weir includes 1m wide fish 
pass with walkway over entire length 1.8 65 

S27 Thames Weirs - Sonning Weir B 2x manually operated 3.2m wide lifting gates 2.5 10 

S28 Thames Locks - Sonning Lock 
Concrete pound lock with hydraulically operated 
steel gates upstream & downstream 1 6 

S29 
Thames Towpath Bridges - Bridge 
100B Sonning Hill Timber footbridge 0.5 2 

 
4.13.1.2 The main consideration for development in regard to the structures identified in Table 4-14 is 

that where a structure is accessed via a proposed site, the access will need to be maintained. In 
many cases access is required for non-flood risk purposes, but in some cases access is required 
to carry out maintenance such as dredging channels where silt has built up behind weirs. The 
information is included in this SFRA so that it may be taken into account for future planning 
applications where relevant. 

4.14 Community Resilience (Emergency Planning) 
4.14.1 Flood Warning 
4.14.1.1 The Environment Agency operates a flood warning service in England and Wales for areas at 

risk of flooding from rivers or the sea. Rainfall and river levels are monitored 24 hours a day at a 
number of Flood Warning telemetry stations and this information is used to forecast the 
probability of flooding. Flood warnings are issued using a set of four codes which indicate the 
anticipated level of risk; the codes are not always used in sequence. A Flood Alert is issued when 
flooding is possible (“be prepared”), a Flood Warning is issued if flooding is expected 
(“immediate action required”), and a Severe Flood Warning if there is danger to life. The 
‘Warning no longer in force’ is issued once no further flooding is currently expected.  

4.14.1.2 Flood warnings are issued in the news media and on the Environment Agency website. In 
addition, personalised warnings (sent by automated phone, fax or email) are available for those 
in specific Flood Warning Areas, which is a free service that aims to provide people with two 
hours lead time to prepare for flooding. However, in certain cases this may not always be 
possible, for example in instances of flash flooding. Flood Warning areas cover communities at 
risk of flooding and are mapped using Flood Zone 2, where there are settlements. The 
following Flood Warning Areas exist within, or partly within, Wokingham Borough: 

 River Thames from Henley down to Medmenham including Remenham and Mill 
End 
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 River Thames from Shiplake to Bolney Court near Henley including Lower Shiplake 
and Wargrave 

 River Thames for Shiplake, Lower Shiplake and Wargrave 
 River Thames in the Playhatch, Sonning and Sonning Eye area 
 River Thames from Mapledurham to Sonning, 
 River Thames at Mapledurham, Reading and Caversham 
 Lower River Loddon at the River Thames confluence including Twyford, Charvil and 

Wargrave 
 River Loddon at Twyford, Charvil and Wargrave including Loddon Drive, Berkshire 
 River Loddon at Lower Earley and Sindlesham including Earley, Berkshire 
 River Loddon at Winnersh and Woodley including Whistley Green, Berkshire 
 River Loddon at Arborfield and Shinfield, Berkshire 
 Lower River Loddon including Swallowfield, Arborfield, Shinfield, Barkham, Lower 

Earley, Sindlesham, Winnersh, Woodley, Hurst and Waltham-St-Lawrence  
 River Loddon and River Blackwater at Swallowfield including Swallowfield Park, 

Berkshire 
 River Whitewater at North Warnborough, Hook and Riseley 
 River Blackwater at Eversley and Bramshill 
 River Loddon at Sherfield-on-Loddon 
 Emm Brook including Wokingham 
 Emm Brook at Wokingham including Hurst, Berkshire 
 Foudry Brook from Stratfield Mortimer to Green Park 

 
4.14.1.3 The Environment Agency encourages those within Flood Warning Areas to register for the 

Floodline Warnings Direct Service. Further information can be found at www.environment-
agency.gov.uk/floodline or by calling Floodline on 0845 988 1188.  

4.14.2 Parish and town Council plans/projects 
4.14.2.1 Further information can be obtained from the respective Parish or Town Council.  

4.14.3 Swallowfield Parish Flood Defence Project  
4.14.3.1 In 2010, the Swallowfield Flood Resilience Group produced the Swallowfield Parish Flood 

Defence Project. The objective of this project is to mitigate the potential damage that might be 
caused by future flooding events.  For further information on the project please contact 
Swallowfield Parish Council. The project is referred to in this SFRA for information purposes. 
Its inclusion in the SFRA does not mean it is endorsed by Wokingham Borough Council.  
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5 Overview of Flood Risk by Character Area 

5.1 Wokingham Borough Character Area maps 
5.1.1.1 For the previous SFRA, the Borough was divided into character areas for assessment of flood 

risk. The character areas were delineated taking due consideration of Parish boundaries, 
socioeconomic and future planning characteristics. The same character areas are retained for 
assessment in this SFRA update. Flood risk maps for each character area are shown in Maps 7-
1 to 7-17 (the location key plan is shown in Map 7-0). There is some overlap of character areas, 
in which case flooding in towns etc is discussed based on the character area in which the town 
predominantly falls to avoid duplication (except for some of the larger towns such as 
Wokingham). Where character areas extend beyond the Borough boundary, the area outside is 
not discussed. Some of the historical flooding discussed occurred a number of years ago (e.g. 
1947) when some of the urban areas may not have existed. However, flooding is discussed as if 
they did. This is a precautionary approach. 

5.2 Character Area 1: Parishes of Remenham and Wargrave 
5.2.1.1 Character Area 1 covers the parishes of Remenham and Wargrave, located in the north of the 

Borough. It is largely rural in nature, and the River Thames runs along the western and northern 
borders of the character area. Most of the Character Area is in Flood Zone 1. There are 
relatively few ordinary watercourses in the Character Area, although one of note is a culverted 
stream which passes through the centre of Wargrave. Character Area 1 is shown in Maps 7-1 to 
7-4. 

5.2.1.2 The Character Area has experienced fluvial flooding along the River Thames corridor in March 
1947, November 1974, February 1990, September 1992, October 1993, December 2000, 
January 2003, July 2007 and February 2009. Most of these are about the width of the functional 
floodplain (Flood Zone 3b) although the 1947 event was particularly severe and has been used 
to update Flood Zone 2. Flooding by Aston and Lower Culham Farm reached the borders of 
the villages and may have affected some of the properties nearest the river. At Remenham and 
Wargrave several properties lie well within the flooded areas. 

5.2.1.3 As indicated by the FMfSW, the Character Area’s largely rural nature means there is currently 
relatively low susceptibility to surface water flooding, with most of the flooding along the main 
roads through each of the settlements. There are only a couple of historical incidents recorded 
in the Character Area; both of these are along the key FMfSW route through Wargrave (likely to 
be the old river valley of the culverted watercourse). Although not reflected in the modelling, 
the very high permeability of chalk areas would also contribute to a low risk of surface water 
flooding, therefore the runoff characteristics of this Character Area might be expected to be 
particularly sensitive to increases in impermeable area following development. 

5.2.1.4 The Character Area is underlain by Chalk bedrock which is generally a particularly permeable 
type of geology, able to release quite large volumes of water if groundwater levels reach the 
surface. There are also several superficial deposits of permeable Alluvium and Gravels. 
Conversely, at Remenham Hill there is a capping layer of low permeability Clay-with-flints 
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which is likely to be of low permeability so that it acts as a barrier preventing groundwater rising 
to the surface in this area. However, there may still be a risk for basements. At Knowl Hill there 
is also low permeability London Clay bedrock geology so this area is unlikely to be susceptible 
to groundwater except in the localised areas with more permeable superficial deposits. 

5.3 Character Area 2: Parishes of Sonning, Charvil, Twyford and Ruscombe 
5.3.1.1 Character Area 2 is located towards the north of the Borough and contains the parishes of 

Sonning, Charvil, Twyford and Ruscombe. About a third of the Character Area is settlement 
but the rest remains rural. The River Thames passes along the western boundary and the River 
Loddon through the centre of the Character Area, joining the Thames in the north of the 
Character Area. The northern streams of the Twyford Brook catchment flow through the east 
of the Character Area. Several ordinary watercourses flow through the rural parts of the 
Character Area and there are a number of lakes along the River Loddon (and also some along 
the River Thames but these are outside the Borough). The main settlements in the Character 
Area are largely in Flood Zone 1; of the remaining Character Area, about half lies within Flood 
Zones 2, 3a and 3b. Character Area 2 is shown in Maps 7-3 to 7-6. 

5.3.1.2 The Character Area has experienced fluvial flooding in March 1947, November 1974, August 
1977 (Thames only), December 1981 (Loddon and Twyford Brook), February 1990 (Loddon), 
February 1991 (Loddon), September 1992 (Thames), December 2000 (Loddon and Thames), 
January 2003 (Loddon and Thames) and July 2007. In many cases the historical flood events 
reached and even exceeded Flood Zone 3a. 

5.3.1.3 The FMfSW indicates all of the main settlements in the Character Area are at risk of surface 
water flooding, but most particularly Charvil and Twyford which have a greater amount of 
deeper flooding, which is likely to be due to their low-lying nature so that they receive flows 
from the surrounding areas. The historical surface water incidents are fairly scattered with no 
clear areas at worse risk, except possibly the FMfSW main route through Twyford which has 
two incidents from 1993 along (or very close to) its path – these are both foul sewer flooding 
indicating sewer capacity is exceeded. 

5.3.1.4 The Character Area is one of the most permeable of the Borough, with highly permeable Chalk 
geology to the north and reasonably permeable Lambeth Group (clay, silt and sands) bedrock to 
the south. The Character Area is also almost entirely covered by permeable Alluvium and 
Gravel. These geology types suggest that groundwater flooding may be a risk, and there has 
been an incident recorded in Sonning.  

5.4 Character Area 3: Towns of Earley and Woodley 
5.4.1.1 Character Area 3 is located in the west of the Borough and contains the towns of Earley and 

Woodley, which are both almost entirely urbanised. The River Loddon runs along its eastern 
boundary and the River Thames along part of its northern boundary, however, the Character 
Area is predominantly in Flood Zone 1. The key ordinary watercourses flow beside the A3290, 
beside Lower Earley Way, and through the centre of Earley including through Maiden Erleigh 
Lake. Character Area 3 is shown in Maps 7-5, 7-6, 7-8 and 7-9. 
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5.4.1.2 The Character Area has experienced fluvial flooding in March 1947, September 1968 (minor 
flooding on Loddon), November 1974, August 1977 (Thames only), December 1981 (Loddon), 
February 1990 (Loddon), February 1991 (Loddon), December 2000 (Thames), January 2003, 
July 2007 and February 2009 (minor flooding on Loddon). The historical extents generally 
reached at least Flood Zone 3a and more than once, Flood Zone 2. 

5.4.1.3 Both the FMfSW modelling and historical surface water flooding indicate the Character Area is 
very susceptible to surface water flooding. In particular, along Coleman’s Moor Road there were 
a number of incidents in 1993 which included foul flooding. In the vicinity of the ordinary 
watercourse by Egremont Drive and Gipsy Lane, a number of incidents in 2007 suggest 
property was flooded by surface runoff on its way to the stream. A number of roads along 
Kilnsea Drive were flooded in 2007 and other years by surface runoff probably on its way to the 
River Loddon. The surface water modelling also indicates these areas would be at high risk of 
surface water flooding. Another key area highlighted by the modelling is to the east of the 
allotment gardens and Bulmershe Secondary School in Woodley, although as yet no incidents 
are recorded here. 

5.4.1.4 Apart from a small area of Chalk and Lambeth Group bedrock in north Earley, most of the 
Character Area is underlain by London Clay bedrock which is low permeability. However, there 
are extensive superficial deposits of Sand and Gravel which act as local aquifers and pose a risk 
of groundwater flooding. The risk is confirmed by two Environment Agency groundwater 
flooding incidents which are known to have occurred in the Character Area. 

5.5 Character Area 4: Parish of Hurst 
5.5.1.1 Character Area 4 is located in the east of the Borough and corresponds to the parish of Hurst. 

It is predominantly rural in nature and contains the Twyford Brook’s southern network of 
stream tributaries, with the River Loddon running along the western boundary. There are 
several lakes along the River Loddon, including the Dinton Pastures Country Park. Most of the 
Character Area is in Flood Zone 1, although a fairly substantial part is in Flood Zone 2. In the 
west of the Character Area most of the watercourses are classified as main river whereas in the 
east there are several ordinary watercourses. Character Area 4 is shown in Maps 7-4, 7-6, 7-7 
and 7-11. 

5.5.1.2 The Character Area has experienced fluvial flooding in March 1947, September 1968 (minor 
flooding), November 1974, December 1981, February 1990 (Loddon), February 1991, 
December 2000 (Loddon), January 2003 and July 2007. Much of the flooding was more 
extensive than Flood Zone 3a and has been used to define Flood Zone 2. The historical extents 
also record several areas of flooding along ordinary watercourses.  

5.5.1.3 The FMfSW indicates that surface runoff generally tends to quickly reach the numerous rivers 
and ordinary watercourses in the area and flow along these. The main area at risk is the 
settlement at Hurst where there were a number of drainage incidents in 1993 along the A321. 
Records from the Parish Council indicate flooding in 2007 due to lack of maintenance of the 
drainage ditches and streams. 
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5.5.1.4 The north of the Character Area contains permeable bedrock and superficial deposits, and the 
west of the Character Area is underlain by London Clay bedrock but has extensive permeable 
superficial deposits along the river valley. These areas may therefore be expected to be at risk of 
groundwater flooding. The east of the Character Area however, apart from a few scattered 
patches of permeable sands and gravels is underlain only by low permeability London Clay and 
therefore the risk of groundwater flooding is low. 

5.6 Character Area 5: Winnersh Parish and Wokingham Town 
5.6.1.1 Character Area 5 is located in the east of the Borough and contains the parish of Winnersh and 

the town of Wokingham. It is predominantly urban. The Emm Brook runs through the centre 
of Wokingham and into the north-east of Winnersh, and the River Loddon runs along 
Winnersh’s western border. Most of the Character Area is in Flood Zone 1. There are many 
ordinary watercourses, most of which have significant culverted sections where they flow 
through towns or under major roads. The Character Area contains the North of Wokingham 
SDL and the northern part of the South of Wokingham SDL. Character Area 5 is shown in 
Maps 7-6, 7-7, 7-9, 7-10, 7-11, 7-16 and 7-17. 

5.6.1.2 The Character Area has experienced fluvial flooding in March 1947, September 1968 (Loddon), 
November 1974, December 1981, February 1990 (Loddon), February 1991, July 2007 and  
February 2009 (minor flooding on Loddon only). Most of the flooding along the Loddon was 
about the extent of Flood Zone 3a. In 1968, the flooding affected only a short stretch of river 
but nevertheless was as wide as Flood Zone 2 which illustrates that flooding may be highly 
affected by local conditions, such as a blockage on the day. Along the Emm Brook, much of the 
flooding was similar to Flood Zone 2, although the Emm Brook’s flood zones are narrow so the 
three higher risk zones are very similar. The Emm Brook flooding also includes its tributary to 
the north of Wokingham (an ordinary watercourse).  

5.6.1.3 Both the FMfSW modelling and the historical incident records indicate that parts of the 
Character Area are very susceptible to surface water flooding. Flood incidents are scattered 
across the settlements of Winnersh and Wokingham. The part of Winnersh to the west of the 
railway line (e.g. Greenacres Avenue, Chatsworth Avenue etc.) has a particularly high 
concentration of historical incidents and the mapping indicates widespread shallow flooding and 
several locations of deep flooding. Another key area is around Sindlesham where water backs up 
by the motorway. In Wokingham, the key areas of flooding occur near to Emmbrook School 
and Blagrove Drive; again, this is reflected by the FMfSW deepest flooding. Some areas which 
the FMfSW modelling show as only limited areas of shallow flooding have also experienced 
several historical incidents, including locations such as Holmewood Close. 

5.6.1.4 The bedrock geology consists of London Clay in the north and Bagshot Sand in the south-east, 
and this is overlain by scattered deposits of Alluvium and River Terrace Sands and Gravels. 
Winnersh is the more low-lying end of the Character Area and the three historical incidents 
which have occurred in the River Terrace deposits indicate that local aquifer groundwater levels 
could be close to the surface in this area.  
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5.7 Character Area 6: Parishes of Shinfield and Swallowfield 
5.7.1.1 Character Area 6 is located in the south-west of the Borough and contains the parishes of 

Shinfield and Swallowfield. It is predominantly rural. The Foudry Brook runs through the 
north-west of the Character Area, the River Loddon through the centre and along the north-
east border, and the River Blackwater runs partly along the south border then up to join the 
Loddon in the centre of the Character Area. Most of the Character Area is in Flood Zone 1. 
There a numerous ordinary watercourses in the Character Area. The Character Area contains 
the South of M4 SDL and a small part of the Arborfield Garrison SDL. Character Area 6 is 
shown in Maps 7-8, 7-9 and 7-12 to 7-15. 

5.7.1.2 The Character Area has experienced fluvial flooding in September 1968 (Blackwater), June 1971 
(north end of Foudry Brook), November 1974 (Blackwater), February 1990 (Loddon and 
Blackwater), February 1991 (Loddon and Blackwater), September 1992 (Foudry Brook), 
October 1993 (minor flooding at upstream and downstream end of Foudry Brook), January 
2003 (downstream end of Foudry Brook) and July 2007 (Loddon and Blackwater). Flooding 
along the Foudry Brook and River Blackwater has normally been within Flood Zone 3b. Along 
the River Loddon it has normally been within Flood Zone 3a, although for all three rivers there 
were occasionally some stretches where flooding extended into Flood Zone 2. The July 2007 
event includes flooding beyond Flood Zone 2, along the main roads into Swallowfield and 
Riseley, which records from the Parish Council indicate is surface water flooding flowing 
towards the river. 

5.7.1.3 Historical records, particularly information from Swallowfield Parish Council, indicate that 
Swallowfield, Riseley and Farley Hill were severely affected by surface water flooding in July 
2007, with most of the roads in the villages flooded and many houses. There were also several 
incidents in 1993. Spencers Wood also shows several incidents during 1993 and 2007, 
particularly around Clements Close, although there is no information on how severe. In Riseley, 
the historic records indicate considerably more flooding than the FMfSW modelling suggests; in 
this area the modelling seems to predominantly follow the ordinary watercourses whereas 
historical records indicate surface runoff is intercepted by and flows down the roads. Farley Hill 
seems to have a similar problem but there are much fewer incidents. Conversely, in 
Swallowfield, the historical flooding is represented fairly well by the FMfSW which shows water 
flowing down most of the village roads apart from along the B3349 where flooding is somewhat 
underestimated, and part of Church Road where the modelled flooding is intercepted by a 
watercourse. In Spencers Wood, there is no historical information on flood paths but the 
FMfSW predicts the locations of flooding reasonably well, apart from a 2007 and two 1993 
incidents at the south end of the settlement, but both the 1993 incidents are sewer-related so 
might be expected to be less directly related to surface runoff paths. 

5.7.1.4 The bedrock geology of the Character Area is London Clay, apart from two areas of Bagshot 
Sand to the west of Riseley and at Farley Hill. There are some superficial deposits of Alluvium 
and River Terrace Gravels, however much of the Character Area directly overlies the low 
permeability London Clay, including most of Riseley and Spencers Wood, and the west part of 
Swallowfield. These areas are therefore likely to have a low risk of groundwater flooding, and 
there are no incidents recorded for the Character Area. However, the correspondence of the 
London Clay with the surface water incidents is notable and the low infiltration rates, and hence 
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high runoff volumes, of the Clay may have exacerbated the surface water flooding. Well 
considered drainage arrangements, including attenuation of runoff rates, are of key importance 
in this area. 

5.8 Character Area 7: Parishes of Arborfield and Barkham 
5.8.1.1 Character Area 7 is located in the centre-east of the Borough and contains the parishes of 

Arborfield and Barkham. It is mainly rural. The River Loddon runs along its western border, 
with the Barkham Brook running from Barkham, in the centre of the Character Area, to join it. 
Most of the Character Area is in Flood Zone 1. There are many ordinary watercourses in the 
Character Area. The Character Area contains the northern part of Arborfield Garrison. 
Character Area 7 is shown in Maps 7-8 to 7-10 and 7-14 to 7-16. 

5.8.1.2 The Character Area has experienced fluvial flooding in February 1990 (Loddon), February 1991 
(Loddon) and July 2007 (Loddon). The July 2007 flooding was similar to Flood Zone 3a, but 
the earlier events both extended into most of Flood Zone 2. Whilst no historical flooding has 
been recorded along Barkham Brook in the Environment Agency records, the Barkham Parish 
Council records indicate flooding at the bridges in Barkham. 

5.8.1.3 Historical surface water flooding has mainly been along the main rivers and ordinary 
watercourses in the Character Area, where surface runoff would be expected to concentrate, 
and the historical flooding locations are well predicted by the FMfSW. Key locations are 
indicated as being along Walden Avenue, Poperinghe Way, Langley Common Road and Valon 
Road. 

5.8.1.4 The majority of the Character Area is underlain by London Clay, although there is some 
Bagshot Sand to the east of the Character Area and a small area west of Arborfield Garrison. 
There are a few deposits of Alluvium and Gravels, but most of the Character Area overlies the 
London Clay directly. Therefore there is very low risk of groundwater flooding for most of the 
Character Area.  

5.9 Character Area 8: Parishes of Finchampstead and Wokingham Without 
5.9.1.1 Character Area 8 is located in the south-east of the Borough and contains the parishes of 

Finchampstead and Wokingham Without. It is mainly rural. The River Blackwater runs along its 
southern border and the upstream reaches of the Emm Brook and tributaries are in the north 
east of the Character Area. Most of the Character Area is in Flood Zone 1. There are many 
ordinary watercourses in the Character Area, apart from the area of high ground in the centre of 
Finchampstead Parish. The Character Area contains the southern part of the South of 
Wokingham SDL and the southern part of Arborfield Garrison SDL. Character Area 8 is shown 
in Maps 7-10, 7-11 and 7-15 to 7-17. 

5.9.1.2 The Character Area has experienced fluvial flooding in March 1947, September 1968 
(Blackwater) February 1990 (Blackwater) and July 2007. The flooding extends into Flood Zone 
2 along several stretches of the rivers. 

5.9.1.3 Several incidents of surface water flooding occurred in July 2007 in properties at the junction of 
Reading Road and New Mill Road; properties in the vicinity of north Kiln Ride to Cypress 
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Close; and properties along a valley roughly following the line of Finchampstead Road - Gorse 
Ride - Nash Grove Lane. There is another valley in Pinewood (the part of Crowthorne within 
Wokingham Borough) following the line of Hillary Drive, along which surface water flooding 
occurred in both 1993 and 2007. These areas are all picked up as key surface runoff routes by 
the FMfSW modelling. 

5.9.1.4 The geology of the Character Area is predominantly fairly permeable. Most of the Character 
Area lies over sandstone bedrock of various types (Bagshot, Windlesham and Camberley). In 
the far west and north-east of the Character Area there is London Clay bedrock which is low 
permeability. However, much of the north-east Clay is overlain by the permeable superficial 
deposits of Alluvium and Gravels which occur particularly in the east of the Character Area. In 
the west more of the London Clay remains exposed, although there are superficial deposits 
along the Blackwater valley. Nevertheless, overall, there is a risk of groundwater flooding for 
most of the Character Area. An incident has been recorded in the Bagshot Sand in the north of 
the Character Area. 
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6 Guidance for Flood Risk Assessments 

6.1 The requirement for FRAs 
6.1.1.1 Under PPS25, it is the responsibility of the developer to consider flood risk issues at a site. It is 

now a government directive that the developer is required to submit a Flood Risk Assessment 
(FRA) as in integral part of the planning application for developments within flood risk areas. 
FRAs are required for: 

 developments in an area within Flood Zones 2 or 3; 
 any development exceeding 1 hectare (Ha); 
 development involving the carrying out of works within 20m of a “main river” or the 

culverting or control of flow of any river or stream; 
 where a proposed development or change of use to a more vulnerable class may be 

subject to other sources of flooding. 
 
6.1.1.2 Development of brownfield sites, following the principles of PPS25, is a key opportunity for 

reducing flood risk by ensuring appropriate land uses for the degree of flood risk and using site 
design to make space for flooding, e.g. landscape areas beside the river. 

Recommendations 

6.1.1.3 The FRA must demonstrate how flood risk will be managed within the site, without increasing 
flood risk to the surrounding area. The Council will make their decision based on the evidence 
within the FRA as to whether the development is acceptable. The Environment Agency is a 
statutory consultee and will provide guidance and assistance to the LPA. 

6.1.1.4 The FRA should be prepared proportionate to the nature and scale of the development. It must 
be based upon up-to-date existing flooding information, some of which may be sourced from 
the Environment Agency, the local planning authority and information contained in this SFRA. 
This chapter reflects best practice on what should be addressed within a FRA. Further guidance 
can be found in PPS25 and its accompanying Practice Guide, particularly the checklist in 
Appendix B of the Practice Guide. Developers are also recommended to have regard to the 
Environment Agency’s standing advice for FRAs at http://www.environment-
agency.gov.uk/research/planning/93498.aspx. 

6.1.1.5 Sites in Flood Zone 1 will not need to consider fluvial flooding but must consider the 
vulnerability to flooding from other sources such as surface runoff, groundwater and sewer 
flooding. Sites in Flood Zone 1 of less than 1ha are not required to submit a full FRA but 
should produce and submit a Surface Water Drainage Strategy following the same principles 
outlined below, including use of SuDS wherever possible. This is in line with Sustainability Issue 
5 (Flood Risk Management) of the adopted Sustainable Design and Construction SPD. 
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Recommendations – Criteria to assess in FRA’s 
 

It is recommended the FRAs include an assessment of the criteria below:  
 
6.1.2 Fluvial Flooding 
6.1.2.1 Fluvial modelling results should be analysed to ascertain the vulnerability of the development to 

flooding over the lifetime of the development (including the potential impacts of climate change). 
Land uses should be allocated which are compatible with the flood zone.  

 This SFRA contains the most up-to-date information at the time of writing. However, 
flood mapping is continually updated; the latest Environment Agency flood zones are 
published on their website at www.environment-agency.gov.uk and local food extent 
maps and peak flood levels can normally be obtained from the Environment Agency 
on request.  

 Further information such as flows, velocities and hazard may be available where 
detailed flood risk mapping has been carried out. Where available, this will be provided 
at a cost to the developer. This SFRA contains hazard mapping for the Rivers Loddon 
and Blackwater. 

 Where detailed modelling is not available, dependant on the nature and scale of the 
development, hydraulic modelling by suitably qualified specialists may be required to 
determine the risk of flooding to the site and to ensure the proposed development 
does not increase flood risk. 

 
6.1.3 Surface water 
6.1.3.1 Consideration of flood risk from surface water must consider both the existing risk and the 

potential increase caused by the development.  

 The existing flood risk may be assessed based on the Environment Agency surface 
water modelling, for which the FMfSW is normally the recommended map. 
Developers should take the flow routes and ponding areas into account when 
designing site layout. The modelling should also be compared against local information 
where available, for example historical flooding, the drainage system and detailed site 
topography – this is particularly important in the Swallowfield – Riseley – Farley Hill 
area where historical flood records indicate runoff routes are affected by local features 
which the modelling does not pick up (see Section 5.7). 

 Developers should consider SuDS as their first choice for managing surface water. 
Infiltration of surface runoff on site is the preferred approach so that the development 
causes no increase in the peak rate or volume of stormwater runoff leaving the site. If 
infiltration is not possible, then the discharged water must be attenuated so that there 
is no increase in the peak rate of runoff leaving the site or the pollution load to 
receiving waters from stormwater runoff, and the excess volume should be released 
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slowly at a flow rate below 2 l/s/ha. 
 Current guidance from Sewers for Adoption13 and the CIRIA Good Practice Guide 

recommends that the surface water drainage system should be able to accommodate 
up to the 1 in 30 year storm without causing flooding of the site, and the 1 in 100 year 
with climate change storm event without causing property damage. For the 1 in 100 
year event, flows do not necessarily have to be within the drainage system, but must be 
stored safely on site; for example landscaped areas or car parks. 

 An estimation of the volume of storage needed to achieve the above requirements 
should be undertaken. R&D Technical Report W5-074/A/TR1 Preliminary rainfall runoff 
management for developments (Defra/Environment Agency, Revision D published 
September 2005) provides a simplified methodology for calculating a site’s greenfield 
discharge rates and an initial estimate of the storage volumes necessary to maintain the 
developed site’s discharge at greenfield rates and volumes. For brownfield sites, whilst 
developers are only required to maintain the existing rates and volumes it is 
recommended that runoff is reduced as near to greenfield as is practicably possible to 
achieve betterment of surface runoff risk. 

 Since October 2008 the General Permitted Development Order (GPDO) in 
England was amended by the Government (Statutory Instrument 2008 No. 
2362), such that householders need to obtain planning permission if they wish 
to lay impermeable surfacing of more than 5m2 in their front garden 
(permission is not required for permeable surfacing). 

 
6.1.4 Groundwater 
6.1.4.1 As yet, direct information for groundwater flood risk is sparse, however, potential sources of 

information are:  

 A few historical incidents have been recorded in the Borough, indicating groundwater 
risk in their locality. These incidents should by no means be regarded as an exhaustive 
list as they only reflect those incidents reported to the Environment Agency. 

 The main source of information is likely to be geological maps. Permeable soils with 
high groundwater levels are most likely to pose a risk of groundwater flooding. If 
groundwater levels are not available, then if the site lies in a topographic low point it is 
reasonable to assume a higher risk of groundwater flooding.  

 In some cases, borehole or trial pit logs may be available for the site or close by, which 
provides a detailed source of information on the underlying soil and groundwater level. 
It is important to remember that these only give a ‘snap shot’ of the groundwater level 
on a particular day. So for example, if the log is taken in mid summer it is likely to 
show a low groundwater level due to low rainfall and high evaporation rates, whereas 
the level is likely to be considerably higher in winter. 

 Where a high level of groundwater flood risk is identified, it is recommended that floor 
levels are raised and basement dwellings are not permitted. If the permeable geology is 

                                                      

13 This is a nationally recognised document which has been prepared with Water UK and the House Builders 

Federation.  
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overlain by an impermeable (very low permeability) layer then this can provide a 
measure of protection by preventing groundwater escaping through it. However, it 
should be borne in mind that if this layer is thinner than the depth of excavation due 
to development then the breach in the impermeable layer may set up a flow path to the 
surface.  

 Whilst developers should normally consider infiltration as their first preference for 
disposing of surface runoff, where the water table is close to the surface then 
infiltration may no longer be viable both because the lack of sufficient unsaturated 
depth of soil for water to soak into may prevent the device from functioning properly, 
and because increased infiltration (e.g. from a brownfield site which was previously 
impermeable) could increase the risk of groundwater flooding. 

 
6.1.5 Site land uses 
6.1.5.1 The FRA should show that the vulnerability classification of the proposed land use is in accord 

with the LDD site allocations from the LPAs Sequential Test (i.e. if the Council has specified 
permitted or desired land uses for sites following their Sequential Testing, see PPS25 Practice 
Guide Appendix B Checklist question 1c). For example, if the development is allocated for 
residential use then employment use on the site would not be suitable and would only be allowed 
via departure from the Development Plan – i.e. via the Secretary of State. If the development was 
not included during the LDD allocations (e.g. windfall sites), the developer should provide 
evidence to show that the development would meet the requirements of the Sequential Test, or if 
necessary the Exception Test – however the LPA will carry out the test. Where there is more 
than one flood zone and a mixed land use development, the sequential approach should also be 
followed within the site, allocating the most vulnerable land uses to the lowest risk area within the 
site. 

6.1.6 Basements 
6.1.6.1 Basement dwellings within flood affected areas (fluvial and other types of flooding) should be 

discouraged.   

 They are classified as ‘highly vulnerable’ so are not permitted within Flood Zone 3a or 
3b and have to pass the Exception Test within Flood Zone 2. Where basements are 
constructed the design must ensure they are safe including unimpeded access, with 
access points situated 300 mm above the 1 in 100 year plus climate change flood level, 
and waterproof construction to avoid seepage during flooding conditions.  

 Groundwater is a particularly important consideration when constructing basements. If 
the water table is near to the surface, the basement may intercept flow resulting in 
groundwater damming up outside the walls, where the build-up in pressure can force 
water through cracks into the building causing seepage, and may undermine the 
structural integrity of the building.  Where basements are constructed, they should 
have adequate lining, drainage and ventilation.   

 It should be noted that similar problems can be caused by surface water runoff as 
water can be trapped by the building and cause excessive infiltration into the ground 
nearby; this is most particularly a problem for buildings located where the land slopes 
down towards them, as significant amounts of water may be collected.  Where 
buildings are located in the flow path of surface water runoff, measures should be 
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taken to ensure that water can be routed around the building, and it may be advisable 
to cut a swale into the hill slope to intercept the water and prevent it from collecting at 
the building walls.  

 Where problems from surface water or groundwater are severe, it is advisable not to 
permit basement dwellings.  

 It must also be considered that damming up of water by a new basement may affect 
nearby existing buildings on the up-gradient side. 

 
6.1.7 Site topography 
6.1.7.1 The FRA should include details of existing site levels, proposed site levels and proposed ground 

floor levels. All levels should be stated relevant to Ordnance Datum. It is recommended that 
FRAs include a map of the site’s topography with flood levels plotted out, as this is a useful 
method for outlining more accurate flood extents to assist with the sequential approach on site. 
Where detailed modelling is not available, flood depths may be estimated by comparison of the 
extents with the topography. 

6.1.7.2 For some sites, ground reprofiling may be considered in order to raise part of the site above 
flood levels. This is normally carried out to reconfigure the site to a more convenient topography. 
It is important to maintain the flood storage volume, and also ensure that conveyance from the 
river to the storage area is maintained. Where land raising reduces the storage volume on site, 
compensatory storage must be found elsewhere. Other planning considerations such as potential 
archaeological, heritage and contaminated land constraints must be assessed if ground reprofiling 
is considered. 

6.1.8 Flood storage/conveyance routes 
6.1.8.1 Any additional built development footprint within a flood risk area will need to ensure it does not 

negatively impact upon floodwater flow conveyance or the ability of the floodplain to store water. 
Where necessary, key flow routes should be identified for fluvial and surface water drainage 
systems, and these should be protected from obstruction. This is particularly essential for Flood 
Zone 3b where it has been specifically designated to provide flow routes or storage for water in 
times of flood. 

6.1.8.2 If after having followed the sequential approach, a development will still impact upon floodplain 
storage, then ‘level for level’ floodplain storage compensation will need to be provided to balance 
the loss, based on the 100 year plus climate change flood level. In some cases it may be 
reasonable to design the flood storage area as an open space underneath the building. However, 
in these cases it is critical that legal agreements, such as a Section 106 agreement or unilateral 
agreement, be put in place to prevent inappropriate use which would obstruct the void space. It is 
not recommended for residential development as there is a high risk that homeowners will not 
maintain the space. Car parks are a typical use of the void space, in which case there must be 
adequate flood warning to allow users to remove their cars. Where car parks are used as 
temporary flood storage areas, ideally flood depths should not exceed 300mm since vehicles can 
be moved by water of greater depth, but where greater depths do occur then the car park should 
be designed so as to prevent vehicles floating out of the car park. Signs should be in place to 
notify drivers of the susceptibility to flooding and flood warning should be available to give car 
owners time to move their cars. The park and ride facility at the Showcase Cinema, Winnersh, is 
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susceptible to flooding from the River Loddon and an emergency plan exists whereby at the 
declaration of a Flood Alert the facility ceases to operate until the threat subsides. There is a 
texting SMS system in place to warn car park users should the flood alert be issued during the 
working day. Signs also inform passing traffic that the facility is liable to flood. 

6.1.9 Residual risks 
6.1.9.1 Use of the sequential approach to avoid development in flood risk areas is the key approach to 

managing flood risk. Where avoidance is not possible, flood risk management measures such as 
flood defences and flood storage help reduce the risk of flooding and may be used as measures to 
make the site safe for the Exception Test. Nevertheless, it must be recognised that flood risk can 
never be completely removed; the remaining risk is known as residual risk. Residual risk includes: 

 The failure of flood management infrastructure such as a breach of a raised flood 
defence, blockage of a surface water conveyance system, failure of a flap-valve, 
overtopping of an upstream storage area, or failure of a pumped drainage system,  

 A severe flood event that exceeds a flood management design standard, such as a flood 
that overtops a raised flood defence, or an intense rainfall event which the piped 
drainage cannot cope with. 

 General uncertainties inherent in the prediction of flooding. It is difficult to quantify 
uncertainty. The flood zones underpinning the Wokingham Borough SFRA are based 
upon a collation of data from various sources. It is important to recognise that all 
flood risk modelling requires the making of core assumptions and the use of empirical 
estimations relating to (for example) rainfall distribution and catchment response. 

 
6.1.9.2 The FRA should demonstrate that residual risks of flooding are acceptable. Measures may 

include:  

 raising the ground floor levels of buildings,  
 flood resistant, resilient and repairable building design,  
 safe access,  
 effective flood warning and emergency planning.  
 

6.1.9.3 It is essential that developers thoroughly review the existing and future structural integrity of 
formal and informal defences, if present, upon which the development will rely (over the lifetime 
of the development, including assurance for their operation and maintenance). 

6.1.10 Safe access/egress 
6.1.10.1 The FRA should consider access to and from the site during a flood event.  

 Ideally access should be ‘dry’, i.e. above the 1 in 100 year plus climate change flooded 
area.  

 Where dry access is not possible, limited depths of flooding may be acceptable, 
depending on the flood velocity and risk of debris, and the vulnerability of people on 
site. The route must be adequately signposted and avoid hazards such as manholes 
whose covers may come off under flood conditions. 

 Vehicular access to allow emergency services to safely reach the development during 
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the 1 in 100 year plus climate change flood conditions is also normally required.  Sites 
must not rely on helicopter evacuation since they may not be able to operate at all 
times of day or in all conditions. 

 Where SuDS devices involving open water, such as ponds and swales, are constructed, 
these should be placed so that they do not impede safe access. 

 
6.1.10.2 The Supplementary Note on Flood Hazard Ratings and Thresholds for Development Planning 

and Control Purposes – Clarification of Table 13.1 of FD2320/TR2 and Figure 3.2 of 
FD2321/TR1, published by the Environment Agency in May 2008, provides further useful 
guidance. This can be viewed at www.environment-agency.gov.uk.  

6.1.11 Floor Levels 
6.1.11.1 To ensure damage to property is minimised, ground floor levels should be raised above the 1 in 

100 year plus climate change flood level, by a specified amount known as the ‘freeboard’.   

 The freeboard is generally taken as a minimum of 300mm, or 600mm for flats.   
 If no climate change data is available then a precautionary freeboard of 600mm above 

the present-day 1 in 100 year floodwater level should be used for all building types.   
 In the case of there being no floodwater level available then for minor development 

where it is not reasonable to undertake detailed flood modelling, a conservative 
assumption should be made to determine the appropriate floodwater level and a 
suitably conservative freeboard should also be applied - 600mm above ground levels is 
usually considered acceptable.  

 
6.1.12 Building construction 
6.1.12.1 For some situations it may not be possible to raise floor levels due to other constraints, so the 

options of flood resistant, resilient or repairable construction should be considered.  

6.1.12.2 These flood management measures are most likely to be acceptable for ‘water-compatible’ and 
‘less vulnerable’ uses where temporary disruption is acceptable and flood warning is provided so 
that flood resistance elements (e.g. barriers) can be put in place, and the building evacuated if 
necessary. They may also be suitable as measures to mitigate residual risk. Further guidance can 
be found in the PPS25 Practice Guide and the Communities and Local Government document 
‘Improving the flood performance of new buildings’. 
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7 Sustainable Surface Water Management 

7.1 Benefits of Sustainable Drainage Systems 
7.1.1.1 New developments are now required to manage surface runoff so that there is no increase in 

the peak rate and volume, and hence no increase in flood risk. Sustainable Drainage Systems 
(SuDS) encompass a variety of approaches to managing surface water in a way which mimics 
natural systems, to help new developments achieve this objective. Furthermore, they can offer 
additional benefits of pollution reduction, and landscape and wildlife enhancement, which 
increase the sustainability of the SuDS device. 

7.2 Constraints on Discharges to Ground 
7.2.1.1 Where infiltration SuDS are used, they should be in accordance with the following conditions: 

 They should not be constructed through contaminated material, unless an 
appropriate risk assessment has shown that the disposal complies with the 
Groundwater Regulations 2009 or site-specific environmental quality standards 
agreed with the Environment Agency. 

 It should be as shallow as possible to allow maximum attenuation and biodegradation 
of pollutants. A minimum 1m metre unsaturated zone shall be maintained from the 
base of the device to the maximum seasonal water table for that site. 

 Drainage of highway or parking areas will usually require additional safeguards such 
as seal-trapped gullies or a suitably sized oil/grit separator, and must be kept separate 
from drainage systems receiving clean roof water. 

 The use of borehole soakaways will only be acceptable subject to written agreement 
from the Environment Agency. 

 
7.3 Further references 
7.3.1.1 More detail on SuDS can be found from the following sources: 

 C697 The SuDS Manual, Woods Ballard B; Kellagher R et al, 2007 – available from 
CIRIA bookshop www.ciria.org.uk; 

 C687 Planning for SuDS – making it happen, Dickie S; McKay G; Ions L & Shaffer 
P, 2010 – available from www.ciria.org.uk  

 Interim Code of Practice for Sustainable Drainage Systems, National SuDS Working 
Group, 2004 – available from CIRIA bookshop www.ciria.org.uk or Environment 
Agency website www.environment-agency.gov.uk; 

 Preliminary rainfall runoff management for developments, DEFRA/Environment 
Agency R&D Technical Report W5-074/A/TR/1 Revision D, July 2007, - Free 
download from Environment Agency website www.environment-agency.gov.uk; 

 C625 Model Agreements for Sustainable Water Management Systems, Shaffer et al, 
2004, – available from CIRIA bookshop www.ciria.org.uk; 

 C539 Rainwater and greywater use in buildings – best practice guide, Leggett et al, 
2001, – available from CIRIA bookshop www.ciria.org.uk; 
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 C582 Source control using constructed pervious surface: hydraulic, structural and 
water quality performance issues, Pratt et al, 2002, – available from CIRIA bookshop 
www.ciria.org.uk; 

 C635 Designing for exceedance in urban drainage – good practice, Digman et al, 
2006, – available from CIRIA bookshop www.ciria.org.uk; 

 Report 156 Infiltration drainage – manual of good practice, Betess R, 1996, – 
available from CIRIA bookshop www.ciria.org.uk; 

 Harvesting rainwater for domestic uses: an information guide, Environment Agency, 
2003, - Free download from Environment Agency website www.environment-
agency.gov.uk; 

 Planning Policy Statement 25 (PPS25) Development and Flood Risk, Communities 
and Local Government, 2010, -  Free download from www.communities.gov.uk; 

 Planning Policy Statement 25 (PPS25) Development and Flood Risk Practice Guide, 
Communities and Local Government, 2009, - Free download from CLG website 
www.communities.gov.uk. 

 
7.4 SuDS within Wokingham Borough 

 

Recommendation  
 
7.4.1.1     In accordance with Government policy it is recommended that developers seek to use SuDS for 

management of surface runoff. SuDS should be considered early within the site planning 
process as optimum placement of SuDS devices will affect the site design. 

 
7.4.1.2 The Wokingham Borough Sustainable Design and Construction SPD, at paragraphs 12.9 to 

12.13 of Chapter 12 (Flood Risk Management), provides further information on SuDS. To 
ensure SuDS are integrated holistically into a development, paragraph 12.12 of the SPD lists a 
number of stages that need to occur before development commences.  

7.4.1.3 The SDL SPDs include requirements for a comprehensive system for water management 
(fluvial and surface water) to be provided, which takes account of existing SDL features. 

7.4.1.4 Map 9b has been created to give an overview of the Borough in terms of likely infiltration 
capacity which will affect which SuDS may be appropriate. It is based on the soil HOST map 
from the FEH, using the standard percentage runoff (SPR, %) value as an indicator of how 
permeable the soil is. A low SPR value occurs for more permeable soil which can infiltrate most 
of the rainfall so that only a small percentage becomes runoff. These locations are therefore 
more likely to be suitable for infiltration SuDS. Based on the information: 

 The most permeable areas in the Borough are in the far north, around north 
Aston; Remenham Hill and Cockpole Green; and south-east of Ruscombe, which 
corresponds generally to the areas overlying chalk geology. The west of the Borough, 
around Woodley and where the Foudry Brook exits the Borough; the south-east, 
around Barkham, Finchampstead and Pinewood; and along the course of the Lower 
Loddon are also reasonably permeable such that infiltration is likely to be viable.  
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 The least permeable areas in the Borough are a large swathe from the south-west 
to the centre-east of the Borough, encompassing settlement areas such as Spencers 
Wood, Arborfield Garrison and parts of Wokingham; and a second area around 
Crazies Hill. These generally correspond to areas over Clay geology which has very 
low permeability such that infiltration is likely to be too slow to prevent the build up 
of surface water runoff. Therefore, in these areas it will probably be necessary to use 
attenuation SuDS to store the water during the storm event and then discharge it 
slowly into a nearby watercourse. 

 
7.4.1.5 Map 9b only provides an overview of the Borough, since the SPR map is based on a national 

map at very small scale, and the digitisation involved considerable simplification. The colour 
coding of areas in Map 9b should only be taken as an approximate indication. Considerable 
variation in soil characteristics can occur at the local scale and it is recommended that a site 
specific investigation be carried out during the FRA based on borehole or trial pit data. 
Furthermore, other factors must also be taken into account, such as the depth to the water 
table. If there is insufficient depth for both the size of the infiltration device and at least 1m of 
unsaturated soil beneath it, then infiltration SuDS will not be viable. 

7.4.1.6 As a further consideration, Map 9b also includes mapping of Groundwater Source Protection 
Zones (SPZ). SPZ are defined for groundwater sources such as wells, boreholes and springs 
used for public drinking water supply to show the risk of contamination from any activities that 
might cause pollution in the area. Three main zones are defined;  

 the inner protection zone (Zone 1) indicates areas from where pollution can travel to 
the groundwater source within 50 days or is at least a 50m radius;  

 the outer protection zone (Zone 2) indicates areas from where pollution can travel to 
the groundwater source within 400 days or lies within the nearest 25% of the total 
catchment area (whichever is largest);  

 the total catchment (Zone 3) indicates the total area needed to support 
removal/discharge of water from the groundwater source;   

 a fourth zone is sometimes also defined when local conditions mean that pollution 
could affect the groundwater source even though it is outside the normal catchment 
area.  

 
7.4.1.7 In order to ensure water quality of the supply source is maintained, there may be more stringent 

restrictions on infiltration within these areas. In some cases, depending on the land uses 
proposed for the site, infiltration may not be permitted, particularly in SPZ1 which is the most 
sensitive area. 
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8 Assessment of Local Development Framework 
Sites 

8.1 The Local Development Framework (LDF) sites 
8.1.1.1 This SFRA includes an individual assessment of flood risk for each of the Borough’s LDF sites 

which have been suggested for consideration in the MDD DPD. The LDF sites have been 
analysed in terms of flood risk in order to help with the Sequential Test and provide 
recommendations for the Exception Test where applicable. No additional modelling work has 
been carried out for this assessment. Existing modelling data has been used where available to 
support the assessment, however, it was not available for all sites. The results for confirmed 
sites are shown in Appendix D1 and for unconfirmed sites in Appendix D2, and the analysis 
procedure is explained below (see Map 3 and the Character Area Maps 7-1 to 7-17 for site 
locations). Summary comments and recommendations are necessarily brief but more detailed 
information has been provided in Chapters 6 and 7 which supports the recommendations 
mentioned in the Appendix D tables. The confirmed/unconfirmed status of the site reflects 
the position as at February 2012. Additional LDF sites may be suggested to the Council for 
consideration in the MDD DPD. 

8.1.1.2 For the fluvial flood zones, the proportion of the LDF site within each zone has been 
calculated, to give an indication of the likely area available for different types of land use. Note 
that the flood zones are mutually exclusive, so for example the area within Flood Zone 3a does 
not include the area within Flood Zone 3b. Note that none of the sites contain information on 
defences (which are a potential measure for passing the Exception Test) because, of the three 
defences identified in Section 4.11, none appear to provide benefit to any of the LDF sites. 
Flood hazard mapping is not available for all the main rivers in the Borough (see Map 8), but 
where it is the hazard rating for the 1 in 100 year with climate change has been discussed for the 
relevant LDF sites. Note that hazard is discussed in terms of flood extent rather than flood 
zone (i.e. including the Flood Zone 3b area as well as 3a). 

8.1.1.3 As an additional source of information, the proportion of the site which is known to have 
flooded on a previous occasion has also been calculated, based on the Environment Agency’s 
historic fluvial flood map. Where historical flooding occupies part of the FZ2 and FZ1 area, the 
site comments highlight the possibility of considering whether to treat the flooded areas as at 
least FZ3a. This is because flooding in the Wokingham Borough has occurred frequently, often 
in the same locations, which suggests some areas have a higher susceptibility to flooding in 
practice than FZ2 (normally historical flooding is only used to update FZ2). This consideration 
should take into account the number of historical events which have flooded the site (for 
instance if there is only one then it is probably best left as flood zone 2) and any knowledge as 
to whether the historical incident is likely to recur (e.g. if works have been carried out on the 
river since that event, for example an upstream flood storage area).  

Recommendation  

8.1.1.4     In accordance with the Sequential Test, it is recommended that in identifying sites for allocation, 
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sites that are entirely in Flood Zone 1 should be the first preference. 

8.1.1.5     Once these have been identified and if further sites are required, sites with a higher degree of 
flood risk may be considered, always seeking to minimise flood risk to the development by first 
seeking sites that are in, or partially in, Flood Zone 2, then 3a, and finally 3b. 

 
8.1.1.6 The Sequential Test should also take other sources of flood risk into account, such as the risk of 

surface water and groundwater flooding. Surface water flood risk is given a qualitative 
assessment based on the Flood Map for Surface Water (FMfSW). Typically the surface water 
flood risk will follow the fluvial flood risk, but there may be some sites with similar fluvial risk 
but where one has a much higher surface water risk, in which case it might be considered lower 
preference. The geology of the site is also summarised for each LDF site, from which some idea 
of groundwater flood risk may be deduced (see Section 4.9). Historical incidents are also 
recorded based on the incidents from 1993, 2007, the Parish records and the groundwater 
incidents (this includes noting incidents whose spot location does not technically fall inside the 
site but is so close that, given the uncertainty inherent in data collection, it might have done).   

8.1.1.7 An overview of the site’s suitability for infiltration or attenuation type SuDS is provided, based 
on the site’s standard percentage runoff (SPR), and source protection zone (SPZ) (see Section 
7.6). Where sites have an SPR of 49.6%, it is likely that the permeability will be too low and 
hence infiltration of rainfall too slow for infiltration SuDS to be viable. Where infiltration is not 
possible, attenuation SuDS should be used with discharge to a watercourse if possible or the 
surface water sewer system as a last resort. However, particularly for the SPR map, it must be 
remembered that this analysis is based on large scale mapping and the geology at the local scale 
may be different. Also, other factors, such as the depth to the water table or groundwater 
resource vulnerability to pollution, will play a critical role in determining which SuDS devices 
are suitable. The SPZ maps give an indication of water quality vulnerability with sites in SPZ1 
likely to be subject to the most stringent water quality standards for infiltrating runoff; in some 
cases it may not be permitted. SPZ2 and SPZ3 may also require high water quality standards but 
it would normally be expected that this would not prevent use of infiltration SuDS. 

8.1.1.8  Recommendations are provided in the final column for all those sites with flood risk constraints 
to assist with carrying out the Sequential Test and, should the need arise, applying the Exception 
Test. In writing the summary comments, “residential” assumes housing of the ‘more vulnerable’ 
classification and “commercial” assumes shops, restaurants, offices etc of the ‘less vulnerable 
classification. Where more specialised land uses are considered, Tables 3-1 and 3-2 should be 
referred to. 
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Sites within the Strategic Development Locations  
 

8.1.1.9 The preferred spatial framework plans14 within the adopted SDL SPD’s identify that areas 
shown for residential development do not co-inside with known flood areas and are in Flood 
Zone 1. However, some proposed infrastructure may cross flood zones 2, 3a and 3b.  

8.1.1.10 Sites within the SDL’s have not been assessed as part of this SFRA, with the exception of 
consideration of the Southern Distributor Road (South Wokingham SDL). The indicative 
alignment of the road can be viewed in Figure 3.1 of the adopted South Wokingham SDL 
SPD15. The assessment and justification for the Southern Distributor Road (South Wokingham 
SDL) is included in Appendix D3. The indicative alignment of the Southern Distributor Road 
will mostly be located with flood zone 1, however part of the road will cross flood zones 3a and 
3b. The assessment identifies the Southern Distributor Road as ‘essential infrastructure’.  

8.1.1.11 As of February 2012, appeal decisions are pending for three applications within the South of the 
M4 SDL, one of which is for the Shinfield Eastern Relief Road (application number 
F/2010/1428). An indicative alignment for the relief road can be viewed in Figure 3.1 of the 
adopted South of the M4 SDL. Paragraph 2.4.15 of the SPD provides flood risk commentary 
for the relief road. 

8.1.1.12 Other SDL infrastructure and improvements to the strategic transport network (Core Strategy 
CP10) may need to be assessed in future updates of the SFRA.  

                                                      

14 Exact development areas to be agreed through ongoing discussion with the local planning authority.  

15 http://www.wokingham.gov.uk/planningcontrol/planning/masterplanning/sdls/  
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9 Conclusions and Recommendations 

9.1 Fluvial flooding 
9.1.1.1 The data available for SFRA’s is continually increasing and being improved. Since the previous 

SFRA for Wokingham Borough, the key information which has become available is the updated 
flood zones based on recent modelling of the River Blackwater and River Loddon. This has in 
particular improved Flood Zone 2 which now has results from detailed hydraulic modelling. 
The other flood zones have also been refined using the latest modelling. Based on the mapping 
available, it can be seen that Wokingham Borough has flood risk from a number of rivers. 
Analysis of historical data shows that these rivers have flooded in the past along much of their 
length, often several times. Both the flood zones and historical flooding show that property is at 
risk in several locations, but for the most part the preservation of the river corridor with lakes 
and meadows has provided space for the river to flood. It will be very important in the future to 
ensure this is maintained, or even improved. 

Fluvial Flooding – Recommendations 

Sequential Approach 

9.1.1.2 The SFRA flood maps and LDF sites assessment (Appendix D1 and D2) should be referred to in 
applying the Sequential Test for allocating development. The sequential test should also be 
applied to windfall sites at the planning application stage. The sequential approach should also be 
followed within sites that contain more than one flood zone. See section 3.2 for guidance on 
the Sequential Test.  

9.1.1.3 The Exception test is appropriate where the Sequential Test was not able to deliver a sufficient 
number of suitable sites and also where some continuing development is necessary for wider 
sustainable development reasons. See section 3.2.3 for guidance on the Exception Test.  

Flood Risk Assessments 

9.1.1.4 FRA’s must demonstrate how flood risk will be managed within the site, without increasing flood 
risk to the surrounding area. The Council will make their decision based on evidence within the 
FRA as to whether the development is acceptable. The Environment Agency is a statutory 
consultee and will provide guidance and assistance to the Council. Developers are recommended 
to have regard to the Environment Agency’s standing advice for FRAs Chapter 6 provides 
guidance on FRA’s and recommends the criteria to assess in the FRA. Chapter 5 provides 
an overview of flood risk by character area.  

Flood Zones  

9.1.1.5 Further updates to the flood zones are likely to occur as more detailed studies continue to be 
carried out on river catchments. Once the Environment Agency approves these studies the new 
flood outlines will be incorporated into their flood zone maps. SFRAs are living documents and 
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should be regularly updated to take account of the latest flood zones. Any other uses of the flood 
maps, such as the Council’s constraint mapping, used for Development Management purposes, 
should also be updated. See section 3.2.1 for guidance on the flood zones.  

Climate Change 

9.1.1.6 Climate change must be taken into account. One way to increase the sustainability of 
development is by seeking to avoid not just the present day Flood Zone 3a but also the climate 
change Flood Zone 3a. Where this is not practicable then site and building design should be used 
to mitigate risk based on the 100 year plus climate change flood level, such as raising of floor 
levels and ensuring safe access. See section 4.4.4 for guidance on the effects of climate 
change.  

Flood Hazard 

9.1.1.7 Developers must consider flood hazard, both within the site itself and in regard to any routes 
used to access the site. Safe access must be ensured for both pedestrians and vehicles, taking due 
regard of the vulnerability of the site users. See section 4.7 for guidance on flood hazard.  

Flood Storage 

9.1.1.8 In the case of schemes such as flood storage or land management restrictions, since this land has 
been specifically designated to aid flood management, it should be considered as a spatial 
constraint to development proposals.  Structures, such as weirs, may also pose a constraint to 
future development since access will need to be maintained. See section 4.10, 4.11, 4.12 and 4.12 
for guidance on current flood risk management including flood defences, flood storage 
and structures.   

Residual Risk 

9.1.1.9 Flood risk can be managed but never completely removed. Residual risks are those which remain 
after following the sequential approach and taking action to control risk (see section 6.1.9). 
Measures to mitigate residual risk should be applied where appropriate including: 

 raising the ground floor levels of buildings above the 100 year plus climate change 
level, including an appropriate freeboard amount;  

 flood resistant, resilient and repairable building design; 
 safe access, ideally above the 100 year plus climate change level, but if not then sign-

posted routes through limited depths of flooding may be acceptable, depending on the 
flood velocity and risk of debris, and the vulnerability of people on site; 

 effective flood warning and emergency planning,  
 
Community Resilience (Emergency Planning) – Vulnerable sites 

9.1.1.10 Within Wokingham Borough, relatively few of the vulnerable sites (schools, hospitals etc) are 
located within flood risk areas. Of these, most are within Flood Zone 2, which is acceptable for 
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all the vulnerability classifications in these instances (more vulnerable, less vulnerable and 
essential infrastructure). However, emergency plans should be put in place for the event of an 
extreme flood.  

9.1.1.11    Analysis of the Flood Zone 3a with climate change outline shows that most of the buildings 
within this zone are going to be within Flood Zone 3a in the future, for which the Exception Test 
is required for more vulnerable and essential infrastructure. It is recommended that adequate 
measures should be put in place before this time to ensure that the site will be safe in the event of 
a 100 year plus climate change flood. Alternatively, if feasible (particularly if the building comes to 
the end of its lifetime), it would be beneficial to relocate to a site outside of Flood Zone 3a. See 
section 4.13 for further guidance on Community Resilience. See section 4.14 for guidance on 
Community Resilience. 

 

9.2 Surface water flooding 
9.2.1.1 A significant increase of information has occurred for surface water flood risk, with the release 

of the Environment Agency surface water modelling maps. Compared to fluvial flooding this 
field of work is still in its early stages but the results produced so far have provided a useful 
indication of likely areas at risk.  

9.2.1.2 Comparison with historical records from 1993 and 2007 show a good level of agreement of 
surface water flooding locations, or areas where surface runoff appears to have overwhelmed 
the sewer system, within the scale limits of the surface water mapping. Of the two sets of maps 
provided by the Environment Agency, the second generation maps known as the Flood Map 
for Surface Water (FMfSW) was felt to give the better representation of surface water flood risk 
in the Borough.  

9.2.1.3 The surface water mapping arises from The Pitt Review, which is one of the key policy releases 
since the previous SFRA. This, in combination with the Flood and Water Management Act, has 
raised the profile of flooding from sources other than fluvial.  

9.2.1.4 Under the Flood and Water Management Act Wokingham Borough Council, as the LLFA, has 
responsibility for managing flooding from other sources, meaning surface runoff, groundwater 
and ordinary watercourses (including lakes and ponds), in their administrative area. This 
includes developing a strategy for dealing with flood risk, working in partnership with other 
flood management authorities to coordinate functions, maintaining registers of and protecting 
structures and features which provide significant flood control, and in some cases carrying out 
works to manage flood risk. In addition, the Council will act as a SuDS Approving Body with 
responsibility for approving drainage proposals for new developments and for adopting and 
maintaining SuDS which serve more than one property, apart from those on public roads which 
are the responsibility of Highways authorities16. In addition to the SFRA, the Council also has 

                                                      

16 The Council is responsible for maintaining all the roads in the Borough, except for the M4, which is the 

responsibility of the Highways Agency 
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obligations to produce flood risk reports and mapping for flooding from other sources under 
the Flood Risk Regulations for the EC Floods Directive. 

Surface Water Flooding – Recommendations 

9.2.1.5 Developers are required to manage surface water flood risk to ensure it is not worsened for their 
site or the surrounding area, and ideally that betterment of existing conditions is achieved to as 
near greenfield as possible (see Chapter 6). . SuDS should be used wherever possible. 

9.2.1.6 For sites in Flood Zones 2, 3a and 3b, and sites in Flood Zone 1 of more than 1ha, surface water 
management should be considered in the FRA. For Flood Zone 1 sites of less than 1ha a Surface 
Water Drainage Strategy should be produced following the same principles. This is in line with 
Sustainability Issue 5 (Flood Risk Management) of the adopted Sustainable Design and 
Construction SPD. 

Surface Water Modelling 

9.2.1.7 Of the two surface water modelling projects, the Flood Map for Surface Water (FMfSW) was felt 
to better represent the likely flooding in Wokingham Borough. It is therefore recommended that 
this map be used for assessment of surface water flooding. 

9.2.1.8 Some of the modelling parameters may not be appropriate at the local scale, or there may be 
features which affect the flow path that the modelling scale used could not take account of. 
Therefore the map should be taken as indicative so where local knowledge exists that indicates 
flooding may differ from the FMfSW, it is important that this is taken into account, in some 
cases, replacing the FMfSW. This is the case for the Swallowfield, Riseley and Farley Hill area, for 
which FRAs must take particular account of historical incidents and flow paths.  

9.2.1.9 The FMfSW provides an indication of the flow paths for surface runoff and potential ponding 
areas, based on the ground topography and taking buildings into account. However, FRAs should 
take account of the volume and peak rate of runoff using the methodology from R&D Technical 
Report W5-074/A/TR1 Preliminary rainfall runoff management for developments (Defra/Environment 
Agency, Revision D published September 2005) and ensure the development does not increase 
this either on site or to the surrounding area.  

9.2.1.10 Should further information on surface water runoff be required, this may be possible through 
detailed local surface water modelling. The main benefits of this compared to the AStSWF and 
FMfSW are the potential ability to consider additional factors such as soil permeability, level of 
urbanisation, or more locally appropriate allowance factors for the sewer system, and produce 
outputs including velocity and hazard as well as depth. See section 4.8 for guidance on surface 
water modelling.  

Sustainable Drainage Systems (SuDS) 

9.2.1.11 Developers should consider SuDS as their first choice for managing surface water and should 
design SuDS following the SuDS management train. There must be clear arrangements in place 
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for their continuing maintenance; in most cases this will now be the responsibility of Wokingham 
Borough Council as the LLFA. See Chapter 7 for guidance on SuDS. The Wokingham 
Borough Sustainable Design and Construction SPD, at paragraphs 12.9 to 12.13 of Chapter 12 
(Flood Risk Management), provides further information on SuDS. To ensure SuDS are integrated 
holistically into a development, paragraph 12.12 of the SPD lists a number of stages that need to 
occur before development commences. 

Surface Water Management Plan 

9.2.1.12 SWMPs are carried out where Councils wish to ascertain a more detailed picture of surface water 
flooding issues in an area and strategies for managing it. At present (apart from the Greater 
Reading SWMP – a joint project between Reading Borough Council and Wokingham Borough 
Council), Wokingham Borough Council does not have plans to carry out further SWMP’s. 
However, should this change in the future, based on the analysis of the surface water mapping 
and historical areas, the locations where a SWMP is most likely to be useful are: 

  Wokingham, 
  Winnersh  
  The outskirts of Reading near the A329, 
  Spencers Wood 
  The Swallowfield – Riseley – Farley Hill area.  
 

9.2.1.13 Pinewood might also benefit from a SWMP but if so, it is recommended that this be carried out 
for the whole of the town of Crowthorne in partnership with the neighbouring Borough of 
Bracknell Forest. 

 
9.3 Groundwater flooding 
9.3.1.1 Data on groundwater flood risk remains limited, with historical data typically sparse and no 

modelling available. Therefore an analysis of possible risk has been made based on geological 
information from the Environment Agency aquifer maps and FEH HOST map. This indicates 
that much of the Borough is at risk due to the presence of underlying primary or secondary 
aquifers. The greatest risk is probably from the highly permeable Chalk in the north of the 
Borough or from the Sand and Gravel superficial deposits scattered across the Borough. High 
groundwater levels are most likely to be a problem for basements and for infiltration SuDS. See 
section 4.9 for guidance on groundwater flood risk.  

Groundwater Flooding – Recommendations 

9.3.1.2 It is recommended that infiltration SuDS are not used in areas of high groundwater levels. 

9.3.1.3 Based on information available for this SFRA high groundwater levels are most likely along the 
river valleys. As a ‘highly vulnerable’ land use basements are not permitted in Flood Zones 3a or 
3b and are required to pass the Exception Test in Flood Zone 2. Basements are therefore already 
precluded from many of the areas at groundwater risk. Given the frequency of historical flooding 
along the rivers in Wokingham Borough, which often reaches Flood Zone 2 extents, it is 
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recommended that basements be excluded from Flood Zone 2 as well.  

9.3.1.4 Suitability for infiltration SuDS, and for basements outside of Flood Zones 2, 3a and 3b, will be 
more dependent on assessment in FRAs. Where possible, it is recommended that site 
investigation of soil type and groundwater levels is carried out using trial pits or bore holes. It 
should also be born in mind that where permeable geology is capped by a low permeability 
superficial deposit, there is a risk that development work could breach the covering layer and thus 
provide a path for groundwater to reach the surface. Where site investigation is not possible, 
groundwater flood risk may be estimated based on geological and topographical information, 
with groundwater flood risk most likely in low-lying permeable ground. 

 
9.4 LDF sites assessment 
9.4.1.1 An assessment of flood risk to the LDF sites submitted for consideration in the MDD DPD 

(this excludes sites within the SDL’s) has been made. This information will assist the Council in 
carrying out the Sequential Test. Also included is an overview indication of their likely SuDS 
potential. The assessments can be found in Appendix D1 and D2. Appendix D3 is an 
assessment of the Southern Distributor Road (South Wokingham SDL). Wokingham Borough 
Council class the Southern Distributor Road as essential infrastructure (under table D.2 in 
PPS25).  

Allocating LDF Sites in the MDD DPD - Recommendations 

9.4.1.2 The SFRA flood maps should be used to allocate development in accordance with the Sequential 
Test. The majority of the Borough is located within Flood Zone 1, so that it is likely that the 
Borough Council can fulfil most, if not all, of its development requirements at the lowest degree 
of fluvial flood risk. Over 75% of the LDF sites are entirely within Flood Zone 1 and these 
should be considered first for allocation. 

9.4.1.3 Should there be an insufficient number of sites in Flood Zone 1 for the Borough Council’s 
requirements, then sites in, or partially in, Flood Zone 2, then 3a, then 3b may be considered, 
taking into account the vulnerability classification of the proposed development (see Tables 3-1 
and 3-2) 

9.4.1.4 When a planning application is submitted on an allocated site, flood risk issues should be 
assessed in more detail following the guidance on FRAs and SuDS in Chapters 6 and 7 and the 
Environment Agency’s advice for FRAs at http://www.environment-
agency.gov.uk/research/planning/93498.aspx. Developers should propose land uses which are 
compatible with the sites flood zones, based on the vulnerability classifications in Tables 3-1 and 
3-2.  

9.4.1.5 If the development site currently has existing buildings which are not compatible with the flood 
zone, it is recommended that redevelopment be used as an opportunity to substitute a more 
compatible use. For example if a flood zone 3a site currently contains residential housing, it is 
recommended that these should not be replaced on site if a more suitable location can be found 
in a lower risk flood zone. Only if there is no suitable alternative should replacement dwellings be 

http://www.environment-agency.gov.uk/research/planning/93498.aspx
http://www.environment-agency.gov.uk/research/planning/93498.aspx
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built on site, subject to passing the Exception Test. Residential housing should not be permitted 
in Flood Zone 3b.  

 

9.5 Draft National Planning Policy Framework 
9.5.1.1 In July 2011 the Government released the draft NPPF for public consultation. The NPPF may 

potentially replace PPS25. The draft NPPF generally retains the main principles of PPS25 in 
that it reiterates the need to avoid inappropriate development in areas at risk of flooding by 
directing development away from areas at highest risk or where development is necessary, 
making it safe without increasing flood risk elsewhere. Local planners are still expected to apply 
the Sequential Test, and if necessary, the Exception Test. Planning should be used to relocate 
vulnerable development to lower risk areas where opportunities arise, and the management of 
flooding through green infrastructure (for example landscape areas, playing fields etc.) is 
promoted. FRAs will still be required as currently specified. 

9.5.1.2 The emerging MDD DPD may include additional local policy on development and flood risk 
including on sustainable drainage. 
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Glossary of Terms 

Annual Monitoring Report (AMR) - Assesses the implementation of the Local Development Scheme and the 
extent to which policies in Local Development Documents are being successfully implemented. 

Aquifers: Underground layers of water-bearing permeable rock or drift deposits from which groundwater can be 
extracted. The Environment Agency categorise these into principal aquifers, which provide a high level of water 
storage on a strategic scale, and secondary aquifers which provide water on a more limited, local scale. 

Biodiversity Action Plans (BAPs) – The UK initiative, in response to the Rio Summit in 1992, to conserve and 
enhance biodiversity.  The plan combines new and existing conservation initiatives with the emphasis on a 
partnership approach and seeks to promote public awareness. 

Catchment Flood Management Plan (CFMP) – A strategic planning tool through which the Environment 
Agency seeks to work with other key decision-makers within a river catchment, to identify and agree policies for 
sustainable flood risk management. 

Ciria - Construction Industry Research and Information Association 

Communities and Local Government (CLG) – Government Department, formally the Office of the Deputy 
Prime Minister (ODPM). The Department sets policy on supporting local government; communities and 
neighbourhoods; regeneration; housing; planning, building and the environment; and resilience to fire and other 
emergencies including flooding. 

Core Strategy - The Development Plan Document which sets the long-term spatial planning vision and objectives 
for the area. It contains a set of strategic policies that are required to deliver the vision including the broad approach 
to development. 

Development Plan Documents (DPDs) - Spatial planning documents within the Council’s Local Development 
Framework which set out policies for development and the use of land. They are subject to independent 
examination. They are required to include a core strategy and a site allocations document, and may include area 
action plans if required; other DPDs may also be included, e.g. development control policies. 

DEFRA - Department for Environment, Food & Rural Affairs. 

Emergency Planning / Community Resilience – Planning for and response to emergencies such as flooding, 
including consideration of the resilience of emergency infrastructure that will need to operate during flooding. 

Environment Agency - The leading public body for protecting and improving the environment in England and 
Wales.  Flood management and defence are a statutory responsibility of the Environment Agency; it is consulted by 
local planning authorities on applications for development in flood risk areas, and also provides advice and support 
to those proposing developments and undertaking Flood Risk Assessments. The Environment Agency reports to 
DEFRA. 

Environment Agency Flood Zones - In 2001 PPG25 (the predecessor of PPS25) imposed a duty on the 
Environment Agency to produce maps showing the predicted extent of tidal and fluvial flood zones for all Main 
Rivers in England and Wales. The updates are carried out on a quarterly basis and the latest versions of the 
Environment Agency flood zones are published on their website at www.environment-agency.gov.uk. The flood 
zones are based on current environmental conditions, so do not make any allowance for climate change (however, 
where detailed modelling has been carried out, climate change scenarios are usually addressed for at least the 100 year 
and these results can be obtained from the Environment Agency on request). 

Flood Estimation Handbook - The latest hydrological approach for the estimate of flood flows in UK. Published 
by the Centre for Ecology and Hydrology (CEH) to provide methodology for estimating fluvial flood flows. The 
handbook (which comprises 5 volumes) is accompanied by a CD-ROM which contains a digital map of the country. 
Users can select river catchments from the CD-ROM digital map, and obtain a set of catchment descriptors 
describing features of the catchment relevant to estimating fluvial flood flows. 

Flood Risk Assessment (FRA) – A site specific investigation carried out by site developers to be submitted as part 
of their planning applications.  It assesses both current flood risk to the site and ensures development does not 
increase flood risk to the site or surrounding areas.   

Flood Risk Vulnerability - PPS25 provides a vulnerability classification to assess which uses of land may be 
appropriate in each flood risk zone. 
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Formal Flood Defence - A structure built and maintained specifically for flood defence purposes. 

Freeboard - the difference between the flood defence level and the design flood level, used to allow for dynamic 
wave height as well as an extra margin of safety, for example due to uncertainty in the flood level estimation. 

Greenfield Runoff - The surface water runoff regime from a site before development. This is normally taken to 
mean the site in its natural state (i.e. no man-made developments on site), but sometimes it is taken to mean the 
existing site conditions for brownfield redevelopment sites. 

Groundwater Source Protection Zones – Are defined for groundwater sources such as wells, boreholes and 
springs used for public drinking water supply to show the risk of contamination from any activities that might cause 
pollution in the area. Three main zones are defined; the inner protection zone (Zone 1) indicates areas from where 
pollution can travel to the groundwater source within 50 days or is at least a 50m radius, the outer protection zone 
(Zone 2) indicates areas from where pollution can travel to the groundwater source within 400 days or lies within the 
nearest 25% of the total catchment area (whichever is largest), and the total catchment (Zone 3) indicates the total 
area needed to support removal/discharge of water from the groundwater source.  A fourth zone is sometimes also 
defined when local conditions mean that pollution could affect the groundwater source even though it is outside the 
normal catchment area. 

Habitable Room - A room used as living accommodation within a dwelling but excludes bathrooms, toilets, halls, 
landings or rooms that are only capable of being used for storage. All other rooms, such as kitchens, living rooms, 
bedrooms, utility rooms and studies are counted. 

Hydrology of Soil Types (HOST) from the Flood Estimation Handbook (FEH) published by the Centre 
for Ecology and Hydrology (CEH) - This classifies soils according to their hydrological properties of Standard 
Percentage Runoff (SPR) and Base Flow Index (BFI). 

Informal Flood Defence - A structure that provides a flood defence function, but has not been built or maintained 
for this specific purpose (e.g. a boundary wall). 

JFlow - A computer river model based on routing a flood calculated by Flood Estimation Handbook methodology 
along a river corridor, the levels of which are derived from a Side Aperture Radar (SAR) remote sensed Digital 
Terrain Model. 

LiDAR – ‘Light Detection and Ranging’ is an airborne terrain mapping technique which uses a laser to measure the 
distance between the aircraft and the ground. It therefore provides accurate topographical/contour mapping. 

Local Development Documents (LDD’s) – the collective term for Development Plan Documents and 
Supplementary Planning Documents. 

Local Development Framework (LDF) - The name for the portfolio of Local Development Documents. It 
consists of the Local Development Scheme, a Statement of Community Involvement, Development Plan 
Documents, Supplementary Planning Documents, and the Annual Monitoring Report. 

Local Development Scheme (LDS) - Sets out the programme for preparing Local Development Documents. All 
authorities must submit a Scheme to the Secretary of State for approval within six months of commencement of the 
2004 Act (thus all authorities should now have submitted an LDS). LDSs are subject to review. 

Main Rivers – Principal rivers or locally significant watercourses as defined by Section 93 of the Water Resources 
Act, 1991 and shown on a formal map held by the Environment Agency. 

Mitigation – where flood risk cannot be avoided or controlled, mitigation measures should be applied to further 
reduce the risk of flooding and/or minimise the danger and damage caused by flooding to acceptable levels. This 
could include options such as non-habitable ground floors, resistant and resilient design, flood warning and 
evacuation plans. 

National Flood Risk Assessment (NaFRA) - Flood risk assessment that uses a risk-based approach to factor in 
the location, type, condition and effects of flood defences. It calculates the actual likelihood of flooding to areas of 
land within the floodplain of an extreme flood (0.1% or 1 in 1000 chance in any year), considering the distance from 
the river or the sea, and factors in the probability that the flood defences will overtop or breach.  A variety of 
scenarios are analysed in order to determine properties at low, moderate and significant flood risk. 

Ordinary Watercourses – Watercourses not designated as main rivers. Generally also include lakes and ponds 
(excluding those designated as reservoirs). 

Planning Policy Statements - The Government has updated its planning advice contained within Planning Policy 
Guidance Notes (PPGs) with the publication of new style Planning Policy Statements (PPSs), which set out its policy 
for a range of topics.  
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Preliminary rainfall runoff management for developments: Research and Development Technical Report W5-
074/A/TR1 Revision D, September 2005, published by the Environment Agency and Defra. This contains guidance 
on how developments are required to manage surface runoff so as to avoid increasing flood risk on site or elsewhere. 
A simplified methodology is provided for calculating greenfield runoff rates and estimating the approximate volumes 
required for attenuation, long term and treatment storage in order to ensure that the redeveloped site maintains the 
greenfield characteristics. 

Previously Developed (Brownfield) Land - Land which is or was occupied by a building (excluding those used for 
agriculture and forestry). It also includes land within the curtilage of the building, for example a house and its garden 
would be considered to be previously developed land. Land used for mineral working and not subject to restoration 
proposals can also be regarded as brownfield land. 

Residual Risk - The risk which remains after all risk avoidance, reduction and mitigation measures have been 
implemented. 

Return Period – Return Period is a statistical measure of how often, on average, an event could occur. It is the 
inverse of Annual Exceedance Probability (AEP), where AEP is the probability of a storm event of given magnitude 
or greater occurring in any given year. It should be noted that both return period and AEP are probability measures, 
so for example an event which has a 5 year return period (or 20% AEP) has a 1 in 5 chance of occurring in any given 
year, and is expected to occur once every 5 years on average. The on average term is important - just because it has 
happened one year does not mean it will not occur again for the next 4 years; there is still a 1 in 5 chance each year 
of the storm, or a larger storm, occurring, but over a long period of time it is expected that a fifth of the years will have 
had a storm of that magnitude or larger. 

River Basin Management Plan (RBMP) – A strategic tool introduced by the Water Framework Directive 
(2000/60/EC) which integrates the management of land and water within a river basin (river catchment or group of 
catchments).  The river basin may cover several political areas. 

Sewers for Adoption (SFA): The 6th edition of "Sewers for Adoption" was published by WRC PLC in March 2006 
ready for implementation by all Water Companies on 1st May 2006. SFA 6 includes detailed requirements for lateral 
drains and SuDS in order that they can be offered for adoption. 

Standard Percentage Runoff (SPR) - An indication of the proportion of rainfall which is likely to 
contribute to surface runoff, after some of the rainfall has infiltrated into the soil 

Source Protection Zones (SPZ): These are defined for groundwater resources such as wells, boreholes and springs 
used for public drinking water supply. The zones show the risk of contamination from any activities that might cause 
pollution in the area. The closer the activity, the greater the risk. The maps show three main zones, inner (SPZ1), 
outer (SPZ2) and total catchment (SPZ3), and occasionally a fourth zone of special interest (SPZ4) is applied in 
karstic areas where surface runoff from beyond the groundwater catchment can enter through features such as 
swallow holes. 

Strategic Environmental Assessment (SEA) - A generic term used to describe environmental assessment as 
applied to policies, plans and programmes. The European ‘SEA Directive’ (2001/42/EC) requires a formal 
‘environmental assessment of certain plans and programmes, including those in the field of planning and land use’. 

Strategic Flood Risk Assessment (SFRA) – A Level 1 SFRA is a living document which is used as a tool by a 
planning authority to assess flood risk for spatial planning, producing development briefs, setting constraints, 
informing sustainability appraisals, identifying locations of emergency planning measures and requirements for flood 
risk assessments.  This report provides information on flood risk within the Borough and guidance on application of 
the Sequential Test and Flood Risk Assessments for development planning. A Level 2 SFRA is a more detailed 
assessment produced where the Exception Test is required for a potential development site. 

Strategic Flood Risk Management – managing flood risk strategically, for example cross-border cooperation of 
authorities in the same river catchment, or on adjacent sections of shoreline, seeks to manage flood risk in a way that 
achieves the optimum results throughout the catchment/shoreline. This ensures that flood defence measures at one 
location do not worsen flood risk at another, or if flood risk must be worsened somewhere, that it is in an 
appropriate location. 

Supplementary Planning Documents (SPDs) - Provide supplementary information in respect of the policies in 
Development Plan Documents. They do not form part of the Development Plan and are not subject to independent 
statutory examination, but are normally subject to public consultation. 

Sustainability Appraisal (SA) - Tool for appraising policies to ensure they reflect sustainable development 
objectives (i.e. social, environmental and economic factors) and required in the 2004 Act to be undertaken for all 
local development documents. It incorporates Strategic Environmental Assessment. 
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Sustainable Development – “Development that meets the needs of the present without compromising the ability 
of future generations to meet their own needs” (The World Commission on Environment and Development, 1987). 

Sustainable Drainage Systems (SuDS) – Surface water drainage systems which manage runoff in a more 
sustainable way than conventional drainage, through improved methods of managing flow rates, protecting or 
enhancing water quality and encouraging groundwater recharge. A variety of types are available and can be chosen as 
appropriate for the location and needs of the development, and many have added benefits such as enhancement of 
the environmental setting, provision of habitat for wildlife and amenity value for the community. 

The Exception Test  -  If, following application of the Sequential Test, it is not possible (consistent with wider 
sustainability objectives) to demonstrate that there are no reasonably available sites in areas with less risk of flooding 
that would be appropriate to the type of development or land use proposed, the Exception Test may apply. PPS25 
sets out strict requirements for the application of the Test. 

The Sequential Test - Informed by a Strategic Flood Risk Assessment, a planning authority applies the Sequential 
Test to demonstrate that there are no reasonably available sites in areas with less risk of flooding that would be 
appropriate to the type of development or land use proposed. 

Windfall Sites – Windfall sites are those which have not been specifically identified as available in the LDF process. 
They comprise previously-developed sites that have unexpectedly become available. These could include, for 
example, large sites resulting from, for example, a factory closure or small sites such as a residential conversion or a 
new flat over a shop (PPS3 – Footnote 31). 
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Appendix A: Policy Framework 

Introduction 
This section provides a brief overview of planning policy relating to the Borough in terms of flood risk.  
The SFRA is a key point of reference for the Council in developing/informing their LDF policies. 

A framework of national and regional policy directives is in place, providing guidance and direction to 
LPAs. However, it is the responsibility of the Council to establish robust and sustainable local policies 
with respect to flood risk. 

The EU Water Framework Directive and River Basin Management Plans 
The European Union (EU) Water Framework Directive came into force in December 2000 and became 
part of UK law in December 2003. The Directive applies to all surface and groundwater bodies, with a key 
aim being to introduce an integrated approach to sustainable water planning and management. This in 
turn will have a significant impact on spatial and development management planning. 

A new system of statutory River Basin Management Plans (RBMPs) set out the actions required to meet 
the Water Framework Directive, with the overall aim of achieving good water status. Wokingham 
Borough is part of the Thames RBMP, which was published in December 2009 and is available on the 
Environment Agency website17. The Thames RBMP is divided into catchments, of which Wokingham 
Borough predominantly lies within the Loddon catchment.  

The comments for this catchment note that phosphate levels are high in a number of rivers, including the 
River Blackwater. This can be caused by pollution from sewage treatment works and agriculture; with the 
former in particular at risk of increasing with urban development if proper mitigation measures are not 
applied. Foudry Brook (in the south west corner of the Borough) lies within the Kennet and Pang 
catchment, and is noted as having problems from Tributyltin compounds. (Tributyltin is a toxic chemical 
found in various biocides, e.g. antifungal agents). The River Thames runs along the north-west border of 
the Borough and is included within the Thames catchment.  

The RBMPs are principally focussed on water quality rather than flood risk. However, flood management 
measures often impact water quality - in regard to development planning, surface water management is a 
key area where the use of SuDS for new development can provide significant benefits to water quality, and 
the RBMPs promote the use of storage as a flood management measure, particularly with a view to also 
enhancing ecological benefits. The RBMP includes a list of actions to follow to assist in improving the 
ecological status of the Thames Basin. Those for local authorities include use of SuDS (new developments 
and retro-fitting), improve river morphology, tackle diffuse pollution and sediment, control groundwater 
pollution risk, enhance biodiversity and increase water efficiency.  

 

                                                      

17 http://wfdconsultation.environment-agency.gov.uk/wfdcms/en/thames/Intro.aspx 
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Making Space for Water 
‘Making Space for Water’ (DEFRA 2004) sets out the Government’s new evolving strategy to manage the 
risks from flooding and coastal erosion by employing an integrated portfolio of approaches, so as: a) to 
reduce the threat to people and their property; b) to deliver the greatest environmental, social and 
economic benefit, consistent with the Government's sustainable development principles; and c) to secure 
efficient and reliable funding mechanisms that deliver the levels of investment required. It marks a change 
from the previous approach to dealing with flooding which predominantly focussed on building defences 
to protect urban areas, to a more sustainable approach through land planning and increasing community 
resilience to flooding. ‘Making Space for Water’ aims to take more account of other sources of flooding, 
ensure adaptability to climate change, and improve the assessment of risk.  

Catchment Flood Management Plans 
Catchment Flood Management Plans (CFMPs) are strategic planning tools through which the 
Environment Agency seeks to work with other key decision-makers within a river catchment, such as the 
Local Planning Authority, to identify and agree policies for sustainable flood risk management. The main 
aims of CFMPs are to:  

 understand the factors that contribute to flood risk within a catchment, such as how the land is 
used, and  

 recommend the best ways to manage the risk of flooding within the catchment over the next 50 to 
100 years. 

 
CFMPs are updated regularly, taking information from other reports such as SFRAs into account. 
Wokingham Borough lies within the Thames CFMP region, for which the latest version was completed 
and signed off by the Thames Regional Director in July 2008. The Environment Agency website contains 
a Summary Report (released December 2009) which is available on the Environment Agency website 
(http://www.environment-agency.gov.uk/research/planning/127387.aspx). The full report was obtained 
from the Environment Agency for this SFRA. 

The Thames CFMP analyses a wide variety of data including topography, geology, river characteristics, 
rainfall, flooding, surface water and groundwater quality, land use, and population. Based on this, it divides 
the CFMP region into a number of policy areas, to which it assigns one of six key policy directions for 
managing flood risk. The six key policy directions are shown in Table A-1: 

Table A-1: CFMP policies (from the Thames CFMP table 1.1) 
Policy No CFMP Policy Option Risk management approach (societal) 

P1 No active intervention (including flood 
warning and maintenance). Continue to 
monitor and advise. 

Accept the risk – both current and future 
increases in risk. 

P2 Reduce existing flood risk management 
actions (accepting that flood risk will increase 
over time). 

Accept the risk – both current and future 
increases in risk. 

P3 Continue with existing or alternative actions to 
manage flood risk at the current level. 

Accept the risk – our current scale of actions 
is sufficient to manage the current risk and 
future increases will be acceptable. 

P4 Take further action to sustain the current level Accept the risk – but in the longer term take 
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of flood risk into the future (responding to the 
potential increases in risk from urban 
development, land use change and climate 
change). 

action to ensure the risk does not increase 
from current level. 

P5 Take further action to reduce flood risk. Reduce the risk – lower the probability of 
exposure to flooding and/or the magnitude of 
the consequences of a flood, and hence the 
risk. 

P6 Take action to increase the frequency of 
flooding to deliver benefits locally or 
elsewhere (which may constitute an overall 
flood risk reduction, e.g. for habitat 
inundation). 

Reduce the risk by transferring the risk to 
other locations where the risks (typically the 
consequences) are positive. 

 
Whilst the CFMP considers flood risk from all sources, it focussing mainly on rivers as being the main 
way of managing flood risk in the region. The CFMP identifies areas where defences will continue to play 
an important role in flood protection, and areas where a greater benefit may be provided by alternative 
methods. The river floodplain is recognised as a key aspect of flood protection through using 
undeveloped (non-urbanised) floodplain as areas where the river is free to flood, thus reducing flows 
downstream. In some areas such as wetlands, occasional flooding may also bring environmental benefits. 
Alteration of the morphology of the river itself is another important tool since this modifies the 
movement of water and sediments to help control flow and improve the physical and ecological resilience 
of the watercourse. The CFMP also supports measures such as land use planning to avoid flood risk areas, 
SuDS, flood resistance and resilience for buildings, and flood warning and awareness raising. 

Of the Thames CFMP policy unit areas, five intersect with Wokingham Borough and their policies are 
defined as in Table A-2. Councils should seek to ensure they take these policies into account in their 
spatial planning, since it will determine the flood risk protection available to the developments sites, and 
because the sites in their turn could adversely affect flood management elsewhere if not consistent with 
the policies (e.g. if they cause loss of floodplain storage). 
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Table A-2: Thames CFMP flood risk management policies (extracted from the Thames CFMP table 6.2 and policy units) 

Policy Unit Policy Floodplain 
Type 

Messages Focus for Redevelopment  

Addlestone Bourne, 
Emm Brook and The 
Cut 

P6 – take action to 
increase the frequency 
of flooding to deliver 
benefits locally and/or 
reduce the risk 
elsewhere. 

Newer and 
expanding urban 
areas often 
towards the 
headwaters of 
river catchments.

• The location, layout and design of developments – in that order – are the 
most vital factors in managing future flood risk so that past mistakes are not 
repeated. Regeneration and re-development of some areas offers an 
opportunity to reduce flood risk; for example re-establishing river corridors 
and more effective management of run-off 

• We want the rivers to be part of the urban landscape in these areas – at 
present they are often culverted and hidden away. Previous modifications to 
these watercourses now cause some flooding. We want to learn from 
previous decisions 

• Flooding in these locations tends to arise from a number of sources and 
can be quite localised. Engineering interventions will tend to rely on 
opportunity; either to increase the conveyance of the watercourses by 
modifying or removing obstructions to flow or attenuating water at a local 
scale 

• These areas are susceptible to rapid flooding from thunderstorms 

Flooding often result from blockages, 
culverts, bridges or surface water systems 
following intense rainfall. Therefore seek 
opportunities to reduce restrictions and 
naturalise watercourses, use SuDS to help 
avoid overloading sewers, consider ‘land-
swap’ to move urbanisation to more 
appropriate areas, and flood proof 
vulnerable buildings. 

Kennet P6 – take action to 
increase the frequency 
of flooding to deliver 
benefits locally and/or 
reduce the risk 
elsewhere. 

Mainly natural 
floodplain with 
market towns 
and villages. 

• The floodplain is our most important asset in managing flood risk. 

• We are seeking to maintain the capacity of the natural floodplain to retain 
water and maintain the conveyance of watercourses in the towns and 
villages. Together this reduces the impacts of the more frequently 
experienced floods and has benefits for the natural environment 

• Redevelopment rates are often quite low. We want to safeguard the 
natural floodplain from inappropriate development. Refurbishment of 
buildings and redevelopment of industrial areas in the floodplain offers the 
opportunity to increase the resilience of these areas 

• Flood storage schemes will be complementary to wider objectives. 

Due to significant groundwater 
component which causes long-duration 
flooding, flood storage would often require 
very large areas and may not be feasible. 
Catchment contains two internationally 
designated sites which require regular 
flood inundation – CFMP approach will 
focus on aligning the wider water and 
environmental objectives through 
management of the channel and floodplain 
– this may result in some localised flood 
risk reduction. Defence building is highly 
unlikely so redevelopment must focus on 
sequential approach. However CFMP 
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However, the scale of intervention is likely to be moderate so other types of 
scheme can be progressed. There are some places where we will be able to 
reduce risk, but this will not be possible everywhere because of technical 
and economic constraints  

• Individual action will play an increasing important role in these areas 

notes that it will resist development 
upstream of Reading. 

Loddon P6 – take action to 
increase the frequency 
of flooding to deliver 
benefits locally and/or 
reduce the risk 
elsewhere. 

Mainly natural 
floodplain with 
market towns 
and villages. 

• The floodplain is our most important asset in managing flood risk. 

• We are seeking to maintain the capacity of the natural floodplain to retain 
water and maintain the conveyance of watercourses in the towns and 
villages. Together this reduces the impacts of the more frequently 
experienced floods and has benefits for the natural environment 

• Redevelopment rates are often quite low. We want to safeguard the 
natural floodplain from inappropriate development. Refurbishment of 
buildings and redevelopment of industrial areas in the floodplain offers the 
opportunity to increase the resilience of these areas 

• Flood storage schemes will be complementary to wider objectives. 
However, the scale of intervention is likely to be moderate so other types of 
scheme can be progressed. There are some places where we will be able to 
reduce risk, but this will not be possible everywhere because of technical 
and economic constraints 

• Individual action will play an increasingly important role in these areas 

Already has extensive natural floodplain 
which it is important to maintain through 
use of the Sequential Approach. The land 
use may be improved by increasing the 
amount of wetland BAP habitat. Local 
flooding problems often occur at 
constrictions close to mills and weirs. 
Vulnerable properties may benefit from 
flood proofing. 

Reading (may be 
affected by surface 
runoff from areas of 
Woodley and Earley) 

P5 – reduce the risk – 
lower the probability of 
exposure to flooding 
and/or the magnitude of 
the consequences of a 
flood and hence the risk 

Generally urban 
areas with no 
major river flood 
defences 

• Where we can, we will progress options to reduce flood risk that are most 
effective and sustainable in the long-term. There are technically feasible 
defence options in most of these places, but they are generally very 
expensive to implement 

• These are often constrained historic towns and cities. It is vital that there 
is a shared vision for land use so that we can focus on the most effective 
way of managing flood risk. In some places it will be through adaptation of 
the urban environment to make it more resilient to flooding and in others it 

Reading is a historic town where it is often 
not possible to increase the capacity of the 
river. Therefore managing the 
consequences of flooding is critical e.g. 
through warning and building design. 
Redevelopment should use the Sequential 
Approach and should use the opportunity 
to reduce risk through site layout that is 
more compatible with its location. 
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will be about locating new development in areas of lowest risk 

• These areas are located on large rivers where it is not generally possible to 
increase the capacity of the river to convey more flow. 

Within the urban floodplains we are seeking long-term adaptation to 
increase the resilience of what is at risk. In some cases relocating areas of 
development may become an option 

• Managing the consequences of flooding will be very important, 
particularly those areas where redevelopment rates are low and flood 
defences are not viable 

Sandford to Cookham P4 – accept the risk – 
but in the longer term 
take action to ensure 
that risk does not 
increase from current 
level. 

Mainly natural 
floodplain, with 
market towns 
and villages 

• The floodplain is our most important asset in managing flood risk. 

• We are seeking to maintain the capacity of the natural floodplain to retain 
water and maintain the conveyance of watercourses in the towns and 
villages. Together this reduces the impacts of the more frequently 
experienced floods and has benefits for the natural environment 

• Redevelopment rates are often quite low. We want to safeguard the 
natural floodplain from inappropriate development. Refurbishment of 
buildings and redevelopment of industrial areas in the floodplain offers the 
opportunity to increase the resilience of these areas 

• Flood storage schemes will be complementary to wider objectives. 
However, the scale of intervention is likely to be moderate so other types of 
scheme can be progressed. There are some places where we will be able to 
reduce risk, but this will not be possible everywhere because of technical 
and economic constraints 

• Individual action will play an increasingly important role in these areas 

As the CFMP is not looking to build major 
defences (just a few local) the main 
reduction in flood risk will be through the 
planning systems. LDF sites should have 
location, layout and building design as key 
focus. 
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The Pitt Review  
The Pitt Review took place in response to the severe flooding experienced by much of the country in 
2007 and was published in June 2008 (available online at 
http://webarchive.nationalarchives.gov.uk/20100807034701/http://archive.cabinetoffice.gov.uk).  One 
of the key recommendations arising from this review was that local authorities should take an enhanced 
leadership role in tackling flood risk issues and adapting to climate change.  The report endorses the 
PPS25 sequential approach to allocating development, recommending that there should be a presumption 
against building in high flood risk areas, including giving consideration to all sources of flood risk, and 
ensuring that developers make a full contribution to the costs both of building and maintaining any 
necessary defences. It considers that the production of an SFRA should be a priority for local authorities, 
and in particular highlights that it should include an assessment of surface water flooding, which played a 
significant role in the 2007 flooding.  The report recommends that local authorities, with the support of 
relevant organisations such as Internal Drainage Boards, should have the main responsibility for surface 
water planning and management as they have the greatest understanding of the local issues. There will 
need to be close cooperation between the Environment Agency (who will take on an overarching role of 
national coordination and advice for all types of flooding) and local authorities, which could be facilitated 
through Regional Flood Defence Committees (RFDCs).  The report notes that failure of local drainage 
systems was frequently due to unresolved issues over responsibility and recommended that local 
authorities should take the lead in working with all relevant parties, establishing ownership and legal 
responsibility so that the necessary remedial action could be taken before floods return.  This would 
include collecting and reviewing data on all relevant flood risk management and drainage assets (both 
underground and overland), including details of their condition, effectiveness and responsible owners. 

Future Water 
‘Future Water’ (Defra, February 2008) is the Government’s water strategy for England in relation to water 
supply and drainage, charging and flood risk management.  It builds upon ‘Making Space for Water’ and 
the Pitt Report, including setting out a new approach to managing surface water flooding in addition to 
fluvial and coastal flooding. The 2007 floods highlighted the problem of surface water flooding due to 
increased concrete and paving in urban areas resulting in too much runoff for the drainage networks to 
cope with. ‘Future Water’ emphasises better coordination and planning in dealing with surface water, and 
promotes sustainable drainage above ground. The need to plan for climate change is stressed since long 
term projections suggest more extreme weather events and hence more risk of flooding. 

The Flood and Water Management Act 
The Flood and Water Management Act addresses both flooding and water supply issues and received 
royal assent on 8 April 2010 making it an Act of Parliament (law). The Act improves the 
comprehensiveness of flood risk management by giving the Environment Agency an overview role of all 
flood and coastal erosion risk management, and giving unitary and county councils the lead in managing 
local flood risk, designating them as LLFA. Local flood risk includes surface runoff, groundwater and 
ordinary watercourses (including lakes and ponds). Recommendations from the Pitt Review are 
implemented in the Act. An improved risk based approach is introduced for reservoir safety, and a more 
robust promotion of SuDS including removing the automatic right to connect to sewers. 

As a unitary council, Wokingham Borough Council is a LLFA. The key responsibilities for LLFAs under 
the Flood and Water Management Act are: 
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 Leadership and Partnership: LLFAs are required to take the lead in managing local flood risk. 
However, other organisations hold valuable local knowledge and expertise so LLFAs are 
encouraged to work in partnership with them, or in some cases agree to delegate authority, in order 
to make full use of all capabilities and local experience. District councils, internal drainage boards, 
highways authorities and water companies are identified as risk management authorities, together 
with the Environment Agency. The LLFA is encouraged to bring together all relevant bodies to 
help manage flood risk in its area, and is also empowered to require information from others 
needed for their flood and coastal erosion risk management functions.  

 Local Strategy for Flood Risk Management: The LLFA must develop, maintain, apply and 
monitor a strategy for managing local flood risk in its area. The strategy must specify the risk 
management authorities in their area and the functions they exercise, and the objectives for 
managing flood risk with details of the measures proposed to achieve those objectives. The strategy 
must be consistent with the national flood and coastal erosion risk management strategy for 
England. 

 Investigating flood incidents: When flooding occurs in its area, the LLFA must, where necessary 
or appropriate, investigate which risk management authorities have relevant flood risk management 
functions and whether they are exercising these functions. The LLFA should publish the results of 
its investigation and notify any relevant risk management authorities. 

 Asset Register: The LLFA has a duty to maintain a register of structures or features which are 
likely to have a significant effect on flood risk in its area, including information about ownership 
and state of repair. The register must be available for inspection at all times and must be in 
accordance with any regulations which the Secretary of State may make. 

 Designation Powers: LLFAs, district councils, internal drainage boards and the Environment 
Agency are given powers to designate structures and features that are relied upon for flooding or 
coastal erosion management in order to avoid or control removal/alteration of these by third party 
owners without consent. 

 Works Powers: An amendment to the Land Drainage Act 1991 is included to give LLFAs powers 
to do works to manage flood risk from surface runoff or groundwater, or if there is no district 
council, from ordinary watercourses including lakes and ponds. Where other authorities carry out 
works to manage surface water, groundwater or ordinary watercourses, they should ensure that the 
LLFA considers the work desirable in regard to their local flood risk management strategy. 

 SuDS Approving Body: The Act establishes LLFAs as the SuDS Approving Body. Developers 
will be required to have their drainage proposal approved by the Approving Body before they can 
commence construction. Furthermore, the right of new developments to connect to the public 
sewerage system will be conditional on approval. The SuDS Approving Body will also be 
responsible for adopting and maintaining SuDS which serve more than one property. 

 
The Flood Risk Regulations 
The Flood Risk Regulations 2009 (Statutory Instrument 2009 No. 3042) came into force on 10 December 
2009. Its purpose is to transpose the EC Floods Directive (Directive 2007/60/EC on the assessment and 
management of flood risks) into domestic law and to implement its provisions. It was previously intended 
to do this through the Flood and Management Water Act, but the regulations are consistent with the Act 
and provide a more pragmatic way forward for the timely transposition of the directive. Under the Flood 
Risk Regulations, LLFAs have a duty to prepare reports and maps as listed below, and illustrated in 
Figure A-1. Guidance on their preparation has been published by the Environment Agency (December 
2010, with updated appendices in March 2011). Following review by the Environment Agency the reports 

Doc No 12  Rev: 1  Date: February 2012  78 
 



Wokingham Borough Strategic Flood Risk Assessment (February 2012) 

and maps should be revised. Further reviews will be carried out on a cycle of not more than 6 years. The 
reports and maps will be published by the Environment Agency. 

 Preliminary flood risk assessment (PFRA) and identification of flood risk areas of national 
significance. The PFRA should cover flooding from local sources, only including flooding from 
main rivers or reservoirs (which are the duty of the Environment Agency) if the LLFA thinks that it 
may affect flooding from another source. The preliminary report for Wokingham Borough was 
submitted to the Environment Agency in June 2011, who will compile the LLFAs information with 
their own for submission to the European Union. The reports were made publically available by 22 
December 2011. Following review by the Environment Agency, revised reports must be completed 
by 22 June 2017.  

 Maps showing the level of flood risk and flood hazard within the identified flood risk areas (or in 
some cases the entire LLFA area), to be published by 22 December 2013 with initial review by 22 
June 2019. These are only required for LLFAs who have identified flood risk areas – none are 
identified for Wokingham so this is not required. 

 Flood risk management plans for each flood risk area (or in some cases the entire LLFA area), to be 
published by 22 December 2015 with initial review by 22 June 2021. These are only required for 
LLFAs who have identified flood risk areas – none are identified for Wokingham so this is not 
required. 

 
Figure A-1: Stages of the Flood Risk Regulations 

1. Preliminary Flood Risk 
Assessment 

2. Identify Flood Risk 
Areas 

3. Prepare Flood Hazard 
and Flood Risk Maps 

4. Prepare Flood Risk 
Management Plans 

 Preliminary Assessment Report for each LLFA 

 Deadline 22/06/2011. Complete.  

 Where the risk of flooding is significant 

 Deadline 22/06/2011. None identified 
in Borough. 

 For flood risk areas 

 Deadline 22/12/2013 

 For flood risk areas 

 Deadline 22/12/2015
 

National Planning Policy 
Planning Policy Statement (PPS) 25: Development and Flood Risk was introduced in December 2006, with the 
latest update released in March 2010. PPS25 aims to direct development away from areas at the highest 
risk of flooding, avoid development in inappropriate areas of risk, and ensure that where development is 
necessary in flood risk areas, it is made safe without increasing flood risk elsewhere and, where possible, 
reducing flood risk overall. The key approach to achieving this is through use of a sequential approach to 
allocating proposed development based on flood risk probabilities across the planning authority area. 
PPS25 aims to ensure that flood risk is taken into account at all stages in the planning process. 
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PPS25 advises that LPA’s should prepare LDD’s in their LDFs that set out policies for the allocation of 
sites and the control of development, which avoid flood risk to people and property where possible and 
manage it elsewhere.  The guidance also advises that flood risk should be considered alongside other 
spatial planning issues such as transport, housing, economic growth and natural resources, and that the 
findings of the SFRA should inform the sustainability appraisal of the LDF.  

The Environment Agency is a statutory consultee for planning 
applications in defined flood risk areas, these being: 

 developments in an area within Flood Zones 2 or 3; 
 any development exceeding 1 hectare (Ha); 
 development involving the carrying out of works within 20m 

of a “main river” or the culverting or control of flow of any 
river or stream. (Under the Flood and Water Management 
Act, for works within ordinary watercourses, consent will be 
required from the LLFA.) 

 
The Environment Agency’s role is to provide information and 
advice to LPAs. The Environment Agency will look for evidence that the Sequential Test has been carried 
out and the development is compatible with the flood zone (or that the LPA deem it acceptable under the 
Exception Test given wider development issues), and that, where applicable, an FRA of adequate quality 
has been carried out. The Environment agency will review the flood risk information, including 
consideration of internal flooding, access/egress and effect on flood risk outside the site. However, the 
Environment Agency will not make the final decision on whether the development is acceptable, taking 
into account the risks and proposed mitigation, this being the remit of the LPA. 

Where the Environment Agency raises objection to a site which the LPA is minded to approve, if 
discussion between themselves is unable to resolve the issue, the Consultation Direction 2009 (Circular 
02/09, which incorporates and updates the Floods Direction 2007) requires the LPA to submit the 
application to the Secretary of State. The Secretary of State will decide whether to call it in or leave the 
LPA to make their own decision. This applies to all major developments in Flood Zones 2 and 3, where 
major developments are defined as: 

 residential developments with 10 or more dwellings or an area of 0.5 hectares or more; 
 non-residential developments with 1,000 m2 or more floor space or an area of 1 hectare or more. 
 
The PPS25 Practice Guide 
A Practice Guide Companion was published in February 2007 to provide guidelines and examples for 
planners and flood risk management professionals on implementing the policy set out in PPS25.  The 
study methodology in this SFRA follows the guidance from the updated December 2009 PPS25 Practice 
Guide. 

The Practice Guide outlines a hierarchy of measures by which flood risk can be managed.  The integration 
of the flood risk management hierarchy with the planning system is summarised in figure 2.1 of the PPS25 
Practice Guide. 

Doc No 12  Rev: 1  Date: February 2012  80 
 



Wokingham Borough Strategic Flood Risk Assessment (February 2012) 

The Sequential Test is an important flood risk management tool for spatial planning as this ensures the 
high level measures of avoidance/prevention and substitution are implemented, and by so doing, reduces 
the demands on the lower level measures of control and mitigation. 

Local Planning Policy 
Wokingham Borough adopted Core Strategy (January 2010) 
Core Strategy Policy CP1 (Sustainable Development) provides further flood risk guidance in paragraph 
4.3:   

“…Landowners and developers have the primary responsibility for protecting their land against the risk of flooding. They are 
also responsible for managing the drainage of their land such that they do not adversely affect adjoining properties. It is 
essential that future development is planned carefully, in accordance with PPS25 (and the accompanying Practice Guide), the 
Flood Direction 2007 and the Wokingham Borough Strategic Flood Risk Assessment, steering it away from areas that are 
most at risk from flooding and ensuring that it does not exacerbate existing flooding problems. A planning solution to flood 
risk management should be sought wherever possible. At the planning application stage, the developer/applicant is responsible 
for preparing a detailed site based Flood Risk Assessment or Drainage Impact Assessment depending upon the location and 
scale of development. It is essential that the developer/applicant consider the possible change in flood risk over the lifetime of 
the development because of climate change. Sustainable Urban Drainage Systems can be used to minimise the risk and 
impact of flooding. Developers will be expected to provide and fund effective SuDS maintenance regimes. New development 
should be designed to be resilient to flooding as appropriate.” 

Core Strategy Policy CP10 (Improvements to the Strategic Transport Network) lists improvements to 
motorways, A and B class roads together with the railway lines. Item 18 refers to measures to maintain the 
operation of the network during times of flood. Paragraph 4.55 of the Core Strategy explains that other 
proposals for improvements to the Strategic Transport network may arise including those to ensure that 
the Community Resilience functions of the authority are maintained e.g. access along the Strategic 
Transport Network at times of flooding for the emergency services. 

The Core Strategy sets out a list of indicators which will be monitored to assess the success of the Core 
Strategy. In respect to flood risk, these include: 

 Amount of inappropriate development allowed in floodplain contrary to advice of Environment 
Agency – with the target being for none. 

 Applications for development in flood zones 2,3a and 3b are accompanied by an FRA as 
appropriate and in line with the Council’s SFRA – with the target being to ensure only appropriate 
development is allowed. 

 Number of applications containing information on SuDS and drainage in line with PPS25 and the 
Council’s SFRA – with the target being that new development should not increase the risk of 
flooding. 

 Number of schemes (of 10 or more dwellings) adopting SuDS – with the target being to increase 
the number over time. 

 Number of roads flooding (per annum) – with the target being to reduce the number over time. 
 
This SFRA update will provide further evidence to the LDF process as it continues to develop. 
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The LDF is to comprise development plan documents (DPDs) which are replacing the previous Local 
Plan. The adopted Core Strategy is the Council’s first DPD. It sets out how the Wokingham Borough will 
develop in the period up to 2026, covering housing, rural areas, education, economic development, 
transport, public open space, leisure and community facilities, sustainable development and much more. 
The Core Strategy is available on the Council’s website at 
www.wokingham.gov.uk/planningcontrol/planning/planningpolicies/ldf/new-ldf-core-strategy/  

The Council is now starting work on its next DPD, the MDD DPD. This will translate the high level 
policies of the Core Strategy into more detailed development management policies where required. 
Further land (in addition to the four strategic development locations identified in the Core Strategy) will 
be allocated for housing, employment, retail and community uses to cover the period up to 2026. The 
updated SFRA will form part of the evidence base for this DPD. 
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Appendix B: Data Log 

Data Format Source Contribution to 
SFRA 

Licensing Date Comments 

Previous SFRA (2007) PDF 
Wokingham 
Borough Council 

Previous SFRA to be 
updated   21/09/2010   

Wokingham BC SFRA Update 2010 
CD1 disk 

Wokingham 
Borough Council 

Data and 
background 
information   24/09/2010 

contains pdfs of Core Strategy; draft SDL SPDs; existing 
planning commitments; final SFRA; Greater Reading 
SWMP 
GIS of Environment Agency flood zones, SFRA flood 
zones and main rivers; Environment Agency historic flood 
map; indicative AStSWF; groundwater info; strategic 
development locations 

Wokingham BC SFRA Update 2010 
CD2 disk 

Wokingham 
Borough Council 

Data and 
background 
information   24/09/2010 

SFRA 2007 Update - GIS of address points, defence, 
hazard, lidar, flooding & main river, flood outlines, flow 
paths and low-lying areas,  
Sustainable design and construction pdf 
GIS of vulnerable sites 

Environment Agency National Receptor 
Dataset September 2010  disk 

Wokingham 
Borough Council 

Data and 
background 
information on disk 24/09/2010 GIS layers and explanatory document 

Wokingham Employment Commitments 
2010.pdf 

PDF by 
email 

Wokingham 
Borough Council 

Data and 
background 
information   05/10/2010   

Flooding Occurrence July 2007  
GIS by 
email 

Wokingham 
Borough Council Flood data   06/10/2010 category 1 = houses, 2 = garages 

Description of 2000 event email 
Wokingham 
Borough Council Flood data   06/10/2010   

Description of 2007 event 
doc by 
email 

Wokingham 
Borough Council Flood data   06/10/2010   

Environment Agency Flood Zone GIS 
files 

MapInfo by 
email 

Wokingham 
Borough Council Flood data   13/10/2010   

Jacobs Flood Zone 3a and 3b 
MapInfo by 
email 

Wokingham 
Borough Council Flood data   13/10/2010  

Thames Water Postcode Flooding 
excel by 
email Thames Water Flood data hardcopy 14/10/2010   

Source Protection Zones and Aquifer 
Vulnerability maps 

Shapefiles 
by email 

Environment 
Agency 

Groundwater 
vulnerability with email 25/10/2010   
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Defences from Thames West 
excel by 
email 

Environment 
Agency Defences with email 25/10/2010   

Data from Thames West, WIR 34163 disk 
Environment 
Agency Flood data on disk 27/10/2010 

R Thames from Whitchurch Weir to Hurley Weir 
modelling (Peter Brett, April 1998, ISIS); 
R Thames from Henley Bridge to Hurley Weir modelling 
(Peter Brett, Aug 2002, ISIS);  
Foudry Brook modelling (PBA, Jacobs & Atkins, Sept 
2004, ISIS);  
historic flood event outline GIS;  

Data Share (formerly Geostore) data 
website 
download 

Environment 
Agency 

Flood data, 
watercourses, 
defences, landfill with data 28/10/2010  

SE20587 Part 1 disk 
Environment 
Agency 

Blackwater model 
data on disk 03/11/2010 Modelling data 

SE20587 Part 2 disk 
Environment 
Agency 

Loddon model data 
+ info files on disk 03/11/2010 Modelling data 

GMG-1863-011110-4089 LiDAR asc 
files disk 

Environment 
Agency LiDAR data on disk 18/11/2010   

Defences provided Environment Agency 
Frimley Office disk 

Environment 
Agency Defences   19/11/2010 

GIS and photos of defences and structures 
 

Kennet and Reading CFMP policy units email 
Environment 
Agency Policy with email 19/11/2010   

WIR 34363 Thames Catchment Flood 
Management Plan disk 

Environment 
Agency Policy   24/11/2010 Includes policy units (chapter 6) 

Excel + GIS files of LDF sites - 
confirmed and non confirmed email 

Wokingham 
Borough Council sites for analysis   24/11/2010   

GIS files of Housing commitments email 
Wokingham 
Borough Council     24/11/2010   

Flood Map for Surface Water 
website 
download 

Environment 
Agency Flood data 

with 
download 30/11/2010 Maps of 'shallow' and 'deep' flooding 

DTM + DSM data from GeoSense disk 
Wokingham 
Borough Council SAR data   03/12/2010   

National Receptors Database 
website 
download 

Environment 
Agency 

Data and 
background 
information on disk 06/12/2010 November 2010 release of NRD 

Superficial geology email 
Environment 
Agency Groundwater with email 21/12/2010   

Historical groundwater flooding email 
Environment 
Agency Flood data with email 24/12/2010   
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Areas Susceptible to Groundwater 
Flooding shape files 

Environment 
Agency Flood data with files 06/01/2011  

Defences disk 
Environment 
Agency Defences hardcopy 10/01/2011  

Parishes historical flooding (data is 
confidential) email 

Wokingham 
Council  Flood data   11/01/2011 

Received from: Barkham Parish Council, Loddon Valley 
Residents Association, Shinfield Parish Council, Sonning 
PC, Saint Nicholas Hurst Parish Council, Swallowfield 
Parish Council, Twyford Parish Council, Wokingham 
Town Council, Woodley Town Council 

EA comments on SFRA first draft email 
Environment 
Agency Guidance   08/02/2011   

Copy of email from Reading Council 
Emergency Planning Unit, and report 
from the Flooding and Sustainable 
Planning Task and Finish Group email 

Wokingham 
Borough Council Data/policy   25/02/2011  

Council comments on the draft SFRA email 
Wokingham 
Borough Council Guidance   01/04/2011   

Reporting from the Flooding and 
Sustainable Planning Task and Finish 
Group and Executive response email 

Wokingham 
Borough Council Council policy   01/04/2011 

Contains the Flood & Sustainable Planning Task & Finish 
Group report (latest version) plus the Executive's response  

Environment Agency's new approach 
powerpoint email 

Wokingham 
Borough Council Guidance   01/04/2011   

Hatch Farm Dairies FRA,  documents re 
funding for LLFAs email 

Wokingham 
Borough Council Flood data/guidance   01/04/2011  

Parish boundaries and settlement 
boundaries email 

Wokingham 
Council  Mapping data   13/05/2011   

PFRA (2011) PDF 
Wokingham 
Borough Council Data  21/06/2011  

Council comments on the second draft 
SFRA email 

Wokingham 
Borough Council Guidance  06/07/2011  

Council additional text for SFRA 3rd 
draft email 

Wokingham 
Borough Council Guidance  15/07/2011  

Council additional text and analysis of 
additional LDF sites. Email 

Wokingham 
Borough 
Councik 

Guidance/ Mapping 
data  

July 2011 to 
February 2012  
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Appendix C: Large Tables 

Table 4-4: Incidents from Chronology of British Hydrological Events database 
Year Location Comment 

1774, 
1809, 
1894 

Remenham Approximately 30 cm depth flooding in 1894 at the Two Brewers pub, 
Remenham [right bank of floodplain, downstream of Henley]: “Particularly bad 
floods have been recorded for the years 1774, 1809 and 1894...” 

1894 Wargrave The great floods in Berkshire and Oxfordshire - happily the great flood of 
November 1894 is gradually subsiding, although a large area of land along the 
valley of the Thames from Abingdon to Windsor and Kingston is still flooded. At 
Caversham the water began to subside on Sunday [18 November 1894], and by 
Monday morning the main road from Reading to Caversham was comparatively 
free from water, and was again available for pedestrians. But the flood-water had 
by that time flowed on past Sonning, Wargrave, Henley, Maidenhead, to Windsor 
and Datchet, where the floods were at their worst on Monday and Tuesday [19 & 
20 November], causing a most deplorable state of affairs. At Datchet the greatest 
privations and misery were experienced throughout the district, which was 
flooded to an alarming extent; and in some instances provisions ran short, and it 
was with the greatest difficulty that the occupants of the houses in the inundated 
districts could be supplies with the necessities of life. ... The present floods will 
long be remembered as the most disastrous experienced for some 40 or 50 years. 

1768 Twyford At Oxford the Thames was 1' - 6" [18 in] above any previous high level….At 
Reading the Thames rose by 1' - 6" in less than half-an-hour, then the next day to 
a point higher than that observed for 30 years. The Kennet and Loddon 
overflowed their banks, with Burghfield Bridge and part of Twyford Bridge being 
washed away. 

1869 Twyford 1869 January "Heavy rains in the first week of January produced considerable 
floods at Reading and Caversham. At Sonning and Twyford the floods were 
reported as higher than for many years. A Flood at Staines was 2 feet below 
1852." [Thames] 

1894 Twyford In the Twyford district of the Loddon Valley, and thence downward to the outlet 
of this sluggish river and its branches into the Thames below Shiplake, the floods 
were almost unparalleled for extent and depth, greatly owing to the "backing up" 
of the Thames water. Corn fields which have been dry for the last 30 years or 
more having been this week [10-17 November] submerged. The water went down 
wonderfully on Tuesday [13th November], but very greatly increased in volume 
again on Thursday. 

1894 Shinfield, 
Arborfield 

Loddon Valley - The Loddon, by Shinfield, is higher than has been known for 30 
years, and the floods have covered the road deeply between Parrot Farm and 
Arborfield. 
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1894 Swallowfield Swallowfield District - The River Blackwater in the Swallowfield district has been 
so swollen that the proverbial "oldest inhabitant" says he cannot remember such 
floods as now prevail. Most of the roads have been quite impassable for foot 
passengers during the week [10-17 November], people being compelled to go by 
means of boats to obtain food &c." 

1869 River Loddon 1869 January "The Kennet and Avon Canal has flooded the valley between 
Devizes and Reading; navigation is entirely stopped, and work at several flour 
mills suspended. Between Coley, Mortimer, and Theale, the country presents a 
perfect sea. The canal has almost reached the level of the coal wharves in Bridge 
Street [Reading], and the road leading to the corn stores and dwelling houses in 
rear of the King's Road is quite impassable. The river Loddon has inundated a 
large breadth of land. Fortunately no loss of life has resulted from the floods." [ha 
039, Kennett, Loddon] 

1875 River Loddon [During nationwide flooding]… “the Loddon and the Kennet are flowing over the 
meadows which border them, and even the Thames itself is in many places over 
its banks” 

1894 River Loddon Rainfall observer at Stratfield Turgiss noted: "...from the 14th to the 17th a sharp 
snap of frost occurred, and a heavy gale on the 24th. Thence to the end of the 
month constant heavy rains and floods. Thunder on 24th. The river Loddon 
flooded on 31st" 

1915 River Loddon Heavy rain in January led to widespread floods with more than six inches of rain 
in West Berkshire. This was not all good news for the water companies, some of 
which were literally swamped. The Fobney Works had to resort to more expensive 
steam pumps while the Kennet and Loddon burst their banks inundating 
hundreds of homes in the Reading district 

1914 Blackwater 
River 

1914 December 9 Rainfall observer at Seale (Poylehill House) noted p[23] "Rain 
2.09 in. The 2 inches fell after 7 p.m., probably in 10 to 12 hours. The roads were 
flooded on low-lying ground and many fields swamped." [Blackwater] 

1928 Blackwater 
River 

1928 January p65: "Granddad’s Greatest Blizzard: 25th December, 1927 to 1st 
January, 1928: ... The Great Blizzard was followed by the Great Thaw. The 
Hampshire rivers could not meet the demand of the rapidly melting snow and 
soon most of the low-lying areas of the county were waterlogged. In the 
Blackwater and Wey valleys it was serious and many homes in the villages of 
Yateley and Eversley, Ash and Mytchett were inundated...." [ha 039, Wey; ha042] 

1894 Foudry Brook The Great Western Railway has suffered not a little from the combined effects of 
the floods and the landslips produced by them. At Sonning Cutting [River 
Thames] a rather serious landslip occurred on Wednesday [14th November] 
morning … At Bedwyn [River Kennet] the line has been rendered impassable 
from water, ... Close to Savernake [River Kennet] a huge mass of earth blocked 
the line ... On Thursday [15th November] morning a similar mass of earth 
descended upon the metals at Mortimer [Foudry Brook, tributary of the Kennet] 
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Appendix D1: Summary flood risk and SuDS analysis for confirmed LDF sites (as at February 2012) 

Acronyms used in the analysis of LDF sites 

Ha Hectare 

FZ3b Flood Zone 3b (Functional  Floodplain) 

FZ3a  Flood Zone 3a (High Probability) 

FZ3aCC Flood Zone 3a plus climate change 

FZ2 Flood Zone 2 

FZ1 Flood Zone 1 

HFM Historic Flood Map 

FMfSW Flood Map for Surface water 

SPR Standard Percentage Runoff 

SPZ Source Protection Zone 

 

Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

1AR102 land at Bridge Farm, Arborfield 2.09 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 

River Sand and 
Gravel over London 

Clay no 
north 25.3, 
south 49.6 

north part in 
SPZ2 

 

1AR103 1-5 Bridge Farm Cottages, Arborfield 0.94 0 0 0 0 100  0 

30 and 200 year 
shallow ~50% of 

site area 

River Sand and 
Gravel over London 

Clay no 49.6 SPZ2 

 

1AR105 
land west of Reading Road, 
Arborfield Garrison 0.8 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area London Clay 
no (but 2007 

close) 49.6 no 

 

1AR109 
land at Ridgefield Farm, Reading 
Road, Arborfield. RG2 9HN 1.21 0 0 0 0 100  0 

200 year shallow 
<25% of site area London Clay no 49.6 no 

 

1AR110 

land on north side of the Reading 
Road (A327), Arborfield.  Opposite 
Waldon Avenue and Crosslanes 
Farm 4.6 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area 

London Clay partly 
overlain by Sand and 

Gravels no 49.6 no 

 

1AR111 

land adjacent to 'Windwhistle', 
Reading Road, Arborfield.  RG2 
9HN 0.53 0 0 0 0 100  0 

200 year shallow 
<25% of site area 

London Clay partly 
overlain by Sand and 

Gravels no 49.6 no 

 

1AR112 
land at junction of Church Lane and 
Reading Road, Arborfield 0.9 0 0 0 0 100  0 

200 year shallow 
~50% of site area 

London Clay mostly 
overlain by Sand and 

Gravels no 49.6 
north part in 

SPZ2 

 

1AR116 
Bearwood Riding Centre, Mole Road, 
Sindlesham 7.3 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area London Clay no 49.6 no 

 

1BR101 

land at Staysure, 58-62 Langley 
Common Road, Barkham (Arborfield 
Garrison) 0.2688 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow ~50% of 

area London Clay foul in 1993 49.6 no 

 

1BR103 

land between Coppid Hill House and 
Evendons Lane, Barkham (site re-
instated 18/8/08) 0.846 0 0 0 0 100  0 None Bagshot Sand no 14.5 no 

 

1BR104 land at 31 and 41 Bearwood Road, 1.006 0 0 0 0 100  0 None Bagshot Sand no 14.5 no  
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

Barkham 

1BR105 
land at Model Farm, Barkham Ride, 
Barkham 5.910 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area London Clay no 14.5 no 

 

1BR106 
land at Barkham Church, Church 
Lane, Barkham 2.58 0 0 0 40 60  0 

30 and 200 year deep 
and shallow <25% 

of site area 
London Clay partly 

overlain by Alluvium no 14.5 no 

The site is in FZ1 and FZ2 which is 
acceptable for both residential and 
commercial, but some of the rest is 
FZ3b where only water compatible uses 
are permitted, or essential infrastructure 
if it passes the Exception Test. Soil 
permeability suggests potential for 
infiltration SuDS. 

1BR107 
land adjacent to Barkham Manor, 
Barkham Road, Barkham 1.099 0 0 0 0 100  0 

200 year shallow 
<25% of site area 

London Clay (west) 
and Bagshot Sand 

(east) no 14.5 no 

 

1BR109 

land to rear of 14 Langley Common 
Road and Suncot, School Road, 
Barkham 0.4 0 0 0 0 100  0 None London Clay no 49.6 no 

 

1BR110 
land on northern edge of Arborfield 
Garrison 66.57 1 0.4 0.6 3 95 

No 2D mapping 
available 0 

30 and 200 year deep 
and shallow <25% 

of site area 

London Clay (west) 
and Bagshot Sand 

(south-east) no 
west 49.6, east 

14.5 no 

Site is mainly FZ1 but has small areas 
within all the higher flood risk zones 
where some types of land uses require 
the Exception Test or are not permitted. 
Given their small areas, it is 
recommended that development be 
avoided in these areas to preserve the 
floodplain and avoid the need for the 
Exception Test. SuDS should be located 
outside the 100yr flood extent since 
surface water and fluvial flooding may 
often occur concurrently. The west of 
the site may be too low permeability for 
infiltration SuDS in which case either 
direct runoff to infiltration devices in the 
east or use attenuation SuDS and 
discharge to river. 

1CH101 
land at Park View (west of Park 
Lane), Charvil 9.562 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area 

Lambeth Group 
(sandstone) (west) 

and 
Seaford/Newhaven 
Chalk (east), partly 

overlain by Sand and 
Gravel. no 14.5 SPZ3 

 

1EA101 
land at junction of Meldreth Way and 
Lower Earley Way, Lower Earley 1.1 0 0 0 0 100  0 None 

London Clay 
overlain by Sand and 

Gravel. 

Lambeth Group 
(sandstone) 
(west) and 

Seaford/Newha
ven Chalk 

(east), partly 
overlain by 
Sand and 
Gravel. 49.6 no 

 

1EA102 land at Chatteris Way, Lower Earley 1.4 0 0 0 0 100  0 
200 year shallow 
>50% of site area 

London Clay 
overlain by Sand and 

Gravel no 49.6 no 

 

1EA103/ 
3EA108 

WDLP area DD, Chalfont Way, 
Lower Earley 1.22 0 0 0 0 100  0 

30 year shallow and 
200 year deep and London Clay no 49.6 no 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

shallow along border

1EA105/ 
3EA109 

land at Thames Valley Business Park 
(Broken Brow), Earley 0.8 0 0 20 20 80 

No 2D mapping 
available 2 None 

Seaford/Newhaven 
Chalk partly overlain 

by Gravel no 14.5 no 

Partly FZ2 which requires the Exception 
Test for highly vulnerable land uses, but 
for most developments this should not 
be too restrictive. However, part of the 
site will become FZ3a under climate 
change so appropriate building design 
and access should be ensured. Where a 
mix of land uses is proposed a sequential 
approach should be followed on site, 
locating the most vulnerable outside 
FZ3aCC. Soil permeability suggests good 
potential for infiltration SuDS. 

1FI103 
land rear of "Angels Rest", 
Wellingtonia Avenue, Finchampstead 4.272 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area Windlesham Sand no 14.5 no 

 

1FI104 
land rear of 247-285 Finchampstead 
Road, Finchampstead North 2.806 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow <25% of 

area Bagshot Sand no 25.3 no 

 

1FI107 
orchard adjacent to Walters Ridge, 
Dell Road, Finchampstead 0.0755 0 0 0 0 100  0 None Camberley Sand no 14.5 no 

 

1FI108 
land at Sandhurst Road, 
Finchampstead 3.029 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area 

Bagshot and 
Windlesham Sand 
partly overlain by 
Sand and Gravel no 

north-west 
25.3, south-east 

14.5 no 

 

1FI109 land at Roman Ride, Finchampstead 0.296 0 0 0 0 100  0 None Windlesham Sand no 14.5 no  

1FI111 
Fishers Copse, Wellingtonia Avenue, 
Finchampstead 14.13 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 

Bagshot, 
Windlesham and 
Camberley Sand 
partly overlain by 
Sand and Gravel no 

north 14.5, 
south 25.3 no 

 

1FI113 
Greenacres Farm, Nine Mile Ride, 
Finchampstead 9 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area Bagshot Sand no 14.5 no 

 

1FI114 
land at 166 and 162c Nine Mile Ride, 
Finchampstead North 1.4 0 0 0 0 100  0 

30 and 200 year deep 
and shallow 25-50% 

of site area Bagshot Sand 
no (but 2007 

close) 14.5 no 

 

1FI115 
land at 6 Johnson Drive, 
Finchampstead North 1.844 0 0 0 0 100  0 

200 year shallow 
<25% Bagshot Sand no 25.3 no 

 

1FI116 
land east of Finchampstead Road, 
Finchampstead North 4.823 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow 25-50% of 

area Bagshot Sand 
no (but 2007 

close) 25.3 no 

 

1FI117 
land west of Finchampstead Road, 
Finchampstead North 5.34 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area Bagshot Sand no 25.3 no 

 

1FI118B 
land at Manor Farm (south of Lower 
Sandhurst Rd), Finchampstead 4.151 0 0 0 0.2 100  0.2 

30 and 200 year deep 
and shallow ~25% 

of site area 

Bagshot Sand partly 
overlain by Sand and 

Gravel 
no (but 2007 

close) 
north 14.5, 
south 25.3 no 

Small part in FZ2 which requires the 
Exception Test for highly vulnerable 
land uses, but for most developments 
this should not be too restrictive. 
Historical flooding suggests there may be 
surface water problems so recommend 
redevelopment seek to improve site 
drainage beyond current situation, 
preferably using SuDS. Soil permeability 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

suggests good potential for infiltration 
SuDS. 

1FI118C 
land at Manor Farm (north of Lower 
Sandhurst Rd), Finchampstead 39.84 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 

Bagshot, 
Windlesham and 
Camberley Sand 
partly overlain by 
Sand and Gravel no 14.5 no 

 

1FI119 
land adjacent to Bramble Tye, New 
Mill Road, Finchampstead 0.34 0 0 0 0 100  0 

200 year deep and 
shallow ~25% of 

site area 

London Clay 
overlain by Sand and 

Gravel no 
west 49.6, east 

14.5 no 

 

1FI121 
land at 31 and 33 Barkham Ride, 
Finchampstead North 5.4 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area 

Bagshot Sand (east 
and south-west) and 
London Clay (north-

west) no 
west 14.5, east 

25.3 no 

 

1FI123 
Tintagel Farm, Lower Sandhurst 
Road, Finchampstead North 0.2 0 0 0 0 100  0 

200 year shallow 
<25% of site area Bagshot Sand no 25.3 no 

 

1FI126 
land north of Warren Lane, 
Finchampstead North 0.46 0 0 0 0 100  0 None Bagshot Sand no 14.5 no 

 

1FI127 

land rear of Heatherbrow and 
Squirrels Leap, The Ridges, 
Finchampstead 2.6 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area Camberley Sand no 14.5 no 

 

1FI128 

land between Felix and Monterey, 
Roman Ride, off Lower Wokingham 
Road, Crowthorne 0.7 0 0 0 0 100  0 None Windlesham Sand no 14.5 no 

 

1FI130 
land at Church Farm, Finchampstead 
Road, Finchampstead North 10.69 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow ~25% of 

area 

Bagshot, 
Windlesham and 
Camberley Sand no 14.5 no 

 

1FI132 
Paddock Farm, 9 Mile Ride, 
Finchampstead - see 1FI120 0.4 0 0 0 0 100  0 None Bagshot Sand no 14.5 no 

 

1SA103 
land east of Davis Street, Davis 
Street, Hurst 2.7 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 
London Clay 

overlain by Gravel no 

north-west 
25.3, south-east 

49.6 
Small area in 

SPZ3 

 

1SA109 land off Broad Common Lane, Hurst 2.3 39 4 4 22 35 

The 100CC flooding 
affects the east of the 
site, covering 43% of 
the site area. Most of 
this has a ‘danger for 

some’ rating but 
about 10%, in the 

north-east corner, is 
‘danger for most’. 

The site experiences 
flood depths of up to 

0.5m. Velocities 
reach up to about 

0.2m/s.   53 

30 and 200 year deep 
and shallow ~50% 

of site area London Clay no 49.6 no 

Quite a large proportion of the site is in 
FZ3b where only water compatible uses 
are permitted, or essential infrastructure 
if it passes the Exception Test. The 
‘danger for most’ area occurs within the 
FZ3b area so will be avoided by 
residential and commercial buildings. 
About a third of the site is designated 
FZ1, but over half of it has flooded 
historically; the Council may wish to 
treat this area as at least FZ3a as a 
precaution given the frequent historical 
flooding in the Borough. Developing this 
site for residential or even commercial 
use is likely to require measures such as 
compensation flood storage or defences 
– storage is recommended over defences 
to avoid maintenance issues and risk of 
failure. Site may be too low permeability 
for infiltration SuDS in which case 
attenuation SuDS should be used which 
discharge to watercourse. 

1SA110 land adjacent to Nicholas Cottages, 0.2 0 7 73 93 0 The 100CC flooding 100 None Lambeth Sand no 25.3 SPZ3 Most of the site is FZ2 which requires 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

Poplar Lane, Ward's Cross affects 73% of the 
site area, in the east 
and north. It has a 
‘danger for some’ 

rating. 
Depths of flooding 
are below 0.25m. 

Velocities reach up to 
about 0.02m/s. 

overlain by Gravel the Exception Test for highly vulnerable 
land uses. The rest of the site is FZ3a 
where they are not permitted and where 
more vulnerable land uses require the 
Exception Test. FZ3a will increase to 
three-quarters of the site under the 
effects of climate change so appropriate 
building design and access should be 
ensured. Where a mix of land uses is 
proposed a sequential approach should 
be followed on site, locating the most 
vulnerable outside FZ3aCC. The 
sequential approach should also be 
followed with respect to flood hazard, 
allocating the less hazardous to the most 
vulnerable. Soil permeability suggests 
good potential for infiltration SuDS, 
although there may be 
restrictions/higher pollution control on 
infiltration in SPZ3. 

1SA111 
Dolphin Barn, Hinton Road, Hurst 
RG10 0BP 0.5 0 0 0 0 100  0 None Lambeth Sand no 49.6 SPZ3 

 

1SA112 
land adjacent to Stow Bridge off 
Hinton Road, Ward's Cross 6.7 31 37 40 18 14 

The 100CC flooding 
affects the north, east 
and south of the site, 
covering 71% of the 

site area. Most of this 
has a ‘danger for 

some’ rating but there 
are a few areas along 
the border which are 
‘danger for most’. 

Depths across most of 
the site are below 

0.5m but up to 0.8m 
can occur in the 

higher hazard areas. 
Velocities of up to 

just over 0.1m/s occur 71 

30 and 200 year 
shallow <25% of 

site area 

Lambeth Sand 
overlain by Sand and 

Gravel no 
east border 

49.6, rest 25.3 SPZ3 

About a third of the site is in FZ3b 
where only water compatible uses are 
permitted, or essential infrastructure if it 
passes the Exception Test. The ‘danger 
for most’ hazard lies within FZ3b so will 
be avoided by residential and commercial 
buildings. FZ3a, which requires the 
Exception Test for more vulnerable land 
uses, occupies another third of the site 
and will increase to about three-quarters 
of the site under the effects of climate 
change – about this much of the site has 
actually flooded historically. Very little of 
the site is FZ1. Developing this site for 
residential or even commercial use is 
likely to require measures such as 
compensation flood storage or defences 
– storage is recommended over defences 
to avoid maintenance issues and risk of 
failure. East border may be too low 
permeability for infiltration SuDS and 
there may be restrictions/higher 
pollution control on infiltration in SPZ3.

1SA113 
land off A321 at Whistley Green and 
Ward's Cross, Hurst 2.4 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 
Lambeth Sand 

overlain by Gravel no (but close) 25.3 SPZ3 

 

1SA114 
land at Whistley Green off A321 and 
Hogmoor Lane, Hurst 3.9 0 0.3 0.3 3 96 

The 100CC flooding 
affects only a small 

area (0.3%) of the site 
in the north-east 

corner. This has a 
‘danger for some’ 

rating. 
This arises from 28 

30 and 200 year 
shallow <25% of 

site area 
Lambeth Sand 

overlain by Gravel no 25.3 SPZ3 

Most of the site is FZ1 but a small 
proportion is at higher flood risk where 
some land uses require the Exception 
Test or are not permitted. Whilst the 
flood zones suggest most of the site is 
developable without restrictions, in 
reality, about a quarter of the site has 
flooded historically - the Council may 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

depths of about 
0.06m and velocities 

of about 0.02m/s. 

wish to treat this area as at least FZ3a as 
a precaution given the frequent historical 
flooding in the Borough. Soil 
permeability suggests potential for 
infiltration SuDS, although there may be 
restrictions/higher pollution control on 
infiltration in SPZ3. 

1SH101 
land to the west of Diana Close, 
Spencers Wood 0.86 0 0 0 0 100  0 None London Clay no 49.6 no 

 

1SH102 
land to the south of Diana Close, 
Spencers Wood 1.5 0 0 0 0 100  0 None London Clay no 49.6 no 

 

1SH106A/
1SH106B 

land at Stanbury House, Basingstoke 
Road, Spencers Wood 15.28 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 

London Clay 
overlain by Sand and 

Gravel no 49.6 SPZ3 

 

1SH107 
Meakins Builders Merchants, 
Lambs Lane, Spencers Wood 0.89 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area London Clay no 49.6 no 

 

1SH108 land south of Spencers Wood 36.4 0 0 0 0 100  0 

30 and 200 year deep 
and shallow ~25% 

of site area 

London Clay partly 
overlain by Sand and 

Gravel no 
west 49.6, east 

25.3 no 

 

1SH115 
land west of Basingstoke Road, 
Spencers Wood 13.62 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 

London Clay partly 
overlain by Sand and 

Gravel 
no (but several 

close) 49.6 
north-west in 

SPZ3 

 

1SH121 
land north of Cutbush Lane 
(opposite Shinfield Grange) 19.31 0 0 0 0 100  0 

30 year shallow and 
200 year deep ~0.1% 

of site area London Clay no 49.6 no 

 

1SH129 
Thurley Farm, Lambwood Hill, 
Grazeley 1.94 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area London Clay no 49.6 SPZ3 

 

1SH134/ 
3SH170 Ryeish Green School 30.70 0 0 0 0 100  0 

and 200 year shallow 
and deep <25% of 

site area London Clay no 49.6 SPZ2 

 

1SH139 
Green Park (part A - east area, part B 
- west area) 31 21 0 79 79 0 

No 2D mapping 
available 95 

30 year shallow and 
200 year deep and 
shallow ~25% of 

site area 

Lambeth Sand (west) 
and London Clay 
(east) overlain by 
Sand and Gravel no 25.3 

west SPZ2, 
east SPZ1 

None of the site is FZ1. Most is FZ2, 
although this will increase to FZ3a under 
the effects of climate change. About a 
fifth of the site is FZ3b. Historically, 
almost the entire site has flooded. 
Developing this site for residential use is 
likely to be difficult, particularly given 
the large historically flooded area. 
Measures such as compensation flood 
storage or defences would probably be 
required in order to pass the Exception 
Test – storage is recommended over 
defences to avoid maintenance issues 
and risk of failure. Commercial is 
acceptable in most of the site but 
measures such as raised floors are 
advisable to accommodate climate 
change. Soil permeability suggests 
potential for infiltration SuDS, although 
there may be restrictions/higher 
pollution control on infiltration in SPZ2 
and this is especially likely in SPZ1. Also, 
according to the Council site comments, 
the site is in a ‘landfill consultation zone’ 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

– this may pose a restraint to infiltration 
if there is a risk of mobilising 
contaminants. 

1SH143/ 
3SH172 land off Mereoak Lane, Three Mile Cross 10.96 0 0 0 0 100  0 

30 year deep: 0%, 30 
year shallow and 200 

year deep ~0.1%, 
200 year shallow ~ 
9% of total area. London Clay no 25.3 3 

 

1SH144 
land at Body's Farm House, 
Basingstoke Road, Spencers Wood 0.4 0 0 0 0 100  0 

30 and 200 year deep 
and shallow ~50% 

of site area London Clay no (but close) 49.6 no 

 

1SH145 
land west of Basingstoke Road, south 
of Grazeley Road, Three Mile Cross 4.3 0 0 0 0 100  0 None London Clay no 49.6 SPZ3 

 

1SH147 
land adjacent to Oak Tree Cottage, 
Diana Close, Spencers Wood 0.04 0 0 0 0 100  0 None London Clay no 49.6 no 

 

1SO101 land at Sonning Farm, Sonning 1.3 0 0 0 0 100  0 None 

Lambeth Sand 
overlain by Sand and 

Gravel no 14.5 no 

 

1SW102 Land at Part Lane, Swallowfield 5.5 0 95 99 0 5 
No 2D mapping 

available 12 

30 and 200 year deep 
and shallow >75% 

of site area 

London Clay 
overlain by Sand and 

Gravel no 25.3 no 

Almost all of the site is FZ3a, where 
more vulnerable development such as 
housing would be required to pass the 
Exception Test, which may require 
measures such as flood compensation 
storage or defences in order to make the 
site safe – storage is recommended over 
defences to avoid maintenance issues 
and risk of failure. The site is acceptable 
for commercial development. Soil 
permeability suggests good potential for 
infiltration SuDS. 

1SW103 
Land between Girdlers & Kimberley, 
The Street, Swallowfield 0.38 0.03 30 52 70 0 

No 2D mapping 
available 100 None 

London Clay 
overlain by Sand and 

Gravel no 25.3 no 

Most of the site is FZ2 where both 
commercial and residential development 
is acceptable. The rest is predominantly 
FZ3a, with more vulnerable 
development such as housing being 
required to pass the Exception Test. It is 
therefore recommended that for mixed 
sites, the layout be arranged so as to 
locate the housing in the FZ2 area and 
the commercial in FZ3a. Under the 
effects of climate change part of the FZ2 
area will become FZ3a so it is 
recommended that this be treated as 
sequentially less preferable than the area 
which remains outside FZ3aCC. 
However, the entire site has flooded in 
the past so the Council may actually wish 
to treat it all as being at least FZ3a as a 
precaution given the frequent historical 
flooding in the Borough. It is 
recommended that development be 
avoided in the small FZ3b area. Soil 
permeability suggests potential for 
infiltration SuDS. 

1SW104 Land at Part Lane, Riseley 3.09 0 0 0 0 100  0 
200 year shallow 
<25% of site area London Clay 

no (but 2007 
close) 25.3 no 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

1SW105 Land at Glasspool Farm, Riseley 2.1 0 0 0 0 100  4 

30 year shallow and 
200 year deep and 
shallow <25% of 

site area 

London Clay 
overlain by Sand and 

Gravel 
no (but 2007 

close) 25.3 no 

 

1SW107 Land at Sun Lane, Riseley 1.1 0 0 0 0 100  2 None London Clay no 25.3 no  

1SW108 
Wyvols Court Farm (west of Trowes 
Lane), Swallowfield 4.2 0 0 0 0 100  0.3 

30 and 200 year 
shallow <25% of 

site area 

London Clay partly 
overlain by Sand and 

Gravel no 25.3 no 

 

1SW109 
Wyvols Court Farm (land east of 
Basingstoke Rd), Swallowfield 3.9 0 0 0 2 98  2 

200 year shallow 
<25% of site area London Clay  no 25.3 no 

Most of the site is FZ1 with just a small 
proportion in FZ2. Highly vulnerable 
land uses are required to pass the 
Exception Test in FZ2 but given the 
small area it is recommended that the site 
layout be arranged so as to avoid 
building on it. Soil permeability suggests 
potential for infiltration SuDS. 

1SW110 
Wyvols Court Farm (The Street), 
Swallowfield 0.53 0.3 47 65 53 0 

No 2D mapping 
available 100 None 

London Clay 
overlain by Sand and 

Gravel no 25.3 no 

About half of the site is FZ2 where both 
commercial and residential development 
is acceptable. The other half is 
predominantly FZ3a, with more 
vulnerable development such as housing 
being required to pass the Exception 
Test. It is therefore recommended that 
for mixed sites, the layout be arranged so 
as to locate the housing in the FZ2 area 
and the commercial in FZ3a. However, 
the entire site has flooded in the past so 
the Council may actually wish to treat it 
as at least FZ3a as a precaution given the 
frequent historical flooding in the 
Borough. It is recommended that 
development be avoided in the small 
FZ3b area. Soil permeability suggests 
potential for infiltration SuDS. 

1SW111 
Wyvols Court Farm (east of Trowes 
Lane), Swallowfield 4.3 0 13 19 7 81 

No 2D mapping 
available 7 

30 and 200 year 
shallow ~25% of 

site area 

London Clay 
overlain by Sand and 

Gravel no 25.3 no 

Site is mainly FZ1 but has some areas 
within FZ2 and 3a where more 
vulnerable development such as housing 
is required to pass the Exception Test or 
is not permitted, respectively. However, 
careful design of site layout should 
enable development of mixed land uses. 
If the entire site is required for 
residential then it will need to pass the 
Exception Test which is likely to require 
measures such as compensation flood 
storage or defences – storage is 
recommended over defences to avoid 
maintenance issues and risk of failure. 
Soil permeability suggests potential for 
infiltration SuDS. 

1SW112 Land at Trowes Lane, Swallowfield 1.4 0 0 0 0 100  0.3 None 

London Clay partly 
overlain by Sand and 

Gravel no 25.3 no 

 

1SW114 
land south of Back Lane, Spencers 
Wood 8.18 0 0 0 0 100  0 None 

London Clay partly 
overlain by Sand and 

Gravel no 49.6 no 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

1SW115 land south of Taylors Lane, Riseley 2 0 0 0 0 100  0 None 

Bagshot Sand (west) 
and London Clay 

(east) no 25.3 no 

 

1TW103 land west of Hurst Road, Twyford 0.92 0 2 2 85 13 

The 100CC flooding 
affects only a s part of 

the site (2%) in the 
north-west corner. 

This has a ‘danger for 
some’ rating. 

This arises from 
depths of about 

0.08m and velocities 
of about 0.007m/s. 87 

30 and 200 year 
shallow <25% of 

site area Lambeth Sand no 14.5 SPZ3 

Most of the site is FZ1 and FZ2 which is 
acceptable for both residential and 
commercial. A small proportion is FZ3a 
where residential has to pass the 
Exception Test, but given the small area 
it is probably possible to simply avoid 
locating it in this area. However, 
historically, all of the site apart from the 
FZ1 area has flooded. Therefore Council 
may wish to treat the historically flooded 
area as FZ3a, requiring the Exception 
Test for more vulnerable land uses such 
as housing to ensure the development is 
safe – using measures such as 
compensation flood storage or defences 
– storage is recommended over defences 
to avoid maintenance issues and risk of 
failure. Soil permeability suggests 
potential for infiltration SuDS, although 
there may be restrictions/higher 
pollution control on infiltration in SPZ3.

1WD108 Land off Mohawk Way, Woodley 0.7 0 0 0 0 100  0 None 

London Clay 
overlain by Sand and 

Gravel no 25.3 no 

 

1WD109 
land and buildings at Headley Road 
East, Woodley 10.4 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow <25% of 

site area 

London Clay (west 
and south) and 
Lambeth Sand 

(north-east) overlain 
by Sand and Gravel no 14.5 no 

 

1WD110 
Allied Bakeries, Viscount Way, 
Woodley 2 0 0 0 0 100  0 

200 year shallow 
<25% of site area 

London Clay 
overlain by Sand and 

Gravel no 14.5 no 

 

1WI102 Land off Poplar Lane, Winnersh 1.83 

Planning application F/2007/0629 approved 03/07/08 – see Flood Risk Assessment that accompanies application. 
Development under construction,   

 
 London Clay no 49.6 no 

Planning application F/2007/0629 
approved 03/07/08 – see Flood Risk 
Assessment that accompanies 
application. Development under 
construction,   

1WI103 
Land off Old Forest Road, 
Emmbrook, Wokingham 20.8 11 3 6 30 55 

The 100CC flooding 
affects 17% of the 
site area, located in 

the north-east part of 
the site. The outer 

edges of the flooded 
area has a ‘danger for 
some’ rating and the 
centre part is ‘danger 

for most’. 
The site experiences 
depths of up to 0.6m 

and velocities of up to 
0.8m/s 45 

30 and 200 year deep 
and shallow <25% 

of site area 

London Clay partly 
overlain by Sand and 

Gravel no 49.6 
west SPZ2, 
east SPZ1 

About half the site is FZ1 and most of 
the rest FZ2 which is acceptable for both 
residential and commercial. The FZ3a 
area may be used for commercial 
development but it is recommended that 
the FZ3b area be avoided – this will also 
avoid using the ‘danger for most’ hazard 
area. If the FZ3a is required for 
residential development then passing the 
Exception Test will require measures 
such as compensation flood storage or 
defences – storage is recommended over 
defences to avoid maintenance issues 
and risk of failure. A much larger 
proportion of the site will become FZ3a 
under climate change so appropriate 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

building design and access should be 
ensured. Where a mix of land uses is 
proposed a sequential approach should 
be followed on site, locating the most 
vulnerable outside FZ3aCC and then 
preferring the lower hazard areas within 
FZ3aCC. Site may be too low 
permeability for infiltration SuDS and 
there may be restrictions/higher 
pollution control on infiltration in SPZ2 
and this is especially likely in SPZ1. 

1WI104 
Bentley Lane Piggeries, Poplar Lane, 
Winnersh 7.2 48 8 12 13 30 

The 100CC flooding 
affects 60% of the 

site, extending from 
the south-west border. 

Most of this has a 
‘danger for most’ 

rating. About 10%, in 
the north-west of the 
site, has a ‘danger for 

all’ rating. The 
remainder, at the 

edges of the flooded 
area, is ‘danger for 

some’. 
Most of the site 

experiences flood 
depths under 1m but 
in the north-west of 
the site depths of up 
to 1.8m occur. The 

highest velocities, up 
to 0.8m/s also occur 

here. 62 

30 and 200 year deep 
and shallow ~50% 

of site area 

London Clay partly 
overlain by Sand and 

Gravel no 49.6 

west none, 
centre SPZ3, 
east, SPZ2 

Nearly half of this site is in FZ3b where 
only water compatible uses are 
permitted, or essential infrastructure if it 
passes the Exception Test, and about 
two-thirds of the site has flooded 
historically. Therefore it is not possible 
to use much of the site for residential or 
most commercial buildings giving this 
site a low desirability for development. If 
the remaining area of the site is 
developed then, if mixed land uses are 
allocated a sequential approach to layout 
should be followed, locating the most 
vulnerable in FZ1, then FZ2, then the 
FZ2 area which becomes FZ3aCC, then 
FZ3a. Both the ‘danger for all’ and 
‘danger for most’ hazard areas lie within 
FZ3b so will be avoided by residential 
and commercial buildings. Ideally 
residential should also be avoided in 
FZ3a since it will need to pass the 
Exception Test which will require 
measures such as compensation flood 
storage or defences – storage is 
recommended over defences to avoid 
maintenance issues and risk of failure. If 
defences are used they should be placed 
beyond FZ3b to avoid having to 
compensate for this as well. Soil 
permeability suggests potential for 
infiltration SuDS. 

1WI105 Winnersh Triangle 32.74 0 0 0 70 30  19 

30 and 200 year deep 
and shallow 25-50% 

of site area 

London Clay partly 
overlain by Sand and 

Gravel no 25.3 no 

The site contains FZ1 and FZ2 which 
are both acceptable for residential and 
commercial land use. Soil permeability 
suggests potential for infiltration SuDS. 

1WI106 land at Watmore Lane, Winnersh 20.35 0.3 1 1 13 86 

The 100CC flooding 
affects a small part 
(1.3%) of the site 

along the north-east 
border. The flood 
hazard rating is 

‘danger for some’. 
The depths 

experienced are about 
0.3m and the 14 

200 year shallow 
<25% of site area 

London Clay partly 
overlain by Sand and 

Gravel no 49.6 

east SPZ2, 
small area 
SPZ3, rest 

none 

The site is mainly FZ1 and FZ2 which 
are both acceptable for residential and 
commercial land use. The FZ3a area may 
be used for commercial. The FZ3b area 
is very small so it is recommended that 
development be avoided in this area, and 
ideally residential be avoided in FZ3a 
which is also quite small to avoid the 
need for the Exception Test. Site may be 
too low permeability for infiltration 
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velocities up to about 
0.1m/s. 

SuDS and there may be 
restrictions/higher pollution control on 
infiltration in SPZ2 and SPZ3. 

1WI107 
land at Home Farm, Sadlers Lane, 
Winnersh 16.8 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 

London Clay partly 
overlain by Sand and 

Gravel no 49.6 no 

 

1WI108 
land to south of Harvest Drive, 
Sindlesham 0.89 0 0 0 0 100  0 None London Clay no 49.6 no 

 

1WI110/ 
3WI123 

Winnersh Farm, Watmore Lane, 
Winnersh 21.92 0.3 0.3 0.4 14 85 

The 100CC flooding 
affects only a small 

part (0.7%) of the site 
along the north-east 
border. The flood 
hazard rating is 

‘danger for some’. 
The depths 

experienced are about 
0.3m and the 

velocities up to about 
0.1m/s. 15 

30 and 200 year deep 
and shallow <25% 

of site area 

London Clay partly 
overlain by Sand and 

Gravel no 49.6 

east SPZ2, 
small area 
SPZ3, rest 

none 

The site is mainly FZ1 and FZ2 which 
are both acceptable for residential and 
commercial land use. The FZ3a area may 
be used for commercial. The FZ3b area 
is very small so it is recommended that 
development be avoided in this area, and 
ideally residential be avoided in FZ3a 
which is also quite small to avoid the 
need for the Exception Test. Site may be 
too low permeability for infiltration 
SuDS and there may be 
restrictions/higher pollution control on 
infiltration in SPZ2 and SPZ3. Council 
comments noted site has previously 
suffered fly-tipping so it may require 
remediation works if this has caused 
contamination of the ground. 

1WI111/ 
3WI124 

land adjoining former Sindlesham 
Special School, Mole Road, 
Sindlesham 0.87 0 0 0 0 100  0 

200 year shallow 
<25% of site area 

London Clay 
overlain by Sand and 

Gravel no 25.3 no 

 

1WI112 
Bearwood Primary School, Bearwood 
Road, Sindlesham 1.1 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 

London Clay partly 
overlain by Sand and 

Gravel no 25.3 no 

 

1WI114 
land rear of 40 Arbor Lane, 
Winnersh 2.1 0 0 0 27 73  12 

30 and 200 year deep 
and shallow ~50% 

of site area 

London Clay 
overlain by Sand and 

Gravel no 25.3 no 

The site is entirely FZ1 and FZ2 which 
are both acceptable for residential and 
commercial land use. Soil permeability 
suggests potential for infiltration SuDS. 

1WI115 
Land adjoining Winnersh Triangle 
Car Park, Winnersh 1.2 0 1 1 94 5 

The 100CC flooding 
affects only a small 
part (1%) of the site 
in the south-west of 
the site. The flood 

hazard rating is 
‘danger for some’, 

only just qualifying as 
depths and velocities 

are negligible. 
 88 

30 and 200 year 
shallow <25% of 

site area 

London Clay 
overlain by Sand and 

Gravel no 25.3 no 

Most of the site is FZ2 which requires 
the Exception Test for highly vulnerable 
land uses. Soil permeability suggests 
potential for infiltration SuDS. 

1WI116 
land rear of 40 Arbor Lane, 
Winnersh 1.9 0 0 0 29 71  13 

30 and 200 year deep 
and shallow ~50% 

of site area 

London Clay 
overlain by Sand and 

Gravel no 25.3 no 

The site is entirely FZ1 and FZ2 which 
are both acceptable for residential and 
commercial land use. Soil permeability 
suggests potential for infiltration SuDS. 

1WK101 
Land in Barkham Road adjacent to 
Folly Court, Wokingham 3.5 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area 

Bagshot Sand 
(north-west) and 

London Clay (south-
east) no 25.3 no 

 

1WK102 Land at Blagrove Lane, Wokingham 0.97 0 0 0 0 100  0 
30 and 200 year deep 
and shallow ~50% London Clay no 25.3 no 
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of site area 

1WK104 
171 Evendons Lane including Rosery 
Cottage 1.45 0 0 0 0 100  0 

200 year shallow 
along border Bagshot Sand no 25.3 no 

 

1WK106 
Woodcray Manor, Finchampstead 
Road, Wokingham 24.3 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area 

Bagshot Sand partly 
overlain by Sand and 

Gravel 
no (but 2007 

close) 25.3 no 

 

1WK108 
Land at Wellington Road cricket 
club, Wokingham 24.45 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area Bagshot Sand no 25.3 no 

 

1WK111 Land at Blagrove Lane, Wokingham 7.6 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area 

London Clay (north) 
and Bagshot Sand 

(south) no 25.3 no 

 

1WK114 
Land south of Barkham Road, 
Wokingham 2 0 0 0 0 100  0 

200 year shallow 
<25% of site area Bagshot Sand no 

west 14.5, east 
25.3 no 

 

1WK116 
Land north-west of Barkham Road, 
Wokingham 7 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area 

London Clay (north-
east) and Bagshot 
Sand (south-west) no 

west 49.6, east 
25.3 no 

 

1WK118 
Land at rear of 251 Barkham Road, 
Wokingham 0.1 0 0 0 0 100  0 None Bagshot Sand no 49.6 no 

 

1WK122 
land to rear of 348 to 328 Barkham 
Road 2.7 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area Bagshot Sand no 14.5 no 

 

1WK124/ 
1WK156 

Woodcray Manor Golf Site, 
Finchampstead Road, Wokingham 63.2 0 0 0 0 100  0 

30 and 200 year deep 
and shallow ~25% 

of site area 

Bagshot Sand partly 
overlain by Sand and 

Gravel no 25.3 no 

 

1WK125 
Greenfields Farm, Edneys Hill, 
Barkham 2.2 0 0 0 1 99  0 

30 and 200 year deep 
and shallow ~25% 

of site area 

Bagshot Sand 
(north) and London 

Clay (south) no 25.3 no 

The site is entirely FZ1 and FZ2 which 
are both acceptable for residential and 
commercial land use. Soil permeability 
suggests potential for infiltration SuDS. 
(Although Council site comments note 
the presence of 5 large carp ponds which 
may suggest slower infiltration, but they 
could be lined or sufficiently large that 
they don’t dry up between rainfall 
events.) 

1WK130 46 Sandhurst Road, Wokingham 0.5 0 0 0 0 100  0 None Bagshot Sand no 25.3 no  

1WK132 
land adjacent to 145 Nashgrove 
Lane, Finchampstead 1.7 0 0 0 8 92  0 

30 and 200 year 
shallow <25% of 

site area London Clay no 25.3 no 

The site is entirely FZ1 and FZ2 which 
are both acceptable for residential and 
commercial land use. Soil permeability 
suggests potential for infiltration SuDS. 

1WK133 
Land at corner of Molly Millar’s Lane 
and Ashville Way, Wokingham 2.04 

Planning application F/2007/244 approved 24/11/09 – see Flood Risk Assessment that accompanies application. 
Development under construction,   

 
 London Clay no 25.3 no 

Planning application F/2007/244 
approved 24/11/09 – see Flood Risk 
Assessment that accompanies 
application. Development under 
construction,   

1WK136/ 
3WK170/ 
3WK185 

Bowling Club, Wellington Road, 
Wokingham 0.9 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow <25% of 

site area 

London Clay (west) 
and Bagshot Sand 

(east) no 25.3 no 

 

1WK137/ 
3WK171/ 
3WK181 

Wokingham Station area, 
Wokingham 2.5 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area 

London Clay and 
Bagshot Sand partly 
overlain by Sand and 

Gravel no 49.6 no 

 

1WK138/ 
3WK172 

Easthampstead Road car park (part), 
Wokingham 0.55 0 0 0 0 100  0 None 

London Clay (east) 
and Bagshot Sand no 49.6 no 
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(west) partly overlain 
by Sand and Gravel

1WK143/ 
3WK179 

Wellington House, Elms Fields,  
Elms Road, Wokingham 4.6 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow <25% of 

site area 

Bagshot Sand partly 
overlain by Sand and 

Gravel no 
north 49.6, 
south 25.3 no 

 

1WK151 
Land north of The Shires, off Sandy 
Lane, Barkham Hill 0.9 0 0 0 0 100  0 

200 year shallow 
<25% of site area 

Bagshot Sand partly 
overlain by Sand and 

Gravel no 14.5 no 

 

1WK155 
land at rear of 370-382 Barkham 
Road 0.4 0 0 0 0 100  0 

200 year shallow 
<25% of site area Bagshot Sand no 14.5 no 

 

1WK157 
land at Tricorne Stables, Sandy Lane, 
Barkham 1.3 0 0 0 0 100  0 None 

Bagshot Sand partly 
overlain by Sand and 

Gravel no 14.5 no 

 

1WK159 
land east of Blagrove Lane, 
Wokingham 7.6 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area 

London Clay (north) 
and Bagshot Sand 

(south) no 25.3 no 

 

1WR101 
land south of Braybrooke Road, 
Wargrave 3.5 0 0 7 7 93 

No 2D mapping 
available 0 

30 and 200 year deep 
and shallow <25% 

of site area 

Seaford/Newhaven 
Chalk partly overlain 

by Gravel no 25.3 no 

The site is entirely FZ1 and FZ2 which 
are both acceptable for residential and 
commercial land use. Soil permeability 
suggests potential for infiltration SuDS. 

1WW101 
Heathlands, Nine Mile Ride, 
Wokingham 4.5 0 0 0 0 100  0 

200 year shallow 
<25% of site area Bagshot Sand no 49.6 SPZ1 

 

1WW103 
Pine Copse and Pine Ridge Farm, 
Nine Mile Ride, Wokingham 6.9 3 0 20 20 76 

No 2D mapping 
available 0 

30 and 200 year deep 
and shallow <25% 

of site area 

Bagshot Sand partly 
overlain by Sand and 

Gravel no 14.5 no 

The site is mainly FZ1 and FZ2 which 
are both acceptable for residential and 
commercial land use. The FZ3a area may 
be used for commercial. The FZ3b area 
is fairly small so it is recommended that 
development be avoided in this area, and 
ideally residential be avoided in FZ3a 
which is also quite small to avoid the 
need for the Exception Test. Much more
of the site will become FZ3a under 
climate change so appropriate building 
design and access should be ensured. 
Where a mix of land uses is proposed a 
sequential approach should be followed 
on site, locating the most vulnerable 
outside FZ3aCC. Soil permeability 
suggests potential for infiltration SuDS. 
Also, according to the Council site 
comments, the site is in a ‘landfill 
consultation zone’ – this may pose a 
restraint to infiltration if there is a risk of 
mobilising contaminants. 

1WW104 

Land at the junction of Old 
Wokingham Road and Hatch Ride, 
Wokingham 10.94 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area Windlesham Sand no 49.6 no 

 

1WW105 
Mileswood Farm Industrial, Old 
Wokingham Road, Wokingham 1.8 26 0.4 1.4 0.01 74 

No 2D mapping 
available 0 

30 and 200 year deep 
and shallow >75% 

of site area 

Bagshot Sand 
overlain by Sand and 

Gravel no 14.5 no 

The site is mainly FZ1 where there are 
no land use restrictions, but most of the 
rest is FZ3b where only water 
compatible uses are permitted, or 
essential infrastructure if it passes the 
Exception Test. It is recommended that 
the site boundary be moved back to 
avoid loss of floodplain and since 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

residential and commercial are not 
permitted in FZ3b. Soil permeability 
suggests potential for infiltration SuDS. 
Council comments note land is despoiled 
from fly tipping and vehicle storage so 
may require remediation to avoid 
contamination of groundwater from 
infiltration. 

1WW108 
land at Ravenswood Village, Nine 
Mile Ride, Pinewood 48.6 3 0 20 20 76 

No 2D mapping 
available 0 

30 and 200 year deep 
and shallow 25-50% 

of site area 

Bagshot and 
Windlesham Sand 
partly overlain by 
Sand and Gravel no 14.5 no 

The vast majority of the site is FZ1 
where there are no land use restrictions. 
The higher flood risk are all located in 
one corner of the site so, particularly as 
they are mainly FZ3b, it is recommended 
that the site boundary be moved back to 
exclude this area, which has the benefit 
of maintaining the river corridor. Soil 
permeability suggests potential for 
infiltration SuDS. 

2AR117 
Victoria Paddock, Reading Road, 
Arborfield 0.45 0 0 0 0 100  0 

30 and 200 year 
shallow ~50% of 

site area London Clay no 49.6 no 

 

2AR120 
land west of Cross Lanes Farm, 
Reading Road, Arborfield 1.43 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow ~50% of 

site area 

London Clay 
overlain by Sand and 

Gravel no 49.6 no 

 

2BR112 
land at 42 and 44 Langley Common 
Road 0.9 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow <25% of 

site area London Clay no 49.6 no 

 

2BR114 64 Langley Common Road, Barkham 5.7 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area London Clay 
highway 

drainage 1993 49.6 no 

 

2CH103 3 and 4 Norris Green, Woodley 0.3 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 

London Clay 
overlain by Sand and 

Gravel no 14.5 SPZ3 

 

2CH104 Land west of Park Lane, Charvil 10.7 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area 

Lambeth Group 
(sandstone) (west) 

and 
Seaford/Newhaven 
Chalk (east), partly 

overlain by Sand and 
Gravel. no 14.5 

west part in 
SPZ3 

 

2FI133 
land adjacent to 294 Nine Mile Ride, 
Wokingham 0.5 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow <25% of 

site area Windlesham Sand no 14.5 no 

 

2FI134 
Santolina, 9 Nine Mile Ride, 
Finchampstead.  RG40 4QB 0.18 0 0 0 0 100  0 None Bagshot Sand no 14.5 no 

 

2FI136 
Land east of Tintagel Farm Close, 
Finchampstead North 2.05 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow ~25% of 

site area Bagshot Sand no 25.3 no 

 

2FI137 
Belscot, Reading Road, 
Finchampstead 0.36 0 0 0 0 100  0 None Bagshot Sand no 14.5 no 

 

2FI138 
Birchenwood, Hollybush Ride, 
Finchampstead 0.42 0 0 0 0 100  0 None Windlesham Sand no 14.5 no 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

2FI140 
land at Wick Hill Lane (off Nine Mile 
Ride), Finchampstead North 3.98 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 
Camberley and 

Windlesham Sand no 
north 25.3, 
south 14.5 no 

 

2SA116 
land to north of 'Sandford,' Lodge 
Road, Hurst 0.99 0 0 0 0 100  0 

30 and 200 year 
shallow ~75% of 

site area 
Lambeth Sand 

overlain by Gravel no 25.3 SPZ3 

 

2SH150 

CEMEX Shinfield, Burley Lodge 
Farm, Hyde End Road, Spencers 
Wood 62.71 45 20 62 15 20 

The 100CC flooding 
affects 64% of the 
site. Most of this has 
a ‘danger for most’ 
rating.  The 
remainder, at the 
edges of the flooded 
area, is ‘danger for 
some’. Most of the 
site experiences flood 
depths under 1m. The 
highest velocities, up 
to 0.8m/s nearly also 
occur here. 

 60 

200 year deep ~4% 
of site area. 30 year 

shallow <1% of total 
site area. 

London Clay 
overlain by Sand and 

Gravel no 25.3 no 

Nearly half of this site is in FZ3b where 
only water compatible uses are 
permitted, or essential infrastructure if it 
passes the Exception Test, and about 
two-thirds of the site has flooded 
historically. Therefore it is not possible 
to use much of the site for residential or 
most commercial buildings giving this 
site a low desirability for development. If 
the remaining area of the site is 
developed then, if mixed land uses are 
allocated a sequential approach to layout 
should be followed, locating the most 
vulnerable in FZ1, then FZ2, then the 
FZ2 area which becomes FZ3aCC, then 
FZ3a. Both the ‘danger for all’ and 
‘danger for most’ hazard areas lie within 
FZ3b so will be avoided by residential 
and commercial buildings. Ideally 
residential should also be avoided in 
FZ3a since it will need to pass the 
Exception Test which will require 
measures such as compensation flood 
storage or defences – storage is 
recommended over defences to avoid 
maintenance issues and risk of failure. If 
defences are used they should be placed 
beyond FZ3b to avoid having to 
compensate for this as well. Soil 
permeability suggests potential for 
infiltration SuDS. 

2SH151 
Keepers Cottage, Shinfield Road, 
Reading RG2 9AX 0.5 0 0 0 0 100  0 None 

London Clay 
overlain by Sand and 

Gravel no 49.6 no 

 

2SH153 
land south of Hyde End Road, 
Spencers Wood 4.47 0 0 0 0 100  0 

30 year shallow, 30 
year deep and 200 

year deep ~0.1% of 
total site area London Clay no 25.3 no 

 

2SH155 

Land at Highlands (south of 
Stanbury House), Basingstoke Rd, 
Spencers Wood 19.5 0 0 0 0 100  0 

200 year shallow 
<25% of site area 

London Clay partly 
overlain by Sand and 

Gravel no 49.6 SPZ3 

 

2SW117 land at Trowes Lane, Swallowfield 1.4 0 0 0 0 100  0.3 None 

London Clay partly 
overlain by Sand and 

Gravel no 25.3 no 

 

2WI122 
Land at Hatch Farm Diaries, 
Winnersh 20.43 

 
 
Planning application O/2006/8687 approved 16/11/11 – see Flood Risk Assessment that accompanies application. . 
Development note started.    
 

 London Clay no 25.3 no 

Planning application O/2006/8687 
approved 16/11/11 – see Flood Risk 
Assessment that accompanies 
application. Development note started.
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

% Area in 
HFM 

K160 
Folly Court, Barkham Road, 
Wokingham 7 0 0 0 0 100  0 

30 and 200 year deep 
and shallow beside 

border 

London Clay and 
Bagshot Sand 

(north-west) partly 
overlain by Sand and 

Gravel no 25.3 no 

 

2WK162 

land at Westende, Easthampstead 
Road car park and Queen Victoria 
House, Wokingham 0.8 0 0 0 0 100  0 None 

Bagshot Sand partly 
overlain by Sand and 

Gravel no 49.6 no 

 

3WD116/ 
2WD111 

Sandford Farm, Mohawk Way, 
Woodley 20.11 

Planning application O/2008/1282 approved at appeal on 3/11/09 – see Flood Risk Assessment that accompanies 
application. Development note started. Planning application F/2011/1629 currently pending.  

 
 
 Lambeth Sand no 25.3 no 

Planning application O/2008/1282 
approved at appeal on 3/11/09 – see 
Flood Risk Assessment that 
accompanies application. Development 
note started. Planning application 
F/2011/1629 currently pending.  

54 Headley Road, Woodley 0.16 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site London Clay no 14.5 SPZ3 

 

2WD112 

10 Dark Lane, Wargrave 0.57 0 0 0 0 100  0 None 

Seaford and 
Newhaven Chalk 

formation no 49.6 SPZ2 

 

2WR108 
Heathlands, Nine Mile Ride, 
Wokingham 4.4 0 0 0 0 100  0 

200 year shallow 
<25% of site area Bagshot Sand no 14.5 no 

 
2WW111 

24 and 26 The Avenue, Crowthorne 0.38 0 0 0 0 100  0 None Camberley Sand no 25.3 no  2WW112 
land south of Robinhood Copse (off 
Reading Rd), Arborfield Garrison 1.91 0 0 0 0 100  0 

200 year shallow 
<25% of site area London Clay no 49.6 no 

 
3AR122 

Robinhood Copse (off Reading Rd), 
Arborfield Garrison 1.16 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area London Clay 3AR123 no 49.6 no 

 

3AR124 
Land adjacent to Highfield Park, 
Reading Rd, Arborfield Garrison 1.12 0 0 0 0 100  0 

30 year shallow ~4% 
of site area. 200 year 
shallow <1% of site 

area. London Clay no 49.6 no 

 

3BR119 
land at School Road, Langley 
Common Rd, Arborfield 4.73 0 0 0 0 100  0 

30 and 200 year deep 
and shallow 25-50% 

of site area 

London Clay partly 
overlain by Sand and 

Gravel no 49.6 no 

 

3BR120 
Woodlands Farm, Woods Lane, 
Arborfield 1.37 0 0 0 0 100  0 

30 year shallow ~6% 
of site area. 200 year 

deep ~2% of site 
area. London Clay no 49.6 no 

 

3CH105 land off Waingels Road, Woodley 2.43 0 0 0 0 100  0 None 

Lambeth Sand 
overlain by Sand and 

Gravel no 14.5 most SPZ3

 

3CH106 
Land adjacent to 34 Chiltern Drive, 
Charvil 0.05 0 0 0 100 0  0 None 

Seaford and 
Newhaven Chalk no 14.5  

All of site is within Flood Zone 2 which 
requires the Exception Test for highly 
vulnerable land uses. .Soil permeability 
suggests potential for infiltration SuDS. 

3EA110 

University of Reading (Sibly Hall), 
Redhatch Drive, Earley 

4.44 0 0 0 0 100  0 

200 year deep ~1%. 
30 year shallow and 

deep, 200 year 
shallow <1% of site 

area London Clay no 49.6 no 

 

3FI144 
Padstock Farm, Nine Mile Ride, 
Finchampstead North 5.25 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area Bagshot Sand no 14.5 no 

 

3FI145 land at 129 Nash Grove Lane, 2 0 0 0 0 100  0 30 and 200 year Bagshot Sand no 25.3 no  

Doc No 12  Rev: 1  Date: February 2012  104 
 



Wokingham Borough Strategic Flood Risk Assessment (February 2012) 

Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
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FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

Finchampstead North shallow <25% of 
site area 

(south) and London 
Clay (north) 

3FI146 
Monterey and Porth Hellick, Roman 
Ride, Crowthorne 5.43 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area Windlesham Sand no 14.5 no 

 

3FI147 
Land west of 12-14 Priors Wood 
(west of Heath Ride), Crowthorne 0.38 0 0 0 0 100  0 

30 year shallow 
~70% of site area. 
30 year deep, 200 
year shallow and 

deep <25% of site 
area Windlesham Sand no 14.5 no 

 

3FI148 
Heartwood Lodge, Sandhurst Rd, 
Wokingham, 5.97 0 0 0 0 100  0 

30 and 200 year 
shallow at border 

Bagshot Sand partly 
overlain by Sand and 

Gravel no 14.5 no 

 

3FI149 Silverstock Manor, Sandhurst Rd, 
Finchampstead North 

2.39 0 0 0 0 100  0 

30 year shallow ~9% 
of total site area. 30 
year deep, 200 year 
deep and shallow 
<1% of total site 

area Bagshot Sand no 25.3 no 

 

3FI150 Land at Sandhurst Road, 
Finchampstead North 4.4 0 0 0 0 100  0 

200 year shallow 
2.7% Bagshot Sand no 25.3 no 

 

3FI151 91 & 97 Kiln Ride, Finchampstead 
North 0.25 0 0 0 0 100  0 

30 year shallow ~4% 
of site area. Bagshot Sand no 25.3 no 

 

3FI152 Land adjacent to 8 Billing Avenue, 
Finchampstead North 

0.03 0 0 0 0 100  0 

30 year shallow 
~67%, 200 year deep 

~19% of site area. Bagshot Sand no 14.5 no 

 

3FI153 Land rear of 27/29 Firs Close, 
Finchampstead North 

0.08 0 0 0 0 100  0 

30 year shallow 
~16%, 200 year deep 

~5%, 200 year 
shallow ~1% of site 

area Bagshot Sand no 14.5 no 

 

3RU103 Land at 46 London Road, Ruscombe 

0.63 0 0 0 0 100  0 

30 year shallow 
~3%, 200 year deep 

~2% of site area. Seaford Chalk no 49.6 3 

 

3RU104 Garages adjacent to 9 Middlefields, 
Ruscombe 

0.49 0 0 0 0 100  0 None Lambeth Sand no 49.6 2 

 

3SA117 
Land at Ashridge Manor, Forest 
Road 7.77 0 0 0 0 100  0 

200 year shallow 
<25% of site area 

London Clay partly 
overlain by Sand and 

Gravel no 49.6 

northern 
border in 

SPZ3 

 

3SA118 
Allotments (part) of Martineau Lane, 
Hurst 0.2 0 0 0 0 100  0 None  

Lambeth Sand 
overlain by Gravel no 49.6 SPZ3 

 

3SH163 
land to the rear of The Briars, 
Basingstoke Road, Spencers Wood 0.26 0 0 0 0 100  0 None London Clay no 49.6 SPZ2 

 

3SH165 
land west of Kybes Lane (extension 
to Green Park), Reading 4.93 55 0 37 37 8 

No 2D mapping 
available 77 

30 and 200 year 
shallow ~25% of 

site area 
Lambeth Sand 

overlain by Gravel no 25.3 SPZ2 

Over half the site is FZ3b and most of 
the rest FZ2 which will become FZ3a 
under climate change. Both residential 
and commercial are acceptable in FZ1 
and FZ2 but neither are in FZ3b. If 
building is carried out in the FZ3aCC 
area then appropriate building design 
and access should be ensured. Where a 
mix of land uses is proposed a sequential 
approach should be followed on site, 
locating the most vulnerable outside 
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FZ3a 

% Area in 
FZ3aCC 
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Geology Historic 
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SPR (%) SPZ Summary for sites with flood risk 
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FZ3aCC. Soil permeability suggests 
potential for infiltration SuDS. Also, 
according to the Council site comments, 
the site is in a ‘landfill consultation zone’ 
– this may pose a restraint to infiltration 
if there is a risk of mobilising 
contaminants. 

3SH167/ 
3SH175 

Berkshire Brewery (off Basingstoke 
Rd), Reading 5.57 0.4 0 81 81 19 

No 2D mapping 
available 4 

30 and 200 year 
shallow <25% of 

site area 

London Clay 
overlain by Sand and 

Gravel no 25.3 SPZ1 

Most of the site is FZ1 and FZ2 which is 
acceptable for both residential and 
commercial. However, under the effects 
of climate change much of it will become 
FZ3a so building design and access will 
need to take account of this, such as by 
raised floor levels etc. Soil permeability 
suggests potential for infiltration SuDS. 

3SH168 
land east of Great Lea, Three Mile 
Cross 7.04 0 0 20 20 80 

No 2D mapping 
available 0 

30 year shallow and 
200 year deep and 
shallow 25-50% of 

site area 

London Clay partly 
overlain by Sand and 

Gravel no 25.3 
south SPZ2, 
north SPZ3

The site currently contains only FZ1 and 
FZ2 which is acceptable for both 
residential and commercial. However, 
under the effects of climate change some 
of it will become FZ3a so building 
design and access will need to take 
account of this, such as by raised floor 
levels etc. Soil permeability suggests 
potential for infiltration SuDS however 
there may be restrictions/higher 
pollution control on infiltration in SPZ2 
and SPZ3. 

3SH169 
Land west of Kybes Lane and south 
of Kirton Farm Rd, Reading 4.15 59 0 41 41 0 

No 2D mapping 
available 91 

30 and 200 year 
shallow <25% of 

site area 
Lambeth Sand 

overlain by Gravel no 25.3 SPZ1 

Flood risk at this site is very high with 
nearly two-thirds being FZ3b. The rest 
of the site is currently FZ2 but will 
become FZ3a under the effects of 
climate change and most of the site has 
flooded historically so the Council may 
wish to treat this area already FZ3b and 
FZ3a as a precaution given the frequent 
historical flooding in the Borough. 
Buildings should be suitably designed, 
e.g. raised floor levels, to take climate 
change into account. As FZ3b is in the 
middle of the site, reprofiling of the land 
(ensuring the flood volume is 
maintained) may be necessary to make 
building work feasible. Soil permeability 
suggests potential for infiltration SuDS, 
but the site is in an SPZ1 area where 
restrictions/higher pollution control is 
likely, or possibly it may not even be 
permitted due to the proximity to a 
public water source. Also, according to 
the Council site comments, the site is in 
a ‘landfill consultation zone’ – this may 
pose a restraint to infiltration if there is a 
risk of mobilising contaminants. 

3SH173 
Lambs Lane Primary School, Lambs 
Lane, Spencers Wood 1.14 0 0 0 0 100  0 None London Clay no 49.6 no 

 

3SH174 The Manor (Former Core 4.7 0 0 0 0 100  0 30 year shallow London Clay no 49.6 no  
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FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 
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Geology Historic 
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Employment Area) Shinfield ~0.2%, 200 year 
shallow <0.1% of 

site area 

3SH176 
Stanbury Pk, Wellington Ct, Spencers 
Wood 0.79 0 0 0 0 100  0 None London Clay No 49.6 SPZ3 

 

3SH178 

Great Lea Farm, Grazeley, Three 
Mile  Cross 

3.18 0 0 0 0 100  0 

30 year shallow 
~10%. 200 year 

shallow and deep 
<0.1% of site area London Clay no 25.3 no 

 

3SH179 
land adjacent to 5 Nores Road, 
Shinfield North 0.1 0 0 0 0 100  0 None London Clay no 49.6 no 

 

3SH180 

Spencers Wood library, Basingstoke Rd, 
Spencers Wood 

0.1 0 0 0 0 100  0 

30 year shallow 
~5%, 200 year 

shallow ~0.2% of 
site area. London Clay no 49.6 3 

 

3SW118 
Winkworth Machinery, Willow Tree 
Works, Swallowfield 2.57 0 28 41 0.1 72 

No 2D mapping 
available 1 

30 and 200 year deep 
and shallow ~25% 

of site area 

London Clay partly 
overlain by Sand and 

Gravel no 25.3 no 

Most of this site is in FZ1 with a small 
area of FZ2. The remaining area is FZ3a 
where commercial is permitted and 
residential required to pass the 
Exception Test. It is recommended that 
site layout be designed so that residential 
is in the FZ1 area in order to avoid 
measures such as compensation flood 
storage or defences. FZ3a will increase 
considerably under the effects of climate 
change so it is important to ensure 
appropriate building design and access in 
this area. Soil permeability suggests 
potential for infiltration SuDS. 

3SW119 

land adjacent to Wyvols Court Farm 
business units, Basingstoke Rd, 
Swallowfield 0.4 0 0 0 0 100  0 None London Clay no 25.3 no 

 

3SW120 
Land adjoining Fairlands, Church 
Road, Farley Hill 0.56 0 0 0 0 100  0 None 

Bagshot Sand partly 
overlain by Sand and 

Gravel no 49.6 no 

 

3TW104 
land between 68 and 69 Orchard Estate, 
Twyford 0.08 0 0 0 0 100  0 None Lambeth Sand no 14.5 3 

 

3WD113 
land at Courtyard Offices, Sandford 
Farm, Woodley 1.24 3 1 1 76 20 

The 100CC flooding 
affects only a small 
part (4%) of the site 
in the north-east of 
the site. The flood 

hazard rating is 
‘danger for some’. 

The depths of 
flooding are about 

0.4m whereas 
velocities are 

negligible. 80 

30 and 200 year deep 
and shallow ~25% 

of site area 

London Clay (west) 
and Lambeth Sand 

(east) partly overlain 
by Sand and Gravel no 25.3 no 

The site is mainly FZ1 and FZ2 which 
are both acceptable for residential and 
commercial land use. The small FZ3a 
and FZ3b area occupies just a small 
corner of the site so it is recommended 
that development be avoided in this area 
which has the benefit of maintaining the 
river corridor. However, all of the site 
except FZ1 has flooded historically so 
the Council wish to treat this area as at 
least FZ3a as a precaution given the 
frequent historical flooding in the 
Borough. Soil permeability suggests 
potential for infiltration SuDS. Also, 
according to the Council site comments, 
the site is in a ‘landfill buffer’ – this may 
pose a restraint to infiltration if there is a 
risk of mobilising contaminants. 

3WD115 University of Reading (Bulmershe 17.75 0 0 0 0 100  0 200 year shallow Lambeth Sand  14.5 0  
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

Campus), Woodlands Ave, Earley ~6%, 30 year 
shallow and deep 
<1% of site area 

 
 

no 
3WD117 Fosters, Fosters Lane, Woodley 

0.53 0 0 0 0 100  0 
30 year shallow 

0.03% London Clay 
 

no 14.5 0 
 

3WD118 Garages and land rear of 109-123 
Drovers Way, Woodley 0.1 0 0 0 0 100  0 None London Clay 

 
no 14.5 0 

 

3WD119 Land at 1-11 The Close & 133-135A 
Loddon Bridge Rd, Woodley 

0.653 0 0 0 0 100  0 

30 year shallow  and, 
200 year shallow ~ 
35% of site area.  London Clay 

 
 

no 14.5 0 

 

3WD120 Land adjoining 40 Drovers Way, 
Woodley 

0.06 0 0 0 0 100  0 None London Clay 

 
 

no 14.5 0 

 

3WI125 Land at Grovelands Avenue 
workshops, Grovelands Ave, 
Winnersh 0.2 0 0 0 0 100  0 None London Clay 

 
 

no 49.6 0 

 

3WI126 Former GMU Depot, Watmore 
Lane, Winnersh  1.08 0 0 0 0 100  0 None London Clay 

 
no 49.6 0 

 

3WI127 Winnersh Plant Hire, Reading Rd, 
Winnersh 

1.46 0 11 41 89 0 

The 100CC flooding 
affects approximately 
44% of the site. Most 
of this has a ‘danger 
for most’ rating.  The 
remainder, at the 
edges of the flooded 
area, is ‘danger for 
some’. The south and 
north of the site 
experiences flood 
depths mainly under 
0.5 m. Velocities of 
up to just over 0.1m/s 
occur. 9.5 

30 year shallow and 
deep, 200 year 

shallow and deep 
<1% of site London Clay 

 
 
 

no 

25.3 no 

Most of the site is FZ1 and FZ2 which is 
acceptable for both residential and 
commercial. However, under the effects 
of climate change nearly half will become 
FZ3a so building design and access will 
need to take account of this, such as by 
raised floor levels etc. Soil permeability 
suggests potential for infiltration SuDS. 

3WI128 Rear gardens of 2-7 Mole Rd, 
Sindlesham 

0.29 0 0 0 0 100  0 

30 year shallow 
~12%, 200 year deep 

<1% of site 

London Clay 
overlain by Sand and 

Gravel no 25.3  

 

3WK167 
Bottle Copse, Barkham Road, 
Wokingham 3.46 0 0 0 0 100  0 

30 and 200 year deep 
and shallow <25% 

of site area 

Bagshot Sand 
(north-west) and 

London Clay (south-
east) no 25.3 no 

 

3WK168 
land at The Bowers (off Sandhurst 
Rd), Wokingham 0.21 0 0 0 0 100  0 None Bagshot Sand no 25.3 no 

 

3WK169 
land to rear of 330 Finchampstead 
Road, Wokingham 0.12 0 0 0 0 100  0 None Bagshot Sand no 25.3 no 

 

3WK173 Emmbrook Secondary School, 
Emmbrook Road, Wokingham 

5.83 63 2.1 67 0.9 34 
No 2D mapping 

available  53 

30 year shallow and 
deep ~ 4% of site. 

200 year deep ~ 4% 
and 200 year shallow 

~ 20%.  London Clay no 49.6 2 

Nearly two thirds of this site is in FZ3b 
where only water compatible uses are 
permitted, or essential infrastructure if it 
passes the Exception Test, and just over 
a half of the site has flooded historically. 
If the remaining area of the site is 
developed then a sequential approach to 
layout should be followed, locating the 
most vulnerable in FZ1, then FZ2, then 
the FZ2 area which becomes FZ3aCC, 
then FZ3a. Both the ‘danger for all’ and 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

‘danger for most’ hazard areas lie within 
FZ3b so will be avoided by residential 
and commercial buildings. Ideally 
residential should also be avoided in 
FZ3a since it will need to pass the 
Exception Test which will require 
measures such as compensation flood 
storage or defences – storage is 
recommended over defences to avoid 
maintenance issues and risk of failure. If 
defences are used they should be placed 
beyond FZ3b to avoid having to 
compensate for this as well.  Site may be 
too low permeability for infiltration 
SuDS in which case attenuation SuDS 
should be used which discharge to 
watercourse. 
 

3WK174 Westmead Day Centre, Rances Lane, 
Wokingham 

0.5 0 0 0 0 

 
 

100  0 

30 year shallow 
~15%, 200 year 

shallow <1% of site London Clay no 49.6 0 

 

3WK175 land off Smith Walk, Fernlea Drive, 
Woosehill, Wokingham 0.67 0 0 0 0 

100 
 0 None London Clay no 49.6 0 

 

3WK176 land off Norton Road, Wokingham 

0.15 0 0 0 0 

 
 
 

100  0 

30 year shallow 
~5%, 200 year 

shallow <1% of site 
area London Clay no 25.3 no 

 

3WK177 Three Oaks Stud, Evendons Lane, 
Barkham 

1.92 0 0 0 0 

 
 
 

100  0 

30 year shallow 
~2%, 200 year 

shallow <1% of site 
area Bagshot Sand no 14.5 no 

 

3WK178 Gleniffer Farm, Sandy Lane, 
Barkham 

3.77 0 0 0 0 

 
 

100  0 

30 and 200 year 
shallow <1% of site 

area Bagshot Sand no 49.6 no 

 

3WK180 Wokingham TC masterplan (site 2) – 
Peach Place, Peach St, Wokingham 

1.66 0 0 0 0 

100 

 0 

30 and 200 year 
shallow <1% of site 

area Bagshot Sand no 49.6 no 

 

3WK182 Wokingham TC masterplan (site 4) – 
Council Offices, Shute End, 
Wokingham 1.71 0 0 0 0 

 
 

100  0 

30 shallow ~1%, 200 
year shallow <2% of 

site area Bagshot Sand no 49.6 no 

 

3WK183 Wokingham TC masterplan (site 5) – 
Cockpit Patk car park, Cockpit Path, 
Elms Rd, Wokingham 0.36 0 0 0 0 

 
 

100  0 

30 shallow 32%, 200 
year shallow 18% of 

site area Bagshot Sand no 25.3 no 

 

3WK184 Wokingham TC masterplan (site 6) – 
WBC Denmark St car park, Denmark 
St, Wokingham 

0.37 0 0 0 0 

 
 
 

100  0 

30 shallow ~4%, 200 
year shallow and 

deep <0.1% of site 
area Bagshot Sand no 25.3 no 

 

3WK189/ 
3WK190 

Mulberry Business Park & surrounds, 
Fishponds Rd, Wokingham 

3.9 0 0 0 4.2 

 
 
 

96 

 4.1 

30 shallow ~21%, 30 
year deep, 200 year 
shallow and deep 
<1% of site area Bagshot Sand no 25.3 no 

Most of the site is FZ1 with just a small 
proportion in FZ2. Highly vulnerable 
land uses are required to pass the 
Exception Test in FZ2 but given the 
small area it is recommended that the site 
layout be arranged so as to avoid 
building on it. Soil permeability suggests 
potential for infiltration SuDS. 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% indicates 
approximate area of 
site covered by the 

most extensive 
scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

3WK191 The Chestnuts, Chestnut Ave, 
Wokingham 1.14 0 0 0 0 

 
100  0 None Bagshot Sand no 49.6 no 

 

3WK192 Garage court adjacent to 48 Norreys 
Ave, Wokingham 0.08 0 0 0 0 

 
100  0 None London Clay no 49.6 no 

 

3WK193 Garages at end of Elizabeth Rd, 
Wokingham 

0.07 0 0 0 0 

 
 

100  0 

30 shallow ~24%, 
200 year shallow 
0.2% of site area London Clay no 49.6 no 

 

3WK194 land adjacent to 86 Emmbrook Rd, 
Wokingham 0.08 0 0 0 0 

100 
 0 None London Clay no 49.6 2 

 

3WK195 Hawkins Way garage site, 
Wokingham 0.07 0 0 0 0 

100 
 0 

30 year and 200 year 
shallow <1% of site London Clay no 49.6 no 

 

3WK196 Garages adjacent to 13 Barrett 
Crescent, Wokingham 

0.03 0 0 0 0 

 
 

100  0 

30 shallow ~4%, 200 
year shallow <1% of 

site area London Clay no 49.6 no 

 

3WK197 Garage court of Crutchley Rd, 
Wokingham 

0.11 0 0 0 99 1  99 

30 year shallow 
~23%, 30 year deep 

~10%, 200 year 
shallow <1%, 200 

year deep 42% London Clay no 49.6 no 

Almost all of site is within Flood Zone 2 
which requires the Exception Test for 
highly vulnerable land uses. Site may be 
too low permeability for infiltration 
SuDS 

3WK198 land off Eustace Crescent, 
Wokingham 

1.2 0 0 0 0 

 
 

100  0 

30 year shallow and 
200 year deep ~1% 

of site London Clay no 49.6 no 

 

3WR109 Mabey House, Bath Road, Twyford 2.15 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 
Seaford and 

Newhaven Chalk no 49.6 
west SPZ2, 
east SPZ3 
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Appendix D2: Summary flood risk and SuDS analysis for unconfirmed LDF sites (as at February 2012) 

Acronyms used in the analysis of unconfirmed LDF sites 

Ha Hectare 

FZ3b Flood Zone 3b (Functional  Floodplain) 

FZ3a  Flood Zone 3a (High Probability) 

FZ3aCC Flood Zone 3a plus climate change 

FZ2 Flood Zone 2 

FZ1 Flood Zone 1 

HFM Historic Flood Map 

FMfSW Flood Map for Surface water 

SPR Standard Percentage Runoff 

SPZ Source Protection Zone 

 

Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

% Area in 
HFM 

FMfSW (% 
indicates 

approximate area 
of site covered by 
the most extensive 

scenario) 

Geology Historic 
Incidents 

SPR (%) SPZ Summary for sites with flood risk 
constraint 

1AR101 
land at Targetts Farm, Eversley 
Road, Arborfield 7.924 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 
<25% of site area London Clay 

no (but 2007 
close) 49.6 no 

 

1AR106 
land at Ducknest Farm, Reading 
Road, Arborfield (Eversley) 28.27 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 
<25% of site area

Bagshot Sand (west) 
and London Clay 

(east) partly overlain 
by Sand and Gravel 

no (but 2007 
close) 49.6 no 

 

1AR107 Highfield Park, Arborfield  5.71 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 
<25% of site area London Clay no 49.6 no 

 

1AR108 

land at Cross Lanes Farm, Reading 
Road, Arborfield - no instructions 
1/4/08 3.428 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 
~25% of site area

London Clay partly 
overlain by Sand and 

Gravel no 49.6 no 

 

1AR113 Hatteralls, Church Lane, Arborfield 0.2 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 
London Clay overlain 
by Sand and Gravel no 49.6 

north-west in 
SPZ2 

 

1AR114 land north-east of Highfields Park 5.8 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area London Clay no 49.6 no 

 

1BR102 
land at School Road, Langley 
Common, Arborfield 4.75 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 
~25% of site area

London Clay partly 
overlain by Sand and 

Gravel no 49.6 no 

 

1BR111 
land at 5 Coombe Lane, Barkham, 
Wokingham 0.2 0 0 0 0 100  0 None 

Bagshot Sand partly 
overlain by Sand and 

Gravel no 14.5 no 

 

1CH102 land at Park Lane, Charvil 14.8 0 0 6 12 88 

The 100CC flooding 
affects 6% of the site, 
at the north-east end. 3 

30 and 200 year 
deep and shallow 
<25% of site area

Lambeth Group (west) 
and 

Seaford/Newhaven no 14.5 SPZ3 

The site is mainly FZ1 and FZ2 which 
are both acceptable for residential and 
commercial land use. Under the effects 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

FMfSW (% % Area in Geology Historic SPR (%) SPZ Summary for sites with flood risk 
indicates HFM Incidents constraint 

approximate area 
of site covered by 
the most extensive 

scenario) 
The hazard rating is 
‘danger for some’. 
Depths of flooding 
range up to about 

0.3m and velocities to 
about 0.2m/s 

Chalk (east) partly 
overlain by Sand and 

Gravel 

of climate change a small proportion will 
become FZ3a so it is recommended that 
building design take this into account, 
e.g. floor raising. Soil permeability 
suggests potential for infiltration SuDS 
but there may be restrictions/higher 
pollution control on infiltration in SPZ3.

1FI101 
land at Pentre Stables, Nine Mile 
Ride, Finchampstead 1.307 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 
~25% of site area Bagshot Sand no 14.5 no 

 

1FI102 

land at junction of Warren Lane and 
Finchampstead Road, Finchampstead 
North 2.45 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area Bagshot Sand no 14.5 no 

 

1FI106 
land adjoining Orchard House, 
Warren Lane, Finchampstead North 0.5154 0 0 0 0 100  0 

30 and 200 year 
shallow beside 

border Bagshot Sand no 14.5 no 

 

1FI110 

area bounded by Nine Mile Ride, 
Kiln Ride and Sandhurst Road, 
Finchampstead North 53.29 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 
~25% of site area

Bagshot and 
Windlesham Sand 

partly overlain by Sand 
and Gravel no 

west 25.3, east 
14.5 no 

 

1FI122 

Jovike, Lower Wokingham Road, 
Finchampstead - no instructions 
1/4/08 1.02 0 0 0 0 100  0 None Windlesham Sand no 14.5 no 

 

1FI124 
Land opposite Agates Meadow, Fleet 
Hill, Finchampstead 1.91 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 

Bagshot Sand partly 
overlain by Sand and 

Gravel no 14.5 no 

 

1FI129 

land between Lower Wokingham 
Road and Hollybush Ride, 
Crowthorne 29.7 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 
<25% of site area Windlesham Sand no 14.5 no 

 

1RE101 
land at Whitehill Farm, Remenham 
Church Lane, Remenham 7.7 0 0 0 0 100  0 None 

Lewes/Seaford/Newh
aven Chalk partly 
overlain by Gravel no 

north 25.3, 
south 2 SPZ2 

 

1RE102 

land adjacent to Remenham Old 
School House, Glebe Field, 
Remenham Farm 1.32 1 93 94 1 5 

No 2D mapping 
available 0 

30 and 200 year 
shallow ~25% of 

site area 

Holywell/New Pit 
Chalk overlain by 

Gravel no 25.3 SPZ2 

This site is predominantly FZ3a so it is 
recommended that it be allocated for 
commercial use in order to avoid the 
Exception Test for residential. Soil 
permeability suggests potential for 
infiltration SuDS but there may be 
restrictions/higher pollution control on 
infiltration in SPZ2. 

1RU101 land west of London Road, Twyford 20.92 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 
<25% of site area

Seaford/Newhaven 
Chalk and Lambeth 
Sand (south-west) 

partly overlain by Sand 
and Gravel no 49.6 SPZ2 

 

1RU102 
Castle End Offices, Castle End Road, 
Ruscombe.  RG10 9XQ 0.05 0 0 0 0 100  0 None Lambeth Sand no 49.6 SPZ3 

 

1SA101 
land west of Davis Street, Davis 
Street, Hurst 2.23 0 0 0 0 100  13 

30 and 200 year 
shallow <25% of 

site area 
London Clay overlain 

by Gravel no 25.3 
north-east in 

SPZ3 

Evidence of historic flooding. Soil 
permeability suggests good potential for 
infiltration SuDS, although there may be 
restrictions/higher pollution control on 
infiltration in SPZ3. 
 

1SA102 
land at Lodge Road/Tape Lane, 
Hurst 10.48 0 0 0 0 100  29 

30 year shallow and 
200 year deep and 

Lambeth Sand 
overlain by Gravel 

Possibly fluvial 
in 2007 25.3 SPZ3 

Evidence of historic flooding – possibly 
fluvial in 2007. Soil permeability suggests 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

FMfSW (% % Area in Geology Historic SPR (%) SPZ Summary for sites with flood risk 
indicates HFM Incidents constraint 

approximate area 
of site covered by 
the most extensive 

scenario) 
shallow <25% of 

site area 
good potential for infiltration SuDS, 
although there may be 
restrictions/higher pollution control on 
infiltration in SPZ3. 
 

1SA104A 
land at Valley Nursery, Broadwater 
Lane, Hurst 1.58 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 
Lambeth Sand 

overlain by Gravel no 25.3 SPZ3 

 

1SA104B 
land at Valley Nursery, Broadwater 
Lane 0.24 0 0 0 0 100  0 

30 and 200 year 
shallow ~75% of 

site area 
Lambeth Sand 

overlain by Gravel no 25.3 SPZ3 

 

1SA105 
land at Whistley Court Farm, Lodge 
Road, Hurst 1.407 0 0 0 0 100  0 

200 year shallow 
<25% of site area

Lambeth Sand 
overlain by Gravel 

Possibly fluvial 
in 2007 25.3 SPZ3 

 

1SA106 Lode Road / Tape Lane 10.54 0 0 0 0 100  23 

30 year shallow and 
200 year deep and 
shallow <25% of 

site area Lambeth Sand no 25.3 SPZ3 

 

1SA107 ode Road / Tape Lane 10.54 0 0 0 0 100  23 

30 year shallow and 
200 year deep and 
shallow <25% of 

site area Lambeth Sand no 25.3 SPZ3 

 

1SA108 
land at Hurst Village Hall, Orchard 
Road, Hurst 0.07 0 0 0 0 100  0 

200 year shallow 
beside border 

London Clay overlain 
by Gravel no 25.3 SPZ3 

 

1SA115 
land at Amen Corner, north east of 
A329M 117.2 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 
<25% of site area

London Clay (north) 
and Bagshot (south) 

partly overlain by Sand 
and Gravel no 49.6 

north part in 
SPZ3 

 

1SH128 M's Diner A33 Swallowfield by-pass 0.49 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 
<25% of site area London Clay no 49.6 SPZ3 

 

1SH146 
land east of Diana Cl & south of Kiln 
Ride, Spencers Wood 10.4 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow <25% of 

site area 

London Clay partly 
overlain by Sand and 

Gravel no 49.6 most in SPZ3

 

1SO102 
Holme Park Sports Ground, Sonning 
Lane, Sonning 2.6 0 0 0 0 100  0 

30 and 200 year 
shallow ~25% of 

site area 
Lambeth Sand 

overlain by Gravel no 14.5 no 

 

1SW101 

Land adjacent to Handpost Farm 
facing the Basingstoke Road, 
Swallowfield 0.46 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 

along border London Clay no 25.3 no 

 

1TW101 Land at Hurst Road, Twyford 2.8 3 4 8 86 6 

The 100CC flooding 
affects 11% of the 

site, at the north-west 
end. The hazard 

rating is ‘danger for 
some’. 

Depths of flooding 
reach up to about 

0.3m and velocities to 
about 0.3m/s. 93 

200 year deep and 
shallow <25% of 

site area 

Lambeth Sand 
overlain by Sand and 

Gravel no 25.3 SPZ3 

Most of this site is in FZ1 and FZ2. The 
remaining area contains a small part of 
FZ3a which it is recommended is left as 
landscape or reserved for commercial, 
and a small part of FZ3b where only 
water compatible is permitted or 
essential infrastructure if it passes the 
Exception Test – given its small size it is 
probably best just avoided. Soil 
permeability suggests potential for 
infiltration SuDS but there may be 
restrictions/higher pollution control on 
infiltration in SPZ3. Also, according to 
the Council site comments, the site is in 
a ‘landfill consultation zone’ – this may 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

FMfSW (% % Area in Geology Historic SPR (%) SPZ Summary for sites with flood risk 
indicates HFM Incidents constraint 

approximate area 
of site covered by 
the most extensive 

scenario) 
pose a restraint to infiltration if there is a 
risk of mobilising contaminants. 

1TW102 
land at Bridge House, High Street, 
Twyford 3.6 7 2 3 11 79 

The 100CC flooding 
affects 10% of the 

site, along the 
western border. The 

hazard rating is 
mainly ‘danger for 

most’, although there 
is some ‘danger for 

some’ at the edges of 
the flooded area. 

Depths of flooding 
reach up to about 1m 
and velocities up to 
about 1.5m/s, with a 
slight tendency to be 
higher in the north-

west corner of the site 11 

30 and 200 year 
deep and shallow 
<25% of site area

Seaford/Newhaven 
Chalk overlain by 

Gravel no 14.5 SPZ2 

Most of this site is in FZ1 and FZ2. The 
remaining area contains a small part of 
FZ3a which is acceptable for 
commercial, and a small part of FZ3b 
where only water compatible is permitted 
or essential infrastructure if it passes the 
Exception Test. However, it should be 
noted that depths and velocities are quite 
high so, given the small area covered by 
FZ3aCC, it would be preferable to leave 
this as floodplain. Soil permeability 
suggests potential for infiltration SuDS 
but there may be restrictions/higher 
pollution control on infiltration in SPZ2. 
Also, according to the Council site 
comments, the site is in a ‘landfill 
consultation zone’ – this may pose a 
restraint to infiltration if there is a risk of 
mobilising contaminants. 

1WI101 Land at Sadlers End, Sindlesham 7 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 

London Clay partly 
overlain by Sand and 

Gravel no 49.6 no 

 

1WI120 
land north west of Nirvana Health 
Club, Mole Rd, Sindlesham 0.9 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 
London Clay overlain 
by Sand and Gravel no 25.3 no 

 

1WK103 22 Luckley Wood 0.2 0 0 0 0 100  0 None Bagshot Sand 
no (but 2007 

close) 25.3 no 
 

1WK115 
Shangri-La, Blagrove Lane, 
Wokingham 24.45 0 0 0 0 100  0 None Bagshot Sand no 25.3 no 

 

1WK117 
Land rear of 263 Barkham Rd, 
Wokingham 0.88 0 0 0 0 100  0 None Bagshot Sand no 49.6 no 

 

1WK119 
Land east of Bearwood Road, south 
of Highlands Av. 3.2 0 0 0 0 100  0 

200 year shallow 
<25% of site area

Bagshot Sand partly 
overlain by Sand and  

Gravel no 14.5 no 

 

1WK120 
Land east of Bearwood Road, 
contigious with Woosehill 18.67 0 0 0 0 100  0 None Bagshot Sand no 49.6 no 

 

1WK121 
land fronting Molly Millar's Lane and 
Fishponds Road 1.7 0 0 0 9 91  9 

30 year shallow and 
200 year deep and 
shallow ~25% of 

site area 

London Clay partly 
overlain by Sand and  

Gravel no 25.3 no 

The site is entirely FZ1 and FZ2 which 
are both acceptable for residential and 
commercial land use. Soil permeability 
suggests potential for infiltration SuDS. 
Also, according to the Council site 
comments, the site is in a ‘landfill 
consultation zone’ – this may pose a 
restraint to infiltration if there is a risk of 
mobilising contaminants. 

1WK127 
land east of Blagrove Lane, 
Wokingham 4.1 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 
<25% of site area

Bagshot Sand and 
London Clay (north-

west) no 25.3 no 

 

1WK141 
land at Beeches Manor off Reading 
Road, Wokingham 1.4 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 
~25% of site area

Bagshot Sand partly 
overlain by Sand and 

Gravel no 49.6 no 

 

1WR102 151 and 155 Victoria Road, Wargrave 0.39 0 0 0 0 100  0 
30 and 200 year 

deep and shallow 
Seaford/Newhaven 

Chalk no 49.6 SPZ2 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

FMfSW (% % Area in Geology Historic SPR (%) SPZ Summary for sites with flood risk 
indicates HFM Incidents constraint 

approximate area 
of site covered by 
the most extensive 

scenario) 
25-50% of site area

1WR103 
Copper Beeches, Bath Road, Knowl 
Hill 0.83 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 

Seaford/Newhaven 
Chalk (south) and 

Lambeth Sand (north) no 49.6 SPZ3 

 

1WR105 land at Tag Lane, Hare Hatch 0.42 0 0 0 0 100  0 
200 year shallow 
<25% of site area

Seaford/Newhaven 
Chalk no 49.6 SPZ3 

 

1WR106 land adjacent to Wargrave Station 0.6 0 0 100 100 0 
No 2D mapping 

available 100 None 

Seaford/Newhaven 
Chalk overlain by 

Gravel no 14.5 SPZ1 

The site is entirely FZ2 which is 
acceptable for both residential and 
commercial land use. Soil permeability 
suggests potential for infiltration SuDS, 
but the site is in an SPZ1 area where 
restrictions/higher pollution control is 
likely, or possibly it may not even be 
permitted due to the proximity to a 
public water source. 

1WW106 

land between Pinewood Villas and St. 
Michael's Cottages, Old Wokingham 
Road 0.6 0 0 0 0 100  0 

200 year shallow 
<25% of site area

Windlesham Sand 
overlain by Sand and 

Gravel no 49.6 no 

 

1WW107 

Former Hewlett Packard site 
(Pinewood), Nine Mile Ride, 
Crowthorne 11.5 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow <25% of 

site area 

Bagshot and 
Windlesham (south 

east) Sand overlain by 
Sand and Gravel no 14.5 no 

 

1WW109 
St Michael's Cottages, Old 
Wokingham Road, Pinewood 0.08 0 0 0 0 100  0 None 

Windlesham Sand 
partly overlain by Sand 

and Gravel no 49.6 no 

 

2AR118 
land off School Road opposite 
Langley Pond Farm, Barkham 1.1 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow <25% of 

site area 

London Clay partly 
overlain by Sand and 

Gravel no 49.6 no 

 

2AR119 land off School Road, Barkham 9.7 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow <25% of 

site area London Clay no 49.6 no 

 

2BR113 
land to rear of 38 and 40 Langley 
Common Road, Barkham 0.3 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow 25-50% of 

site area London Clay no 49.6 no 

 

2BR115 
Field Farm, Langley Common Road, 
Barkham. RG40 4TS 0.9 0 0 0 0 100  0 

30 year shallow and 
200 year deep and 
shallow ~25% of 

site area London Clay no 49.6 no 

 

2BR116 
land at Barkham Grange, Barkham 
Street, Barkham.  RG40 4PJ 8.7 15 3 5 17 64 

No 2D mapping 
available 0 

30 and 200 year 
deep and shallow 

25-50% of site area

London Clay partly 
overlain by Sand and 

Gravel 

Fluvial 
flooding after 

heavy rain 14.5 no 

The site is mainly FZ1 and FZ2 which is 
acceptable for both residential and 
commercial, but most of the rest is FZ3b 
where only water compatible uses are 
permitted, or essential infrastructure if it 
passes the Exception Test. Soil 
permeability suggests potential for 
infiltration SuDS. 

2BR117 
land at 38 Langley Common Road, 
Barkham 0.35 0 0 0 0 100  0 

200 year shallow 
<25% of site area London Clay no 49.6 no 

 

2FI135 
Land adjoining Rooks Nest Farm, 
Wokingham 0.19 0 0 0 0 100  0 None Bagshot Sand no 14.5 no 

 

2FI139 
land north of Nine Mile Ride, 
Finchampstead North 17.16 0 0 0 0 100  0 

30 and 200 year 
deep and shallow Bagshot Sand no 14.5 no 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

FMfSW (% % Area in Geology Historic SPR (%) SPZ Summary for sites with flood risk 
indicates HFM Incidents constraint 

approximate area 
of site covered by 
the most extensive 

scenario) 
<25% of site area

2SH156 
Land to the west of Sevenoaks Drive, 
Spencers Wood 1.7 0 0 0 0 100  0 None 

London Clay partly 
overlain by Sand and 

Gravel no 49.6 SPZ3 

 

2WI121 303-305 Reading Road, Winnersh 0.12 0 0 0 0 100  0 None 

London Clay partly 
overlain by Sand and 

Gravel no 49.6 no 

 

2WK163 
Wokingham Hospital, Barkham 
Road, Wokingham 2.5 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 
<25% of site area

London Clay partly 
overlain by Sand and 

Gravel no 
north 49.6, 
south 25.3 no 

 

2WK164 
land west of Blagrove Lane, 
Wokingham 9.74 0 0 0 0 100  0 

30 and 200 year 
deep and shallow 

along border 

London Clay (north) 
and Bagshot Sand 

(south) no 25.3 no 

 

2WK165 

Chadmore Close and part Chadmore 
Dene, Gipsy Lane, Wokingham, 
Berkshire 0.58 0 0 0 0 100  0 

200 year shallow 
<25% of site area

Bagshot Sand partly 
overlain by Sand and 

Gravel no 25.3 no 

 

2WR107 
land at Lynden Place, Bath Road, 
Kiln Green 3.64 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area 

Lambeth Sand (north) 
and 

Seaford/Newhaven 
Chalk (south) no 49.6 SPZ3 

 

3AR124 Land adjacent to Highfield Park 1.12 0 0 0 0 100  0 

30 and 200 year 
shallow <25% of 

site area London Clay no 49.6 no 

 

3BR118 
land west of Primrose Cottage, 
School Road, Arborfield Garrison 0.98 0 0 0 0 100  0 None London Clay no 49.6 no 

 

3FI141 
Land adjacent to Ramose, Range 
Road, Wokingham 0.34 0 0 0 0 100  0 None Bagshot Sand no 25.3 no 

 

3FI142 
Springwood - Pine Wood, Tintagel 
Road, Finchampstead North 0.82 0 0 0 0 100  0 None 

Bagshot Sand partly 
overlain by Sand and 

Gravel no 25.3 no 

 

3FI143 

Springwood - Pinewood and r/o 
Heatherside - Findon, Tintagel Road, 
Finchampstead North 1.55 0 0 0 0 100  0 None 

Bagshot Sand partly 
overlain by Sand and 

Gravel no 25.3 no 

 

3SH161 Lea Green (southern site - Grazeley) 450.53 14 4 16 15 68 
No 2D mapping 

available 11 

30 and 200 year 
deep and shallow 

25-50% of site area

London Clay partly 
overlain by Sand and 

Gravel 

Ordinary 
watercourse 

flooding after 
heavy rain 

north 25.3, 
south 49.6 

north SPZ1, 
centre SPZ2, 
south SPZ3

The site is mainly FZ1 and FZ2 which is 
acceptable for both residential and 
commercial, but most of the rest is FZ3b 
where only water compatible uses are 
permitted, or essential infrastructure if it 
passes the Exception Test. Given the 
historic flooding, it is recommended that 
the FZ3b area be left undeveloped in 
order to maintain the river corridor. Soil 
permeability suggests potential for 
infiltration SuDS, although there may be 
restrictions/higher pollution control on 
infiltration in SPZ2 and SPZ3 and this is 
especially likely in SPZ1. 

3SH162 Lea Green (David Lock Associates) 

605.08 7 14 12 18 61 

The 100CC flooding 
affects approximately 
20% of the site. Most 
of this has a ‘danger 
for most’ rating.  The 

remainder, at the 
edges of the flooded 16 

30 and 200 year 
deep and shallow 
<25% of site area

London Clay overlain 
by Sand and Gravel no 25.3 no 

The site is mainly FZ1 and FZ2 which is 
acceptable for both residential and 
commercial, but some of the rest is 
FZ3b where only water compatible uses 
are permitted, or essential infrastructure 
if it passes the Exception Test. Given the 
historic flooding, it is recommended that 
the FZ3b area be left undeveloped in 
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Site Ref Site Name Site Area 
(ha) 

% Area in 
FZ3b 

% Area in 
FZ3a 

% Area in 
FZ3aCC 

% Area in 
FZ2 

% Area in 
FZ1 

Flood hazard (1 in 
100 year with climate 

change) 

FMfSW (% % Area in Geology Historic SPR (%) SPZ Summary for sites with flood risk 
indicates HFM Incidents constraint 

approximate area 
of site covered by 
the most extensive 

scenario) 
area, is ‘danger for 
some’. Most of the 
site (east side of the 

site) experiences 
flood depths under 

1m but there are areas 
of 1.6m. The highest 

velocities, up to 
0.8m/s nearly also 

occur on parts of the 
site. 

order to maintain the river corridor. Soil 
permeability suggests potential for 
infiltration SuDS. 

3WK186 Wokingham TC masterplan (site 8) – 
Europarks Denmark St car park, 
Denmark St, Wokingham 

1.1 0 0 0 0 0  0 

30 year shallow and 
200 year deep ~ 

2% of site area. 200 
year deep .0.7% of 

the site area Bagshot Sand no 25.3 no 

 

3WK187 Wokingham TC masterplan (site 9) – 
Telephone Exchange and Mail Sorting 
Office, Elms Rd, Wokingham 

0.44 0 0 0 0 0  0 

30 year shallow 
~0.4%. 200 year 
shallow ~0.004% 

of site area Bagshot Sand no 49.6 no 

 

3WK188 Wokingham TC masterplan (site 10) – 
54-78 Peach St, Wokingham 

0.68 0 0 0 0 0  0 

30 year shallow and 
200 year deep 
~5%. 200 year 

shallow ~0.002% 
of site area Bagshot Sand no 49.6 no 
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Appendix D3: Assessment of the Southern Distributor Road (South Wokingham SDL) 

 Comment 
Justification for Southern Distributer Road Core Strategy Policy CP21 (South Wokingham Strategic Development Location) identifies an area at south Wokingham for the phased delivery of 2,500 dwellings. Criteria 7 of Policy CP21 states the development will include 

improvements to transport capacity along the A321 and A329 including the provision of south Wokingham relief road from the vicinity of the Coppid Beech roundabout to the Finchampstead Road. This relief road is a strategic 
transport improvement as identified in Core Strategy Policy CP10 criteria 17). Policy CP10 identifies the road as ‘integral to the Core Strategy’. The south Wokingham relief road is now referred to as the ‘Southern Distributor 
Road’.  

Location of Southern Distributer Road At present, as indicatively shown in figure 3.1 of the adopted South Wokingham SDL SPD, the road is intended to run from the north-east part of the SDL site, over the railway line and then turn west to run along the south side 
of the river until the confluence upstream of Ludgrove, after which it runs along the north side of the river. Its final alignment will be dependant on survey, however, the routing is constrained by existing development, in particular 
Tesco’s superstore, and by available land. The indicative alignment of the Southern Distributor Road will mostly be located with flood zone 1, however part of the road will cross flood zones 3a and 3b. 

Vulnerability Classification of Southern Distributer Road Wokingham Borough Council class the Southern Distributor Road as “Essential Infrastructure” under table D.2 in PPS25 for the following reasons:  
• It will remove traffic from Wokingham centre leading to an improved environment. This will ease current traffic congestion in and around Wokingham town. These benefits cannot be delivered without the distributor road. 
• Create a continuous vehicle link through the SDL from London Road/Coppid Beech roundabout and Finchampstead Road, acting as a bus corridor and a key public street. This will significantly improve transport capacity 

on the strategic network.    
• Create better access for vehicular traffic from the south of the Borough to the A329 and potential Park and Ride facilities at Coppid Beech roundabout. 

Mitigation Measures for the Exception Test Essential Infrastructure is permitted in Flood Zones 1 and 2, but required to pass the Exception Test in Flood Zones 3a and 3b. In order to pass clause (c) of the Exception Test, suitable mitigation measures will be required. It is 
recommended that floodplain compensation is provided, ideally within another part of the SDL, but otherwise at another nearby location, in order to ensure that flood risk is not increased. Indicative volumes have been estimated 
for the flood storage, based on the currently indicated road route.  
Information on the indicative alignment was provided in Figure 3.1 (Preferred Spatial Framework Plan) of the adopted South Wokingham SDL SPD. In order to obtain the indicative storage compensation required a width of 10m 
was assumed for the calculations. Flood depths have been estimated by comparing the flood extents to the LiDAR topography. Point sampling of the level along the road, and the level at the edges of the flood zones was carried 
out, and the average road level subtracted from the average flood level. 

• Within Flood Zone 3b there is approximately 263m2 of road area under a depth of about 0.58m of flooding. Therefore a storage volume of about 2941m3 is required during a 1 in 20 year event to compensate for the loss of 
functional floodplain due to the road. 

• For the 1 in 100 year event, the road has an area of approximately 5478m2 within the combined Flood Zone 3b and 3a area on the west side of the SDL. On the east side of the SDL, an additional area of road is flooded 
(relative to the 1 in 20 year event) of approximately 54m2. The average depth in the western area of flooding is approximately 0.66m, and in the eastern area approximately 0.03m. Therefore compensation storage of 
approximately 3617m3 is required. Note that this includes the volume required to compensate for the functional floodplain, i.e. an additional 676m3 of storage is required during the 1 in 100 year event. 

• Taking climate change into account, for the 1 in 100 year event, the road has an area of approximately 5600m2 within the combined Flood Zone 3b and 3a area on the west side of the SDL and approximately 54m2 on the 
east side of the SDL (the climate change modelling in this area is actually smaller than the present day extent, therefore the present day area has been assumed for both cases). The average depth in the western area of 
flooding is approximately 1.04m, and in the eastern area approximately 0.03m. Therefore compensation storage of approximately 5827m3 is required. Note that this includes the volume required to compensate for the 
functional floodplain, i.e. an additional 2886m3 of storage is required during the 1 in 100 year climate change event.  

The flood storage should ideally compensate on a level for level basis. Therefore once the road location and width is confirmed, if modelling is still not available, a similar calculation may be initially carried out in order to shape the 
flood storage so that it provides the same volume of storage at, say, 10 or 20cm intervals, as is lost due to the road.  
A fundamental design constraint that requires to be considered early in the design development is to ensure the connectivity of the floodplain and the continuation of flow routes, as the road effectively creates a barrier across the 
floodplain. This should not only consider the flow routes of the fluvial floodwater but also overland flow routes and drainage ditches within the floodplain. Due to the importance of this issue it is recommended that detailed 2d 
modelling is undertaken upfront and prior to a planning application, to allow a through comparison of flow routes and conveyance across the floodplain prior and after the construction of the road.  
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Appendix E: Executive Summary of the Hatch Farm 
Dairies Flood Risk Assessment (November 2010) – 
Addendum to the SFRA 

Introduction 
The allocated site, Hatch Farm Dairies, is located to the south west of Winnersh, Berkshire in South East 
England. 

The development proposed (as at July 2011) will comprise of the following elements of work:  

 Residential development –  Up to 433 dwellings (15.67 ha) 
 Primary School (2 Form Entry – 14 classrooms) (0.8 ha) 
 Public Open Space/Community Woodland/Country Park (7.4 ha) 
 The Winnersh Relief Road (2.4km) identified by Wokingham Borough Council (WBC) as ‘essential 

infrastructure’ 
 
In July 2007 the Strategic Flood Risk Assessment (SFRA) for WBC was published.  The SFRA did not 
specifically identify and assess the proposed development site at Hatch Farm Dairies with respect to flood 
risk. The Hatch Farm Dairies Flood Risk Assessment (FRA) (November 2010) report is seen as an 
addendum to the SFRA for Wokingham Borough Council which specifically looks at the site. 

Need for the update to the SFRA 
The Wokingham District Local Plan (WDLP) was adopted on 11 March 2004.  The Hatch Farm Dairies 
site has been identified as an allocated site (Site PW131 as per Policy WH3 of the WDLP) being suitable 
for residential development.  The Hatch Farm Dairies Site has been allocated for 400 residential units.  
The development will also incorporate the proposed Winnersh Relief Road, which is identified by WBC as 
‘essential transport infrastructure’, extending from the A329 Reading Road (adjacent the M4 
overbridge/Winnersh Farm junction) to the B3270 Lower Earley Way, a total length of approximately 2.4 
km. The road comprises of the following two sections: 

 Section 1 – B3030 King Street Lane to B3270 Lower Earley Way - Forms part of the Development 
of the Hatch Farm Dairies Site (approximate length 1.6 km). 

 Section 2 – A329 Reading Road to B3030 King Street Lane (via Longdon Road) (Approximate 
length 0.8 km) - To be implemented by Wokingham Borough Council as the Highway Authority.  

 
The purpose of the Hatch Farm Dairies FRA is to provide Wokingham Borough Council with the 
relevant information on flood risk issues to ensure that the Sequential Test as identified in Planning Policy 
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Statement 25 (PPS25) is applied. This will also allow for a robust and transparent decision making process 
to be undertaken with an audit trail in place. 

Outcome of the hydrology and hydraulic modelling 
As part of the addendum to the SFRA, the consultant (WSP) reassessed the hydrology and hydraulic 
model to take account of the revised flows and provided a more accurate assessment of flood plain extent 
at the site. The proposed development was also assessed with its associated Winnersh Relief Road 
together with flood mitigation proposals in the form of floodplain compensation areas, flood arches and a 
protective bund. 

The results of the modelling showed that the proposed mitigation options addressed the issues raised by 
the Environment Agency with respect to floodplain storage lost due to the Winnersh Relief Road and 
conveyance of flood flows on the floodplain. The proposals result in no material changes to the flood 
levels during the 1 in 20 year, 1 in 100 year, 1 in 100 year + climate change and 1 in 1000 year return 
periods. 

The purpose of the Hatch Farm Dairies Report is to provide the Council with the relevant information on 
flood risk issues to ensure that the Sequential Test as identified in Planning Policy Statement 25 (PPS25) is 
applied. This will also allow for a robust and transparent decision making process to be undertaken with 
an audit trail in place. 

The proposed development generally results in lower flood levels downstream of the site. 

The proposed residential development and school are located in Flood Zone 1 (Low Risk), which is 
permitted under PPS25 guidance. 

The proposed Country Park and playing fields, which are amenity open spaces, are located within Flood 
Zone 1, 2 and 3. Within PPS25 this is classified as water-compatible development and is permitted. 

The proposed Winnersh Relief Road is identified by WBC as ‘essential transport infrastructure’.  For the 
most part the relief road lies within Flood Zone 1.  The section between the development and Lower 
Earley Way crosses Flood Zone 3. PPS25 requires an Exception Test to be undertaken for this 
development. 

Sequential and Exception Test 
The risk-based Sequential Test should be applied at all stages of planning. Its aim is to steer new 
development to areas at the lowest probability of flooding (Flood Zone 1). 
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The Hatch Farm Dairies FRA allows for the Sequential Test as identified in PPS25 to be progressed and 
ensures that a robust and transparent decision making process is undertaken with an audit trail in place. 
The proposed residential and school areas are currently located in Flood Zones 1 and 2, however 
following completion of the land raising works the residential and school areas will be located in Flood 
Zone 1.  

A small section of the proposed Winnersh Relief Road will be located within Flood Zone 3a and 3b and 
as such the Exception Test will have to be undertaken. The first two points set out in the Exception Test 
are planning considerations that must be adequately addressed by the Council. The applicant site specific 
FRA will addresses the third point of the Exception Test.   

The way forward and the decision making process 
Decisions on the allocation of sites have to maintain a balance between considerations of flood risk and 
the various other sustainable development drivers, as well as regional targets for housing and economic 
growth.  

The findings within the Hatch Farm Dairies FRA allow for decisions pertaining to the Sequential and 

 Exception Tests as identified in PPS25 to be undertaken in a robust and transparent manner. 

Update December 2011 

The Council’s Planning Committee on 16 November 2011 approved the outline planning application 
(O/2006/8687) for development at Hatch Farm Dairies, Winnersh.  
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	2.2.1.4 Wokingham Borough is a prosperous area with a thriving local economy and studies have found Wokingham Borough to be the third least deprived borough in England. Further information on the profile of Wokingham Borough can be found at:
	2.2.1.5 By 2026, the adopted Core Strategy (January 2010) will deliver additional development necessary to sustain the Borough’s economic success. This includes the provision for the development of at least 13,230 new dwellings and associated development and infrastructure. Further information on the Core Strategy can be found in Section 2.4 of this document.

	2.3 National Policy Context
	2.3.1.1 The primary national policy document for SFRAs is PPS25, which was published in December 2006, replacing Planning Policy Guidance (PPG) 25. PPS25 is regularly updated and the latest version (published in March 2010) requires LPAs to follow a risk-based approach to development, using a Sequential Test to select sites. Where the Sequential Test is unable to deliver a sufficient number of sites to meet planning requirements, LPAs apply the Exception Test where locating a development in a site with higher flood risk. The Environment Agency is a statutory consultee for proposed developments. PPS25 is accompanied by a Practice Guide containing practical advice and example case studies on how to implement the policies.
	2.3.1.2 In addition to PPS25, several other national policies and legislation have emerged which are relevant to SFRAs and the Council’s responsibilities in respect to flood risk.   
	2.3.1.3 Appendix A contains more detailed information on the above and other related policies including:

	2.4 Local Policy Context
	2.4.1 Local Development Framework
	2.4.1.1 The Local Development Framework (LDF) is a folder of documents which is comprised of Development Plan Documents (DPDs) and Supplementary Planning Documents (SPDs). This SFRA update will provide further evidence to the LDF process as it continues to develop. The Core Strategy DPD was adopted in January 2010.

	2.4.2 Adopted Core Strategy
	2.4.2.1 The adopted Core Strategy sets out the strategic planning policy framework for development in the Borough from 2006 to 2026. Its vision is to deliver the development necessary to sustain the area’s economic growth. It covers the future of housing, rural areas, education, economic development, transport, public open space, leisure and community facilities and affordable housing. 
	2.4.2.2 Policy CP1 (Sustainable Development) (Criteria 9) of the adopted Core Strategy requires development proposals to avoid increasing (and where possible reduce) risks of or from all forms of flooding (including groundwater). Paragraph 4.3 provides further flood risk guidance. Whilst SuDS are encouraged in the Core Strategy, it should be noted that since its publication legislation has strengthened the requirement for SuDS, with the Flood and Water Management Act removing the automatic right to connect to sewers; permission is conditional on the developer’s drainage proposal being approved by the SuDS Approving Body (this is to be set-up by the Council as a LLFA). 
	2.4.2.3 Policy CP17 (Housing Delivery) of the Wokingham Borough Core Strategy states that provision will be made for the development of at least 13,230 dwellings and associated development and infrastructure in the Borough in the period 2006-2026. The majority of the Borough’s housing requirements (10,000) will be delivered through four SDL’s:
	2.4.2.4 Appendix 7 of the Core Strategy provides a concept statement for each SDL. The concept statements indicate that a strategy to deliver sustainable development (including flood risk) must be provided and implemented for each SDL. 
	2.4.2.5 The authority has adopted the SDL SPD’s (October 2011). These SPD’s have been produced by Wokingham Borough Council as a guide for future development of the SDL’s and to establish the Council’s expectations about the masterplanning and design quality that will be forthcoming in future planning applications and subsequent approved development. The Council had also adopted the overarching Infrastructure Delivery and Contributions SPD for the SDL’s (October 2011). This has been produced to update information on infrastructure delivery to take account of the ongoing work undertaken by the Council including further studies and discussions between Council officer’s and potential developers. 
	2.4.2.6 The SDL SPDs also include guidance on flood risk. SDL developers will be required to submit detailed Flood Risk Assessments (which will also cover surface water management) as part of their planning application. These will need to cover any case where essential infrastructure is proposed as an exception in flood zones other than 1. Where necessary and appropriate, planning applications for development in the SDL’s may be supported by hydraulic flood modelling. Section 8 and Appendix D3 (Assessment of the Southern Distributor Road (South Wokingham SDL)) provides further information on sites/ development within the SDL’s. 
	2.4.2.7 Guidance on the growth and renaissance of Wokingham Town Centre is provided in the adopted Wokingham Town Centre Masterplan SPD (June 2010). The SPD includes guidance on flood risk. 
	2.4.2.8 The Core Strategy was informed by the previous SFRA as part of its evidence base. The Core Strategy also notes (at paragraph 2.14c) the importance of the Blackwater Valley Partnership for close working on countryside management and planning policy along the valley of the River Blackwater.
	2.4.2.9 Further flood risk policy information from the Core Strategy is summarised in Appendix A. 

	2.4.3 Emerging Managing Development Delivery DPD
	2.4.3.1 The Managing Development Delivery (MDD) DPD will be the Borough’s second DPD and will further implement the Core Strategy vision by seeking to ensure that development proposals respect the character and build upon the attractiveness and features of the area. This DPD will do a number of things including:
	2.4.3.2 The timetable for the MDD DPD can be found in the Council’s Local Development Scheme. The Council consulted on the draft Options for the MDD DPD from 15 June to 27 July 2011. 
	2.4.3.3 The updated SFRA will form part of the evidence base for this DPD. There are also outstanding housing and employment planning commitments from the Wokingham District Local Plan which will be considered during the production the MDD DPD. 

	2.4.4 LDF sites
	2.4.4.1 Since 2004, sites across the Borough have been suggested by developers, land owners and their agents for consideration in the LDF. Some of these sites are now within the SDL’s identified within the adopted Core Strategy. Those outside the SDL’s will be considered for allocation in the MDD DPD. In early 2010 and summer 2011, the Council contacted site promoters to confirm if their sites were still available for development following the adoption of the Core Strategy. Those sites that were confirmed as no longer being available or where no response was received from the site promoter will not be considered for allocation in the MDD DPD. 
	2.4.4.2 Those confirmed as available are denoted as LDF confirmed sites; those as yet unknown or withdrawn are denoted as LDF unconfirmed sites (see Map 3). The unconfirmed sites have also been assessed in case they are later confirmed as available. Flood risk information for each of these sites has been analysed as part of this SFRA. The assessment results can be found in Appendix D1 (confirmed sites) and Appendix D2 (unconfirmed sites). Section 8 and Appendix D3 (Assessment of the Southern Distributor Road (South Wokingham SDL) provides information on sites/ development within the SDL’s. 

	2.4.5 Adopted Sustainable Design and Construction SPD 
	2.4.5.1 Adopted in May 2010, the Sustainable Design and Construction SPD provides an up-to-date and comprehensive approach to considering sustainable design and construction in new development. It includes guidance on water resource management (Section 11) and Flood Risk Management (Section 12). Sustainability Issue 5 in Section 12 requires new development to be designed to be resilient to flooding as appropriate and to consider the possible change in flood risk over the lifetime of the development because of climate change. All sources of flood risk should be considered. It also refers to the nil detriment situation (e.g. runoff from site (post development) must not increase and where possible be reduced). 

	2.4.6 Updated Borough Design Guide 
	2.4.6.1 The Updated Borough Design Guide will include guidance on matters such as residential design, householder extensions and highway design. It may include some guidance on SuDS. 

	2.4.7 Blackwater Valley Water Cycle Scoping Study
	2.4.7.1 A Water Cycle Study (WCS) is a method for determining what sustainable water infrastructure is required and where and when it is needed and ensuring Thames Water, South East Water and the Environment Agency are stakeholders. It is a risk based approach that ensures town and country planning makes best use of environmental capacity and opportunities, and adapts to environmental constraints. 
	2.4.7.2 The first stage in the production of the WCS is the WCS Scoping Study. A WCS Scoping Study (April 2011) for the Blackwater Valley Authorities, which include Hart, Surrey Heath, Rushmoor, Bracknell Forest, Wokingham and Bracknell has been produced. The Scoping Study gathers the relevant planning information, reviews existing evidence and confirms the development scenarios with each Local Authority. It also defines the WCS objectives and identifies the programme for the next stages of the WCS (if required to inform strategic planning).  

	2.4.8 Emerging Surface Water Management Plans 
	2.4.8.1 A Surface Water Management Plan (SWMP) is a plan which outlines the preferred surface water management strategy in a given location. In this context surface water flooding describes flooding from sewers, drains, groundwater, and runoff from land, small watercourses and ditches that occurs as a result of heavy rainfall.
	2.4.8.2 The Greater Reading SWMP (which includes parts of Wokingham Borough) is now underway, although still very early in its production stages. This is a joint project with Reading Borough Council and Wokingham Borough Council.  


	2.5 Hatch Farm Dairies Flood Risk Assessment: Addendum to SFRA
	2.5.1.1 Appendix E provides an Executive Summary of the Hatch Farm Dairies Flood Risk Assessment (November 2010) – Addendum to the SFRA. The full FRA is available on request.  
	2.5.1.2 The Wokingham District Local Plan (WDLP) identified Hatch Farm Dairies as an allocated site (Site PWI31 as per Policy WH3 (Housing Development – Identified Sites) of the WDLP) being suitable for 400 residential units. Policy WR4 of the WDLP (Increasing Public Open Space Provision) requires the proposed development at Hatch Farm Dairies to provide public open space. Policy WIC9 of the WDLP requires a primary school to be provided within development. The Core Strategy identifies the need to improve the existing infrastructure network. The following improvements identified in Policy CP10 (Improvements to the Strategic Transport Network) are relevant to the Hatch Farm Dairies proposal:
	2.5.1.3 An outline planning application (O/2006/8687) for the development of Hatch Farm Dairies was approved at the Council’s Planning Committee on 16 November 2011. The proposals comprise residential development, a primary school, public open space/Community Woodland/Country Park and the Winnersh Relief Road. The proposed Winnersh Relief Road has been identified by the Council as ‘essential infrastructure’. 
	2.5.1.4 The purpose of the Hatch Farm Dairies FRA is to provide Wokingham Borough Council with the relevant information on flood risk issues to ensure that the Sequential Test as identified in PPS25 is applied. This will also allow for a robust and transparent decision making process on planning applications to be undertaken with an audit trail in place. Extensive hydraulic modelling was carried out for the FRA. The results of the modelling showed that the proposed mitigation options addressed the issues raised by the Environment Agency with respect to floodplain storage lost due to the Winnersh Relief Road and conveyance of flood flows on the floodplain. 
	2.5.1.5 The SFRA (2007) did not specifically identify and assess the proposed development site at Hatch Farm Dairies with respect to flood risk. The Hatch Farm Dairies FRA report is seen as an addendum to the SFRA for Wokingham Borough Council which specifically looks at the site.

	2.6 Wokingham Borough Flooding and Sustainable Planning Task and Finish Group 
	2.6.1.1 The Task and Finish Group of the Wokingham Borough Community Partnership Overview and Scrutiny Panel conducted a review of Wokingham Borough Council's flooding and sustainable planning policies. In particular it looked at the outcomes of the review undertaken in 2001 following the 2000 flooding incident. It also considered the impact of new legislation relating to flooding. The Task and Finish Group called on witnesses from the Environment Agency, Thames Water, the Loddon Valley Residents’ Association, the Council Officer’s and the Executive to give a wider view to policy areas. 
	2.6.1.2 The recommendations of the Task and Finish Group were approved at the Council’s Executive on 31 March 2011.

	2.7 Report Overview
	2.7.1.1 The SFRA is a strategic investigation that is intended to provide an overview of flood risk throughout the Borough, providing the framework within which future planning decisions (including development applications) are to be reviewed.  For a specific proposed development site, a more detailed Flood Risk Assessment (FRA) may be required depending on the level of flood risk (see Chapter 6), and this will be carried out at the planning application stage by the developer/applicant.
	2.7.1.2 This report sets out our findings in relation to flood risk for the Borough.  The SFRA builds heavily upon existing knowledge of flood risk within the Borough, sourced through consultation with the Environment Agency, Wokingham Borough Council, Thames Water, Local Town and Parish Councils and Residents Associations.  
	2.7.1.3 This report summarises the outcomes of the SFRA process: the collation and analysis of information relating to flood risk posed to the Borough from all known sources including rivers, surface water, groundwater, large reservoirs/lakes and sewers and the delineation of Wokingham into zones of ‘high’, ‘medium’ and ‘low’ probability of flooding in accordance with PPS25. This will help inform the allocation of sites for possible future development. Individual flood risk information has been summarised for over 200 LDF sites for the LDF (including both confirmed and unconfirmed sites, as known at the time of writing) that will be considered for allocation in the emerging MDD DPD. The SFRA also includes guidance FRAs and SuDS along with several recommendations for development management and emergency planning (community resilience).


	3 Strategic Approach to Flood Risk Management
	3.1 Applications of the SFRA
	3.1.1.1 The SFRA forms the first stage of the PPS25 development planning process for LPAs by collating information on flood risk and providing guidance based on assessment of this information. Figure 3-1 illustrates the components of the SFRA and how they inform the PPS25 planning process. The SFRA has been developed in accordance with the guidance in PPS25 and its Practice Guide, and in close consultation with the Environment Agency.
	3.1.1.2 In addition to its role in assisting the development management process, the SFRA also provides: 

	3.2 Allocating development using the risk based approach
	3.2.1 The PPS25 Flood Zones
	One of the key approaches to ensure that development planning takes flood risk into account is the application of the PPS25 Sequential Test and Exception Test. This focuses primarily on fluvial flooding since this currently has the most robust evidence for determining flood risk, based on the use of flood zones. However, other sources of flooding should be taken into account as much as possible based on the information available.
	3.2.1.2 Flood Zones subdivide the land, according to its spatial variation of flood probability, into four classifications; the low, medium and high probability flood zones and the functional floodplain – Flood Zones 1, 2, 3a and 3b respectively. An illustration of the flood zones is shown in Figure 3-2.  PPS25 defines the flood zones as follows: 
	3.2.1.3 This flood zone comprises land assessed as having a less than 0.1% (1 in 1000) annual probability of river or sea flooding in any year.
	3.2.1.4 This flood zone comprises land assessed as having between a 1% (1 in 100) and 0.1% (1 in 1000) annual probability of river flooding or between a 0.5% (1 in 200) and 0.1% (1 in 1000) annual probability of sea flooding in any year.
	3.2.1.5 This flood zone comprises land assessed as having a 1% (1 in 100) or greater annual probability of river flooding or a 0.5% (1 in 200) or greater annual probability of flooding from the sea in any year.
	3.2.1.6 This flood zone comprises land where water has to flow or be stored in times of flood. LPA’s should identify in their SFRAs areas of functional floodplain and its boundaries accordingly, in agreement with the Environment Agency. The identification of functional floodplain should take account of local circumstances and not be defined solely on rigid probability parameters. But land which would flood with an annual probability of 1 in 20 (5%) or greater in any year, or is designed to flood in an extreme (0.1%) flood, should provide a starting point for consideration and discussions to identify the functional floodplain.
	3.2.1.7 From these definitions it should be noted that, under PPS25, Flood Zones 2 and 3a do not take into account the presence of defences. In terms of planning policy this is a conservative assumption and means that new development placed in accordance with the Sequential Test need not rely on the presence of defences, as there remains a risk that these defences can fail through overtopping or structural failure. Definition of Flood Zone 3b is more flexible and dependent on local agreement between the Council and Environment Agency so in some cases it may be appropriate to take defences into account since these will affect where water is able to flow or be stored in times of flood and thus which land is vulnerable to flooding in practice.

	3.2.2 The Sequential Test
	3.2.2.1 In seeking to allocate a specific type of development or land use, planning authorities should apply the Sequential Test to demonstrate that there are no reasonably available, appropriate sites in areas with less risk of flooding. The Council should apply the Sequential Test when allocating sites in their LDF.  The Sequential Test should also be applied to any windfall sites; since these sites will not have been included in the LDF, the test should be applied at the planning application stage.
	3.2.2.2 The aim of the Sequential Test is to locate development in the areas of lowest flood risk.  Only where no sites are available in Flood Zone 1 should a site in the higher risk flood zones be considered.  Sequentially, development should be located in Flood Zone 2 before sites in Flood Zone 3 are considered. The functional floodplain, Flood Zone 3b, should be protected, with only water compatible and, if they pass the Exception Test, essential infrastructure, being permitted.
	3.2.2.3 When locating sites in Flood Zones 2 or 3 it is also necessary to take the vulnerability of the proposed development into account. The flood vulnerability reflects the land uses within the site and is a measure of the level of resilience to damages/danger from flooding. PPS25 categorises land uses into five vulnerability classes, ranging from highly vulnerable to water-compatible, which indicate the appropriateness of a given land use within each flood zone. The full listing is shown in Table 3-1 below, which is taken from PPS25 Annex D, and the flood zone compatibility is indicated in Table 3-2, also taken from PPS25 Annex D. When allocating several developments of different vulnerabilities (assuming vulnerability class is known, or suspected, at this stage), it is practical to allocate the most vulnerable developments first to ensure optimum placement at lowest flood risk. However, less vulnerable developments should continue to follow the sequential approach in order to steer as much development as possible to Flood Zone 1.  Developments should not simply be allocated to zones with an ‘acceptable’ level of flood risk, for example a ‘more vulnerable’ development should not be put in flood zone 2 if a suitable (i.e. taking other development considerations into account) flood zone 1 site is available.
	3.2.2.4 Within each flood zone new development should be directed to sites with lower flood risk, which generally involves allocating new development as close as possible towards the adjacent zone of lower probability. The Sequential Test should also take account of other sources of flooding such as surface runoff, groundwater or sewer flooding,. The risk from other sources is not specified using zones but the risk may be perceived as significant if persistent flooding has historically occurred or if modelling has become available (as is increasingly the case, particularly for surface runoff – see Section 4.8) which indicates a high likelihood of deep or fast flowing water. 

	3.2.3 The Exception Test
	3.2.3.1 The Exception Test is appropriate where the Sequential Test was not able to deliver a sufficient number of suitable sites, and also where some continuing development is necessary for wider sustainable development reasons. This takes into account the need to avoid social or economic blight and the need for certain services to be near their communities. For example, the flood risk due to siting a ‘more vulnerable’ health service in Flood Zone 2 may be outweighed by the needs of a local community to have a health centre within a practicable distance. It may also be appropriate to use the Exception Test where restrictive national designations such as landscape, heritage and nature conservation designations (e.g. Sites of Special Scientific Interest (SSSIs)), prevent the availability of unconstrained sites in lower risk areas.
	3.2.3.2 PPS25 requires that for the Exception Test to be passed:
	(a) it must be demonstrated that the development provides wider sustainability benefits to the community that outweigh flood risk, informed by a SFRA where one has been prepared. If the DPD has reached the ‘submission’ stage (see Figure 4 of PPS12: Local Development Frameworks) the benefits of the development should contribute to the Core Strategy’s Sustainability Appraisal;
	(b) the development should be on developable previously-developed land or, if it is not on previously developed land, that there are no reasonable alternative sites on developable previously-developed land; and
	(c) a FRA must demonstrate that the development will be safe, without increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.


	3.3 Affect on flooding elsewhere
	3.3.1.1 A crucial aspect in planning new development is that the site itself is safe, and that the development does not increase flood risk elsewhere. In many cases, development may even provide an opportunity to reduce flood risk to surrounding areas.
	3.3.2 Floodplain compensation
	3.3.2.1 If defences are put up to defend a site from fluvial flooding, or if land is raised so that buildings on site are above flood water level, then the water will have to continue downstream and may well flood somewhere else instead. Therefore, measures such as floodplain compensation are required which divert the flood water into an area where it can safely be stored. According to CIRIA (Construction Industry Research and Information Association) best practice C624 “Development and flood risk - guidance for the construction industry” compensatory storage is required which should be volume-for-volume and level-for-level, meaning that for each incremental rise in river level, the compensatory storage can accommodate at least as much volume of water as has been lost from the development site at that river level. 
	3.3.2.2 The compensatory storage may be provided on site by developing only part of the site and excavating the rest to compensate for the loss. Or it may be possible to identify a suitable area nearby into which flood water may be diverted. Hydraulic modelling is normally required, as part of the proposed site’s FRA, to test the proposed flood storage areas to ensure the same level of protection is provided downstream.

	3.3.3 Surface runoff management
	3.3.3.1 New development typically increases the amount of impermeable area so that a lower proportion of rainfall is able to infiltrate into the ground and therefore more surface runoff results (see Section 4.8 for information on surface water modelling carried out for Wokingham Borough). This may run overland to flood the surrounding area, or if it runs into a watercourse it will increase river levels and may increase the risk of flooding downstream. Where surface runoff is drained into the sewer system there is a risk that the additional volume will exceed the capacity of the system. In order to mitigate this, new developments are required to ensure that the site’s peak runoff rates and volumes are not increased post development, and where possible are reduced. SuDS are recommended to manage the surface runoff and must take due account of groundwater and geological conditions (see Chapter 7). Further information on SuDS can also be found in Section 12 (Flood Risk Management) of the Wokingham Borough Sustainable Design and Construction SPD.
	3.3.3.2 The assessment of the affect of the development on flood risk is carried out by the developer in their FRA. In submitting their planning applications, developers must demonstrate the measures by which they will ensure that both the site and surrounding area are safe.

	3.3.4 River naturalisation
	3.3.4.1 Redevelopment of brownfield land near a heavily-modified river provides an opportunity to re-naturalise the watercourse to reduce flood risk. For example, de-culverting a watercourse or moving buildings away from a river constrained within its channel, and allowing them to be reconnected with their floodplain provides additional storage during flood events. Restoring meanders can help slow water down and provide floodplain in-between the meanders. These measures also bring further sustainability benefits of enhancing wildlife and making the river more accessible and appealing for people.



	4 Data Collection and Analysis
	4.1 Sources of flooding and data quality
	4.1.1.1 The SFRA considers flooding from all sources, typically summarised into the categories below:
	4.1.2 Fluvial flooding
	4.1.2.1 Fluvial flooding is caused by high flows in a river or other watercourse overtopping the banks. Where defences such as embankments of flood walls exist along the watercourse, flooding may also occur due to breach if the water causes a weak point in the defence line to collapse. Fluvial flooding arises following heavy rainfall, or in some cases, snowmelt in the watercourse catchment. 
	4.1.2.2 Fluvial flood risk normally has the most robust evidence as the Environment Agency has kept historical records, including outline extents in some cases, of major flood events for some time, and has an ongoing national programme of hydraulic modelling to estimate flooding for various design events. However, this generally covers only the larger or more important rivers, classified as ‘main rivers’, for which the Environment Agency has responsibility. Information on the effects of climate change is sometimes available, where detailed hydraulic modelling has been carried out with inputs based on the current predicted increases in river flow and/or rainfall, although normally this is only available for the 1 in 100 year probability flood.

	4.1.3 Surface water flooding
	4.1.3.1 Surface water flooding arises when rainfall is unable to infiltrate the ground and thus ponds on or flows across the ground surface. It is therefore a particular issue for built-up areas where there is a large proportion of land with impermeable surfaces, such as pavements and roofs. However, it can still occur elsewhere if the ground is impacted and hard, or if the rainfall is so intense that it exceeds the rate at which the ground can soak it in.
	4.1.3.2 Modelling work has traditionally focussed on fluvial and tidal flooding but recently progress has been made in modelling flooding from surface runoff. This generally involves a fairly simplistic approach whereby rainfall is applied to a 2D model of the study area and allowed to flow based upon the ground topography. The modelling can be improved by taking account of factors such as land cover (e.g. rural or urban), soil permeability, an allowance for drainage etc. Initially this was carried out on an adhoc basis for projects where there was a particular interest in surface water flooding. However, in response to the Pitt Review, the Environment Agency began a national project to map areas at highest risk from surface water flooding. The modelling produced so far uses a national-scale model of overland flows (see Section 4.8).

	4.1.4 Sewer flooding
	4.1.4.1 Sewer flooding arises when the drainage system is unable to cope with the volumes of rainfall during an event, causing pipes to back up or surcharging of manholes. Sewer systems are typically built to handle up to a 1 in 30 year rainfall event and thus any event more severe than this may be expected to result in flooding. Sewer flooding can also occur if the sewer system overfills due to being unable to discharge, for example if the outfalls discharge to a river and the river water level rises above the outfall. Blockages of sewers by debris is also a common cause of sewer flooding, and may result in flooding for only minor rainfall events which the sewer should normally cope with or, in the case of foul sewers, may not necessarily be due to a rainfall event.
	4.1.4.2 Within Wokingham Borough, most sewers are public sewers, owned by Thames Water. Whilst Thames Water maintains records of flooding from their sewers, due to data protection issues it is only able to provide numbers of flooding incident by postcode area based on the postcode up to the first letter of the second part which therefore covers quite a large area. In addition, the water company may since have carried out works to their sewer system to alleviate the problem. Records of flooding are not available for any privately owned sewers, unless they happen to have been reported as an adhoc incident to the Council.

	4.1.5 Groundwater flooding
	4.1.5.1 Groundwater flooding is most likely to be a risk for sites in low-lying areas over permeable geology. It normally occurs in response to persistent rainfall causing the ground to become saturated with water such that water levels rise above the level of the ground. As groundwater flooding locations are often flat it is difficult for the water to drain away, and re-infiltration cannot occur while the ground is saturated so groundwater flooding often lasts for a long time (in some cases several weeks or even months). In some cases, groundwater flooding may occur in low-lying sites near a river if the intervening geology is permeable.
	4.1.5.2 Information on groundwater flooding is typically sparse. The Environment Agency keeps a record of incidents reported to them, but due to the adhoc nature of reporting of flooding by members of the public it should be remembered that a lack of historic data does not necessarily mean that none has occurred. Furthermore, of the incidents reported, the cause of flooding is not always clear - for example a report of cellar flooding might be assumed to be groundwater but it is possible it may be leakage from a blocked or leaking drain.

	4.1.6 Flooding from reservoirs
	4.1.6.1 Artificial water bodies which hold water back behind impounding walls, such as reservoirs, may cause flooding if their holding capacity is exceeded or if a breach occurs in the walls. The consequences of flooding due to a breach can be particularly severe as it results in the immediate release of large volumes of fast flowing water. However, because of this, reservoirs are subject to stringent safety standards. The 1975 Reservoirs Act was introduced to ensure the safety of all impounded water bodies with a capacity over 25,000m3 of water. Under this act all designated reservoirs must have an assigned supervising engineer from a specialised panel of engineers, who is responsible for the operation and maintenance of the reservoir. In addition, the reservoir must be inspected by a specialist panel engineer every 10 years, who will specify a safe operating regime and any safety works which should be carried out.
	4.1.6.2 Furthermore, following the flooding in 2007, the Pitt Review recommended that the Government should produce inundation maps for all large raised reservoirs, indicating the effect downstream as the result of a dam breach. This project is underway and so far has produced preliminary maps showing the extent of flooding based on the most likely mode of failure and assuming a worst credible case scenario. However, it should be noted that reservoirs may fail in a number of ways leading to flooding that differs from that shown on the maps. The preliminary maps are currently being checked by the Environment Agency Area Teams, although in the meantime they have been made available to reservoir undertakers, supervising engineers and local resilience forums (LRFs) for emergency planning.
	4.1.6.3 The Flood and Water Management Act 2010 introduces some amendments to the Reservoir Act. The threshold for considering a reservoir as large has been reduced to 10,000m3, and all such reservoirs must be registered with the Environment Agency. However, a more risk-based approach is followed for applying the full regulations which are only applied to those designated as ‘high risk’. A key criteria for this is if, in the event of an uncontrolled release of water from the reservoir, human life could be endangered. All reservoirs (high risk and others) must have a flood plan prepared by the undertaker (owner or operator of the reservoir) in consultation with an engineer (the supervising engineer for high risk reservoirs or an appointed engineer for other reservoirs), to be implemented if flooding occurs or is expected to occur. 
	4.1.6.4 Within Wokingham Borough, there are 7 designated reservoirs (see Table 4-1). These are all over 25,000m3 but there will be no further reservoirs with the reduction in designation threshold to 10,000m3. 


	4.2 Data Availability
	4.2.1.1 Available information on flooding has been sourced from Wokingham Borough Council, including their previous SFRA, the Environment Agency, Thames Water, local Parish and Town Councils, and the Loddon Valley Residents Association. The information collated is summarised below, with a full data log in Appendix B:
	4.2.1.2 This update to the Wokingham SFRA builds upon the previous version. It includes the historical information collected for the previous SFRA, along with additional incidents which have occurred since the previous SFRA was published. The latest versions of flood risk information, such as the flood zones and modelling outputs, have been obtained from the Environment Agency. Furthermore, new types of data are now available which are relevant to the SFRA, such as the surface water modelling outlines and the receptor data from the Environment Agency. No additional fluvial or pluvial modelling has been carried out by the Council as part of this SFRA. Extensive detailed modelling, produced by the Environment Agency, has been carried out for the rivers in Wokingham Borough.

	4.3 Historical Flooding
	4.3.1 Flooding in 1993
	4.3.1.1 As part of the previous SFRA, detailed discussions were held with the Borough Council to identify areas known to have experienced historical flooding. This resulted in the creation of a GIS layer showing spot locations of flooding problems in 1993 due to foul, highway drainage, land drainage (countryside runoff), surface drainage (urban runoff), and locations of restricted toilet use. This GIS layer has been included again in the current SFRA and is shown in Map 6b.

	4.3.2 Autumn 2000 flooding
	4.3.2.1 Across the country, October and November 2000 were the wettest autumn since records began, some 270 years ago. The heavy rainfall caused prolonged, extensive and in some places, repeated flooding, with flood levels in many places being the highest on record.  
	4.3.2.2 Within Wokingham Borough, approximately half of all of the flooding was associated with main rivers (such as the Loddon, Thames, Emm Brook and Twyford Brook) overtopping their banks or failure of flood defences (see Section 4.11 for further information on flood defences in the Borough). Slightly less than half of reported incidents resulted from problems with highway drainage. Smaller percentages related to problems with land drainage and yet a smaller portion could be ascribed to public sewers. This information was summarised by parish in the Wokingham Flood Mitigation Study (Parkman, 2001) and is reproduced in Table 4-2. Unfortunately a GIS layer or more detailed geographical locations are not available, so the information could not be included on the SFRA maps.
	4.3.2.3 The ‘Wokingham District Council Report of the Select Committee on Flooding’ (2001) further states that within Wokingham Borough 605 locations were recorded as affected (and 8,000 sandbags issued). Several of these were roads such as the A329 and A327, along with many other minor roads in Swallowfield and Arborfield which had to be closed for traffic, in many cases for about two days, whilst the A321 was threatened. 

	4.3.3 July 2007 flooding
	4.3.3.1 Since the previous SFRA was published, further incidents of flooding have occurred. One of the main events was in July 2007, when flooding was experienced across most of the country. A key aspect of this event was that much of the flooding was due to surface runoff and this has served to highlight the importance of considering other sources of flooding (compared to the traditional focus on fluvial). Urban areas are particularly susceptible to this type of flooding due to the large areas of impermeable surfaces which prevent rainfall from infiltrating into the ground and the concentration of vulnerable receptors (people, buildings and other infrastructure). 
	4.3.3.2 Following the July 2007 event, the Borough Council published information to record the flooding experienced across the borough, based on the calls for assistance received by the Council during this period. Whilst too late to be incorporated into the main SFRA (2007) report, it was published on the Council website as an addendum. 
	4.3.3.3 The addendum notes that the flooding was due to the unprecedented rainfall which fell between 17 and 29 July 2007 – with at one point almost a month’s average rainfall within just a few hours. Approximately 300 properties within the Borough suffered flooding, and of those 140 properties were flooded internally (house or garage). 
	4.3.3.4 Based on the calls made to the council reporting internal flooding (see Table 4-3), a GIS layer was produced for the current SFRA showing those incidents that occurred outside the flood zones. The cause of flooding is not known, but given the locations and event history, most incidents were probably surface runoff or sewer flooding. The incidents are shown in Map 6b.
	4.3.3.5 The 2007 flood event is also referred to in paragraph 2.21 of the adopted Wokingham Borough Core Strategy (2010): 
	”The Council also needs to consider the avoidance of areas at risk of flooding, especially after the floods in 1999/2000 and July 2007, which caused disruption around the borough. This included the problems of accessing the facilities and services in Reading after the River Loddon burst its banks preventing access along most of the key highway routes.”
	 The 2007 flood event resulted in access problems for services between Winnersh and Reading (i.e. Royal Berkshire Hospital). In addition, the existing highway infrastructure at the Winnersh Showcase Roundabout and parts of Lower Earley Way has a history of flooding.

	4.3.4 January 2003 event
	4.3.4.1 Although no specific records are available for 2003, information provided along with the 2007 report noted that within the Borough, recurring flooding has been observed for events in October 2000, January 2003 and July 2007. This includes:

	4.3.5 British Hydrological Society Chronology of British Hydrological Events
	4.3.5.1 A search of the database kept by the British Hydrological Society was made, as this often has useful anecdotal information relating to floods a long time ago. The records found can be seen in Table 4-4  located in Appendix C). Please note that some of those which were found only by river name are not confirmed as having caused flooding in Wokingham but are included for completeness since the Borough’s downstream location suggests it is possible.

	4.3.6 Parishes Flooding Records
	4.3.6.1 Further information was sought from the Parish Councils for both the update of the SFRA and to support the PFRA which was carried out concurrently with the SFRA. It was attempted to collect data in a form relevant for the PFRA record fields (based on the GIS fields in the May 2010 guidance which was the version available at the time). However, as this information was being collected retrospectively, there was often no record of the data for many of the fields. The available information is recorded in Table 4-5 (however this table is confidential and not included in this SFRA update report) and shown in Map 6b.

	4.3.7 Environment Agency historical flooding records
	4.3.7.1 The Environment Agency maintains a national GIS map of historic flooding outlines; from which the flood extents within Wokingham Borough were made available for the SFRA. The latest version of this map was requested from the Environment Agency for the current SFRA. The incidents included in the map are as follows, and are shown in Maps 6a-1 and 6a-2:
	4.3.7.2 Generally these relate to fluvial flooding, but it should be noted that identifying the source of flooding in practice is not clear cut, indeed many flood incidents may have been caused by a number of factors.

	4.3.8 Thames Water sewer flooding records
	4.3.8.1 The latest records of flooding from surface water and foul sewers were requested from Thames Water. The data is provided as numbers of incidents within a postcode area, which excludes the final two letters, as listed in the Table 4-6, so it was not possible to plot these in GIS format. Note that these figures relate to incidents logged with Thames Water and it could be that some incidents were not reported.


	4.4 Fluvial Flood Modelling
	4.4.1 The Environment Agency Flood Zone Maps
	4.4.1.1 The Environment Agency maintain a GIS database of flood mapping across England and Wales for the 1% (1 in 100 year) and 0.1% (1 in 1000) probability events, assuming an undefended situation. The flood maps are termed Flood Zone 3 and Flood Zone 2, respectively, where Flood Zone 3 covers both Flood Zone 3b and Flood Zone 3a of PPS25. The Environment Agency’s national flood map was originally based on a fairly course modelling approach using JFlow. However, these outlines are updated with more accurate results as detailed hydraulic modelling (using software such as ISIS, Tuflow or HecRas) is carried out on specific river systems. The national flood map is updated with any recent modelling results on a quarterly basis. The v4_3_0 (April 2011) version of the Environment Agency flood map has been used for the Wokingham SFRA update. The Environment Agency provide the Council will quarterly flood map updates. There are no changes in the flood maps between the April version used in this SFRA and the updates that have been provided since April 2011. The most recent version update was in October 2011. 

	4.4.2 Detailed hydraulic modelling
	4.4.2.1 Extensive detailed modelling has been carried out on the Wokingham Borough rivers, through several hydraulic modelling projects:
	4.4.2.2 It should be noted that these detailed hydraulic models assume ‘typical’ conditions within the respective river systems that are being analysed. The predicted water levels may change if the operating regimes of the rivers involved are altered (e.g. engineering works which may be implemented in the future), or the condition of the river channel is allowed to deteriorate, or debris present or washed into the river during a flood event causes a serious blockage.

	4.4.3 Flood Zone Maps used in the SFRA
	4.4.3.1 The Environment Agency flood zone 2 map was checked to ensure that it was up-to-date with the detailed modelling results for the 1 in 1000 year scenario – i.e. that where detailed modelling was available (parts of the Lower Loddon and River Blackwater), it had been used to replace the JFlow outlines. This was found to be the case as the two maps did match in the relevant areas, although some discrepancies were noted. Therefore the outlines were also compared to the Environment Agency historic flood map and it could be seen that the discrepancies were due to the historic outline being used to define flood zone 2 where it was larger than the detailed modelling, in order to give the most conservative outline. As the Environment Agency flood zone 2 map is up-to-date with the latest modelling and historic information, it has been used without any modification being necessary for the SFRA flood zone 2.
	4.4.3.2 All of the detailed modelling projects included a 100 year scenario and comparison of each of these outlines with the Environment Agency flood zone 3 GIS layer indicates that all of the modelling carried out to date has been incorporated into their most recently released flood map (although flood zone 3 includes both flood zone 3a and 3b, its outermost extent corresponds to flood zone 3a). Where two detailed modelling projects cover the same stretch of river, the more recent version has been used in the Environment Agency flood zone. Within Wokingham Borough therefore, almost all of the Environment Agency flood zone 3 has been replaced by detailed modelling; the outstanding stretches being a couple of tributaries of the Emm Brook, the river-lake network north of the Foudry Brook, and a short upstream section of the River Loddon just as it enters the Borough – these remain as JFlow modelling.
	4.4.3.3 Since both the most recently released Environment Agency flood map layers already incorporate all the detailed modelling, no changes were required in using them for the SFRA Flood Zone 2 and 3a.
	4.4.3.4 However, the Environment Agency Flood Zone 3 map does not distinguish between the Flood Zone 3a and Flood Zone 3b areas. Therefore, to define the Flood Zone 3b area where possible, the 20 year return period detailed hydraulic modelling has been used where available. 20 year outlines are available for all the detailed modelling; in some cases (the Blackwater 2007) defended outlines were specifically available but in most cases the undefended had to be used as the nearest approximation – within Wokingham Borough there are very few defences (see Section 4.11) so the difference is unlikely to be significant, although there may be some for modelling that extends outside the Borough if there are defences elsewhere. As for Flood Zone 3a, detailed modelling is not available for all river stretches, and unlike Flood Zone 3b there is no JFlow modelling of the 20 year return period. Therefore in the absence of any other information in these stretches Flood Zone 3b is assumed to be the same as Flood Zone 3a and hence uses the Environment Agency Flood Zone 3 map (which in these stretches is JFlow modelling for the 100 year return period). This is a precautionary approach as Flood Zone 3a is expected to cover a larger area than Flood Zone 3b.

	4.4.4 Effects of climate change
	4.4.4.1 PPS25 states that planning should take the effects of climate change into account and includes recommended national precautionary sensitivity ranges. These are shown in Table 4-7.
	4.4.4.2 The flood zones produced by the Environment Agency are based on current environmental conditions, so do not make any allowance for climate change. However, where detailed modelling has been carried out this may include estimates of climate change flood zones. For Wokingham Borough, detailed modelling of the 1 in 100 year climate change scenario is available for the Foudry Brook, Blackwater and Loddon models. As with most hydraulic models the tiered increase in peak river flow could not be simulated and thus a pragmatic approach is taken of simply applying a 20% increase. The detailed modelling outlines have therefore been used where available for Flood Zone 3a under the effects of climate change. 
	4.4.4.3 For the remaining areas, in the absence of any other information, Flood Zone 3a under the effects of climate change is assumed to be the same as Flood Zone 2 and hence uses the Environment Agency Flood Zone 2 map for these stretches. This is expected to be a precautionary approach as a 20% increase in the 1 in 100 year flow is normally still less than the 1 in 1000 year flow, so Flood Zone 2 is expected to cover a larger area than Flood Zone 3a under the effects of climate change. 


	4.5 Flood risk to properties
	4.5.1.1 An overview map of the present day flood zones is provided in Map 6c, and shows that many of the key population centres within the Borough are situated adjacent to river corridors, resulting in a number of properties being at risk of fluvial flooding. However, the percentage at risk makes up a small proportion of the total number of properties within the Borough; most properties are in Flood Zone 1.
	4.5.1.2 Table 4-8 gives an indication of properties at risk within each flood zone, based on the property points from the National Receptors Database (note that flood zones are mutually exclusive).
	4.5.1.3 The majority of the Borough is located within Flood Zone 1. It is likely that the Borough Council can fulfil most, if not all, of its development requirements at the lowest degree of fluvial flood risk.  

	4.6 Flood risk to vulnerable sites
	4.6.1.1 An overview of flood risk to vulnerable sites is provided in Map 6d and Table 4-9:

	4.7 Flood hazard
	4.7.1.1 Flood hazard is used to give an indication of the risk to life posed by flood water. The severity of flood hazard depends on the water depth and velocity, along with an additional degree of hazard from debris in the water. This reflects the danger to a person from a combination of deep and fast flowing water. The combination is important since if, for example, the water is fairly deep but still a person may normally still be able to walk safely through it. However, in very deep water a person would find walking difficult or may even be unable to keep their head above water, at which point the level of risk greatly increases. Conversely, shallow but fast flowing water may be able to unbalance a person and thus also pose a danger.
	4.7.1.2 A method for quantifying flood hazard is described in the Supplementary Note on Flood Hazard Ratings and Thresholds for Development Planning and Control Purposes – Clarification of Table 13.1 of FD2320/TR2 and Figure FD2321/TR1 (Environment Agency/HR Wallingford, May 2008). The formula devised is:
	4.7.1.3 For most circumstances the debris factor is unknown, but in most modelling exercises it is assumed that for flood depths below 0.25m a debris factor of 0.5 is appropriate and for flood depths above 0.25 a debris factor of 1.0 is appropriate, as recommended by the latest guidance in the Environment Agency/Defra report “Framework and Guidance for Assessing and Managing Flood Risk for New Development”.
	4.7.1.4 Depending on the flood hazard value calculated, the severity of the hazard is indicated by the class into which the value falls, which are shown in Table 4-10. 
	4.7.1.5 Flood hazard results are sometimes produced where detailed 2D hydraulic modelling has been carried out, particularly if breaching of defences is being investigated. Whilst the River Loddon and River Blackwater have 2D modelling, flood hazard results are not directly available, but it is possible to compile them retrospectively based on the depth and velocity results available. However, in this case a tiered debris factor is not possible and thus a conservative value of 1.0 has been applied in all cases. Map 8 shows the resulting hazard map for the 100 year scenario (Flood Zone 3a) with climate change.

	4.8 Surface Water Modelling
	4.8.1.1 The surface water modelling project carried out by the Environment Agency has produced two sets of results; the first generation set of maps produced in July 2009, and a second set produced in November 2010.
	4.8.2 Areas Susceptible to Surface Water Flooding Map
	4.8.3 Flood Map for Surface Water
	4.8.3.1 The second generation of surface water maps are called the ‘Flood Map for Surface Water (FMfSW).  

	4.8.4 Use of the Surface Water Modelling
	4.8.4.1 As noted above, surface water flooding is influenced by many factors, which neither of the maps was able to take full account of and therefore the results can only be treated as indicative of areas likely to be at risk of surface water flooding. The maps are therefore not recommended to be used without consideration of further supporting studies or evidence. 
	4.8.4.2 The surface water modelling maps covering Wokingham Borough were therefore subjected to detailed analysis, comparing them against the Council’s historical records of flooding from 2007 and 1993. Prolonged heavy rainfall during 2007 resulted in flooding in the Borough, of which a significant component was surface water flooding, which makes this a useful event for validating the indicative surface water flood maps. Most of the 1993 incidents fall in a category either directly or indirectly related to surface water runoff. The maps were further discussed during a meeting with the Council’s drainage engineers who have expert knowledge and experience of flooding across the Borough.
	4.8.4.5 It should be noted that the surface water modelling tends to drain into rivers so the main convergence paths are usually within rivers, or at least their floodplains and hence historical incidents in these locations would be categorised as fluvial.


	4.9 Groundwater Flood Risk
	4.9.1.1 A list of groundwater flooding incidents was supplied by the Environment Agency and is shown in Table 4-11 and Map 9a. 
	4.9.1.2 In addition to historical incidents, which are typically sparse, the risk of groundwater flooding can be estimated by consideration of the underlying ground characteristics. 
	4.9.1.3 Map 9a shows the areas where the Borough is underlain by permeable geology, which corresponds to areas most likely to be susceptible to groundwater flooding. The north of the Borough is underlain by chalk bedrock, which is classified by the Environment Agency as a principal aquifer indicating very permeable rock with high water-bearing potential. Adjacent to the chalk is Lambeth Group geology (clay, silt and sand), and in the south east of the Borough there are bands of Bagshot, Windlesham and Camberley (sand based rocks) and Claygate (sand, silt and clay). Whilst not as permeable as the chalk, these rocks do have reasonable water-bearing potential and are classed as secondary aquifers. Areas overlying either principal or secondary aquifers are at risk of groundwater flooding if the water table reaches the ground surface. The exception is where the aquifer is overlain by a layer of very low permeability geology, such as clay. According to the maps available, this only occurs in the far north of the Borough, where there is a superficial deposit of Clay with Flints. This would normally provide a protective layer which prevents groundwater escaping at the surface. However, buildings such as houses with basements would be at risk of groundwater flooding. Also, during development, there is a risk that building work could breach the covering impermeable layer and thus provide a path for groundwater to reach the surface, particularly if water in the aquifer is under pressure due to its being confined by the impermeable layer elsewhere.
	4.9.1.4 Other types of superficial deposits can behave as local aquifers. Wokingham Borough contains quite extensive areas of river valley Alluvium (sediment clay, silt, sand and gravel deposited by river) and plateau Gravels which may pose a local risk of groundwater flooding. The River Thames gravels in particular are highly permeable and, where they remain in hydraulic connection with rivers, high water levels in the river cause the water table in the gravels to rise, resulting in groundwater flooding in depressions remote from the river.
	4.9.1.5 A further useful source for identifying groundwater flood risk is the Hydrology of Soil Types (HOST) map from the Flood Estimation Handbook (FEH) published by the Centre for Ecology and Hydrology (CEH). This classifies soils according to their hydrological properties of Standard Percentage Runoff (SPR) and Base Flow Index (BFI). The SPR is an indication of the proportion of rainfall which is likely to contribute to surface runoff, after some of the rainfall has infiltrated into the soil. A low SPR value means that only a small proportion of rainfall will become surface runoff, i.e. most of it will have infiltrated into the ground. Therefore areas with a low SPR value correspond to permeable soils, which are most likely to be susceptible to groundwater flooding. The FEH HOST map has been scanned and digitised for Wokingham Borough. However, it should be noted that it is based on a national map at very small scale, and the digitisation involved considerable simplification. Therefore the colour coding of areas in Map 9b should only be taken as an approximate indication.
	4.9.1.6 Groundwater flooding is most likely to occur in low-lying areas where the normal groundwater level is already close to the surface, since these areas require the least amount of rainfall before the ground is saturated. Map 5 shows the topography of the Borough, based on the latest LiDAR topography. 
	4.9.1.7 A further source of information is provided by the Areas Susceptible to Groundwater Flooding Map which was created by the Environment Agency for PFRAs. However, this only gives a very broadscale indication of the proportion of a 1km grid square area where groundwater might emerge and the guidance issued with the mapping notes that it is only considered suitable for use in the PFRA. Therefore it has not been included as part of this SFRA.

	4.10 Current Flood Risk Management
	4.10.1.1 Flood Risk Management Schemes encompass a variety of approaches for defending a settlement, or part of a settlement, from flooding and range from works such as flood walls and embankments, channel diversions and enlargements, addition or removal of structures such as culverts or weirs, flood storage areas, pumping stations, channel maintenance such as dredging or vegetation clearance, environmental improvements such as wetland restoration, and changes in land management practices to reduce storm runoff.  

	4.11 Flood defences 
	4.11.1.1 Flood defences are structures which affect flow in times of flooding. They generally fall into one of two categories; ‘formal’ or ‘defacto’/’informal’. 
	4.11.1.2 A ‘formal’ defence is a structure which has been specifically built to control floodwater. It is maintained by its owner (this is not necessarily the Environment Agency) so that it remains in the necessary condition to function. 
	4.11.1.3 A ‘defacto’ or ‘informal’ defence includes road and rail embankments and other linear infrastructure (buildings and boundary walls) which may act as water retaining structures or create enclosures to form flood storage areas in addition to their primary function. Other structures are identified on the Environment Agency database, but these have not necessarily been built to control floodwater and are not maintained for this purpose.
	4.11.1.4 A high level review of defence data within the study area has been carried out. The previous SFRA had included three defences. However, recent information from the Environment Agency indicated that the two ‘defences’ indicated along Green Park FAS are actually maintained channels and therefore not considered defences. As far as could be ascertained, the raised earth embankment along Emm Brook (on the A329M embankment in Winnersh) is now redundant. However, according to the latest Environment Agency data three further structures were identified along the River Thames, and are listed in Table 4-12 and are shown in Map 4. 
	4.11.1.5 Two of the defences are outside the Borough, although only just upstream. As a flood bund, defence D1 only offers protection to those properties behind the defence so does not affect Wokingham Borough. Based on on-line satellite photography (www.bing.com/maps and www.google.com) the culverted channel, D2, protects some of the land around Fawley Court. The difficulty with culverts is that if their capacity is exceeded there is a risk they could worsen flooding to land upstream due to water backing up, or on site where manholes are present which can allow surcharging water to escape. Therefore culverts may not necessarily provide protection, particularly during large events when their capacity is likely to be exceeded. However, both the culverted and upstream area are outside of Wokingham Borough. The final defence, D3, is inside the Borough but as it is described as an access road embankment and stretches only a limited length along the River Thames, its primary purpose is probably merely to protect access to Hambleden lock during flooding. It would probably only offer protection to a small area of land behind it, if any, during minor events – flooding during larger events would simply go around it. Certainly the lack of any Areas Benefitting from Defences (ABDs) for the Borough indicates that it does not offer any protection by the 100 year. Therefore, review of the available defence data indicates that effectively none of the Borough is reliant upon defence structures.

	4.12 Flood storage
	4.12.1.1 A flood storage area lies along the Foudry Brook immediately downstream of the Borough - as it is downstream, its affect on Wokingham is minimal, although possibly it may help reduce flood risk from water backing upstream.
	4.12.1.2 There are several informal lakes and meadows within the Borough, such as those in the Dinton Pastures Country Park along the Lower Loddon and several along the River Blackwater just south of Finchampstead (Moor Green Lakes), which serve to attenuate flood water and reduce flooding downstream.
	4.12.1.3 There are also several small flood storage areas/balancing ponds which deal with local runoff water. These are listed in Table 4-13 and shown in Map 4.

	4.13 Structures
	4.13.1.1 The Environment Agency records also include structures along the river as shown in Table 4-14. In some cases these may have some effect on flood risk, for example sediment may build up behind weirs thus reducing the capacity of the channel or bridges may act as a flow constriction causing water to back up – this effect is normally captured by any modelling but may be worsened in a specific event if debris such as tree branches gets caught at them.
	4.13.1.2 The main consideration for development in regard to the structures identified in Table 4-14 is that where a structure is accessed via a proposed site, the access will need to be maintained. In many cases access is required for non-flood risk purposes, but in some cases access is required to carry out maintenance such as dredging channels where silt has built up behind weirs. The information is included in this SFRA so that it may be taken into account for future planning applications where relevant.

	4.14 Community Resilience (Emergency Planning)
	4.14.1 Flood Warning
	4.14.1.1 The Environment Agency operates a flood warning service in England and Wales for areas at risk of flooding from rivers or the sea. Rainfall and river levels are monitored 24 hours a day at a number of Flood Warning telemetry stations and this information is used to forecast the probability of flooding. Flood warnings are issued using a set of four codes which indicate the anticipated level of risk; the codes are not always used in sequence. A Flood Alert is issued when flooding is possible (“be prepared”), a Flood Warning is issued if flooding is expected (“immediate action required”), and a Severe Flood Warning if there is danger to life. The ‘Warning no longer in force’ is issued once no further flooding is currently expected. 
	4.14.1.2 Flood warnings are issued in the news media and on the Environment Agency website. In addition, personalised warnings (sent by automated phone, fax or email) are available for those in specific Flood Warning Areas, which is a free service that aims to provide people with two hours lead time to prepare for flooding. However, in certain cases this may not always be possible, for example in instances of flash flooding. Flood Warning areas cover communities at risk of flooding and are mapped using Flood Zone 2, where there are settlements. The following Flood Warning Areas exist within, or partly within, Wokingham Borough:
	4.14.1.3 The Environment Agency encourages those within Flood Warning Areas to register for the Floodline Warnings Direct Service. Further information can be found at www.environment-agency.gov.uk/floodline or by calling Floodline on 0845 988 1188. 

	4.14.2 Parish and town Council plans/projects
	4.14.2.1 Further information can be obtained from the respective Parish or Town Council. 

	4.14.3 Swallowfield Parish Flood Defence Project 
	4.14.3.1 In 2010, the Swallowfield Flood Resilience Group produced the Swallowfield Parish Flood Defence Project. The objective of this project is to mitigate the potential damage that might be caused by future flooding events.  For further information on the project please contact Swallowfield Parish Council. The project is referred to in this SFRA for information purposes. Its inclusion in the SFRA does not mean it is endorsed by Wokingham Borough Council. 



	5 Overview of Flood Risk by Character Area
	5.1 Wokingham Borough Character Area maps
	5.1.1.1 For the previous SFRA, the Borough was divided into character areas for assessment of flood risk. The character areas were delineated taking due consideration of Parish boundaries, socioeconomic and future planning characteristics. The same character areas are retained for assessment in this SFRA update. Flood risk maps for each character area are shown in Maps 7-1 to 7-17 (the location key plan is shown in Map 7-0). There is some overlap of character areas, in which case flooding in towns etc is discussed based on the character area in which the town predominantly falls to avoid duplication (except for some of the larger towns such as Wokingham). Where character areas extend beyond the Borough boundary, the area outside is not discussed. Some of the historical flooding discussed occurred a number of years ago (e.g. 1947) when some of the urban areas may not have existed. However, flooding is discussed as if they did. This is a precautionary approach.

	5.2 Character Area 1: Parishes of Remenham and Wargrave
	5.2.1.1 Character Area 1 covers the parishes of Remenham and Wargrave, located in the north of the Borough. It is largely rural in nature, and the River Thames runs along the western and northern borders of the character area. Most of the Character Area is in Flood Zone 1. There are relatively few ordinary watercourses in the Character Area, although one of note is a culverted stream which passes through the centre of Wargrave. Character Area 1 is shown in Maps 7-1 to 7-4.
	5.2.1.2 The Character Area has experienced fluvial flooding along the River Thames corridor in March 1947, November 1974, February 1990, September 1992, October 1993, December 2000, January 2003, July 2007 and February 2009. Most of these are about the width of the functional floodplain (Flood Zone 3b) although the 1947 event was particularly severe and has been used to update Flood Zone 2. Flooding by Aston and Lower Culham Farm reached the borders of the villages and may have affected some of the properties nearest the river. At Remenham and Wargrave several properties lie well within the flooded areas.
	5.2.1.3 As indicated by the FMfSW, the Character Area’s largely rural nature means there is currently relatively low susceptibility to surface water flooding, with most of the flooding along the main roads through each of the settlements. There are only a couple of historical incidents recorded in the Character Area; both of these are along the key FMfSW route through Wargrave (likely to be the old river valley of the culverted watercourse). Although not reflected in the modelling, the very high permeability of chalk areas would also contribute to a low risk of surface water flooding, therefore the runoff characteristics of this Character Area might be expected to be particularly sensitive to increases in impermeable area following development.
	5.2.1.4 The Character Area is underlain by Chalk bedrock which is generally a particularly permeable type of geology, able to release quite large volumes of water if groundwater levels reach the surface. There are also several superficial deposits of permeable Alluvium and Gravels. Conversely, at Remenham Hill there is a capping layer of low permeability Clay-with-flints which is likely to be of low permeability so that it acts as a barrier preventing groundwater rising to the surface in this area. However, there may still be a risk for basements. At Knowl Hill there is also low permeability London Clay bedrock geology so this area is unlikely to be susceptible to groundwater except in the localised areas with more permeable superficial deposits.

	5.3 Character Area 2: Parishes of Sonning, Charvil, Twyford and Ruscombe
	5.3.1.1 Character Area 2 is located towards the north of the Borough and contains the parishes of Sonning, Charvil, Twyford and Ruscombe. About a third of the Character Area is settlement but the rest remains rural. The River Thames passes along the western boundary and the River Loddon through the centre of the Character Area, joining the Thames in the north of the Character Area. The northern streams of the Twyford Brook catchment flow through the east of the Character Area. Several ordinary watercourses flow through the rural parts of the Character Area and there are a number of lakes along the River Loddon (and also some along the River Thames but these are outside the Borough). The main settlements in the Character Area are largely in Flood Zone 1; of the remaining Character Area, about half lies within Flood Zones 2, 3a and 3b. Character Area 2 is shown in Maps 7-3 to 7-6.
	5.3.1.2 The Character Area has experienced fluvial flooding in March 1947, November 1974, August 1977 (Thames only), December 1981 (Loddon and Twyford Brook), February 1990 (Loddon), February 1991 (Loddon), September 1992 (Thames), December 2000 (Loddon and Thames), January 2003 (Loddon and Thames) and July 2007. In many cases the historical flood events reached and even exceeded Flood Zone 3a.
	5.3.1.3 The FMfSW indicates all of the main settlements in the Character Area are at risk of surface water flooding, but most particularly Charvil and Twyford which have a greater amount of deeper flooding, which is likely to be due to their low-lying nature so that they receive flows from the surrounding areas. The historical surface water incidents are fairly scattered with no clear areas at worse risk, except possibly the FMfSW main route through Twyford which has two incidents from 1993 along (or very close to) its path – these are both foul sewer flooding indicating sewer capacity is exceeded.
	5.3.1.4 The Character Area is one of the most permeable of the Borough, with highly permeable Chalk geology to the north and reasonably permeable Lambeth Group (clay, silt and sands) bedrock to the south. The Character Area is also almost entirely covered by permeable Alluvium and Gravel. These geology types suggest that groundwater flooding may be a risk, and there has been an incident recorded in Sonning. 

	5.4 Character Area 3: Towns of Earley and Woodley
	5.4.1.1 Character Area 3 is located in the west of the Borough and contains the towns of Earley and Woodley, which are both almost entirely urbanised. The River Loddon runs along its eastern boundary and the River Thames along part of its northern boundary, however, the Character Area is predominantly in Flood Zone 1. The key ordinary watercourses flow beside the A3290, beside Lower Earley Way, and through the centre of Earley including through Maiden Erleigh Lake. Character Area 3 is shown in Maps 7-5, 7-6, 7-8 and 7-9.
	5.4.1.2 The Character Area has experienced fluvial flooding in March 1947, September 1968 (minor flooding on Loddon), November 1974, August 1977 (Thames only), December 1981 (Loddon), February 1990 (Loddon), February 1991 (Loddon), December 2000 (Thames), January 2003, July 2007 and February 2009 (minor flooding on Loddon). The historical extents generally reached at least Flood Zone 3a and more than once, Flood Zone 2.
	5.4.1.3 Both the FMfSW modelling and historical surface water flooding indicate the Character Area is very susceptible to surface water flooding. In particular, along Coleman’s Moor Road there were a number of incidents in 1993 which included foul flooding. In the vicinity of the ordinary watercourse by Egremont Drive and Gipsy Lane, a number of incidents in 2007 suggest property was flooded by surface runoff on its way to the stream. A number of roads along Kilnsea Drive were flooded in 2007 and other years by surface runoff probably on its way to the River Loddon. The surface water modelling also indicates these areas would be at high risk of surface water flooding. Another key area highlighted by the modelling is to the east of the allotment gardens and Bulmershe Secondary School in Woodley, although as yet no incidents are recorded here.
	5.4.1.4 Apart from a small area of Chalk and Lambeth Group bedrock in north Earley, most of the Character Area is underlain by London Clay bedrock which is low permeability. However, there are extensive superficial deposits of Sand and Gravel which act as local aquifers and pose a risk of groundwater flooding. The risk is confirmed by two Environment Agency groundwater flooding incidents which are known to have occurred in the Character Area.

	5.5 Character Area 4: Parish of Hurst
	5.5.1.1 Character Area 4 is located in the east of the Borough and corresponds to the parish of Hurst. It is predominantly rural in nature and contains the Twyford Brook’s southern network of stream tributaries, with the River Loddon running along the western boundary. There are several lakes along the River Loddon, including the Dinton Pastures Country Park. Most of the Character Area is in Flood Zone 1, although a fairly substantial part is in Flood Zone 2. In the west of the Character Area most of the watercourses are classified as main river whereas in the east there are several ordinary watercourses. Character Area 4 is shown in Maps 7-4, 7-6, 7-7 and 7-11.
	5.5.1.2 The Character Area has experienced fluvial flooding in March 1947, September 1968 (minor flooding), November 1974, December 1981, February 1990 (Loddon), February 1991, December 2000 (Loddon), January 2003 and July 2007. Much of the flooding was more extensive than Flood Zone 3a and has been used to define Flood Zone 2. The historical extents also record several areas of flooding along ordinary watercourses. 
	5.5.1.3 The FMfSW indicates that surface runoff generally tends to quickly reach the numerous rivers and ordinary watercourses in the area and flow along these. The main area at risk is the settlement at Hurst where there were a number of drainage incidents in 1993 along the A321. Records from the Parish Council indicate flooding in 2007 due to lack of maintenance of the drainage ditches and streams.
	5.5.1.4 The north of the Character Area contains permeable bedrock and superficial deposits, and the west of the Character Area is underlain by London Clay bedrock but has extensive permeable superficial deposits along the river valley. These areas may therefore be expected to be at risk of groundwater flooding. The east of the Character Area however, apart from a few scattered patches of permeable sands and gravels is underlain only by low permeability London Clay and therefore the risk of groundwater flooding is low.

	5.6 Character Area 5: Winnersh Parish and Wokingham Town
	5.6.1.1 Character Area 5 is located in the east of the Borough and contains the parish of Winnersh and the town of Wokingham. It is predominantly urban. The Emm Brook runs through the centre of Wokingham and into the north-east of Winnersh, and the River Loddon runs along Winnersh’s western border. Most of the Character Area is in Flood Zone 1. There are many ordinary watercourses, most of which have significant culverted sections where they flow through towns or under major roads. The Character Area contains the North of Wokingham SDL and the northern part of the South of Wokingham SDL. Character Area 5 is shown in Maps 7-6, 7-7, 7-9, 7-10, 7-11, 7-16 and 7-17.
	5.6.1.2 The Character Area has experienced fluvial flooding in March 1947, September 1968 (Loddon), November 1974, December 1981, February 1990 (Loddon), February 1991, July 2007 and  February 2009 (minor flooding on Loddon only). Most of the flooding along the Loddon was about the extent of Flood Zone 3a. In 1968, the flooding affected only a short stretch of river but nevertheless was as wide as Flood Zone 2 which illustrates that flooding may be highly affected by local conditions, such as a blockage on the day. Along the Emm Brook, much of the flooding was similar to Flood Zone 2, although the Emm Brook’s flood zones are narrow so the three higher risk zones are very similar. The Emm Brook flooding also includes its tributary to the north of Wokingham (an ordinary watercourse). 
	5.6.1.3 Both the FMfSW modelling and the historical incident records indicate that parts of the Character Area are very susceptible to surface water flooding. Flood incidents are scattered across the settlements of Winnersh and Wokingham. The part of Winnersh to the west of the railway line (e.g. Greenacres Avenue, Chatsworth Avenue etc.) has a particularly high concentration of historical incidents and the mapping indicates widespread shallow flooding and several locations of deep flooding. Another key area is around Sindlesham where water backs up by the motorway. In Wokingham, the key areas of flooding occur near to Emmbrook School and Blagrove Drive; again, this is reflected by the FMfSW deepest flooding. Some areas which the FMfSW modelling show as only limited areas of shallow flooding have also experienced several historical incidents, including locations such as Holmewood Close.
	5.6.1.4 The bedrock geology consists of London Clay in the north and Bagshot Sand in the south-east, and this is overlain by scattered deposits of Alluvium and River Terrace Sands and Gravels. Winnersh is the more low-lying end of the Character Area and the three historical incidents which have occurred in the River Terrace deposits indicate that local aquifer groundwater levels could be close to the surface in this area. 

	5.7 Character Area 6: Parishes of Shinfield and Swallowfield
	5.7.1.1 Character Area 6 is located in the south-west of the Borough and contains the parishes of Shinfield and Swallowfield. It is predominantly rural. The Foudry Brook runs through the north-west of the Character Area, the River Loddon through the centre and along the north-east border, and the River Blackwater runs partly along the south border then up to join the Loddon in the centre of the Character Area. Most of the Character Area is in Flood Zone 1. There a numerous ordinary watercourses in the Character Area. The Character Area contains the South of M4 SDL and a small part of the Arborfield Garrison SDL. Character Area 6 is shown in Maps 7-8, 7-9 and 7-12 to 7-15.
	5.7.1.2 The Character Area has experienced fluvial flooding in September 1968 (Blackwater), June 1971 (north end of Foudry Brook), November 1974 (Blackwater), February 1990 (Loddon and Blackwater), February 1991 (Loddon and Blackwater), September 1992 (Foudry Brook), October 1993 (minor flooding at upstream and downstream end of Foudry Brook), January 2003 (downstream end of Foudry Brook) and July 2007 (Loddon and Blackwater). Flooding along the Foudry Brook and River Blackwater has normally been within Flood Zone 3b. Along the River Loddon it has normally been within Flood Zone 3a, although for all three rivers there were occasionally some stretches where flooding extended into Flood Zone 2. The July 2007 event includes flooding beyond Flood Zone 2, along the main roads into Swallowfield and Riseley, which records from the Parish Council indicate is surface water flooding flowing towards the river.
	5.7.1.3 Historical records, particularly information from Swallowfield Parish Council, indicate that Swallowfield, Riseley and Farley Hill were severely affected by surface water flooding in July 2007, with most of the roads in the villages flooded and many houses. There were also several incidents in 1993. Spencers Wood also shows several incidents during 1993 and 2007, particularly around Clements Close, although there is no information on how severe. In Riseley, the historic records indicate considerably more flooding than the FMfSW modelling suggests; in this area the modelling seems to predominantly follow the ordinary watercourses whereas historical records indicate surface runoff is intercepted by and flows down the roads. Farley Hill seems to have a similar problem but there are much fewer incidents. Conversely, in Swallowfield, the historical flooding is represented fairly well by the FMfSW which shows water flowing down most of the village roads apart from along the B3349 where flooding is somewhat underestimated, and part of Church Road where the modelled flooding is intercepted by a watercourse. In Spencers Wood, there is no historical information on flood paths but the FMfSW predicts the locations of flooding reasonably well, apart from a 2007 and two 1993 incidents at the south end of the settlement, but both the 1993 incidents are sewer-related so might be expected to be less directly related to surface runoff paths.
	5.7.1.4 The bedrock geology of the Character Area is London Clay, apart from two areas of Bagshot Sand to the west of Riseley and at Farley Hill. There are some superficial deposits of Alluvium and River Terrace Gravels, however much of the Character Area directly overlies the low permeability London Clay, including most of Riseley and Spencers Wood, and the west part of Swallowfield. These areas are therefore likely to have a low risk of groundwater flooding, and there are no incidents recorded for the Character Area. However, the correspondence of the London Clay with the surface water incidents is notable and the low infiltration rates, and hence high runoff volumes, of the Clay may have exacerbated the surface water flooding. Well considered drainage arrangements, including attenuation of runoff rates, are of key importance in this area.

	5.8 Character Area 7: Parishes of Arborfield and Barkham
	5.8.1.1 Character Area 7 is located in the centre-east of the Borough and contains the parishes of Arborfield and Barkham. It is mainly rural. The River Loddon runs along its western border, with the Barkham Brook running from Barkham, in the centre of the Character Area, to join it. Most of the Character Area is in Flood Zone 1. There are many ordinary watercourses in the Character Area. The Character Area contains the northern part of Arborfield Garrison. Character Area 7 is shown in Maps 7-8 to 7-10 and 7-14 to 7-16.
	5.8.1.2 The Character Area has experienced fluvial flooding in February 1990 (Loddon), February 1991 (Loddon) and July 2007 (Loddon). The July 2007 flooding was similar to Flood Zone 3a, but the earlier events both extended into most of Flood Zone 2. Whilst no historical flooding has been recorded along Barkham Brook in the Environment Agency records, the Barkham Parish Council records indicate flooding at the bridges in Barkham.
	5.8.1.3 Historical surface water flooding has mainly been along the main rivers and ordinary watercourses in the Character Area, where surface runoff would be expected to concentrate, and the historical flooding locations are well predicted by the FMfSW. Key locations are indicated as being along Walden Avenue, Poperinghe Way, Langley Common Road and Valon Road.
	5.8.1.4 The majority of the Character Area is underlain by London Clay, although there is some Bagshot Sand to the east of the Character Area and a small area west of Arborfield Garrison. There are a few deposits of Alluvium and Gravels, but most of the Character Area overlies the London Clay directly. Therefore there is very low risk of groundwater flooding for most of the Character Area. 

	5.9 Character Area 8: Parishes of Finchampstead and Wokingham Without
	5.9.1.1 Character Area 8 is located in the south-east of the Borough and contains the parishes of Finchampstead and Wokingham Without. It is mainly rural. The River Blackwater runs along its southern border and the upstream reaches of the Emm Brook and tributaries are in the north east of the Character Area. Most of the Character Area is in Flood Zone 1. There are many ordinary watercourses in the Character Area, apart from the area of high ground in the centre of Finchampstead Parish. The Character Area contains the southern part of the South of Wokingham SDL and the southern part of Arborfield Garrison SDL. Character Area 8 is shown in Maps 7-10, 7-11 and 7-15 to 7-17.
	5.9.1.2 The Character Area has experienced fluvial flooding in March 1947, September 1968 (Blackwater) February 1990 (Blackwater) and July 2007. The flooding extends into Flood Zone 2 along several stretches of the rivers.
	5.9.1.3 Several incidents of surface water flooding occurred in July 2007 in properties at the junction of Reading Road and New Mill Road; properties in the vicinity of north Kiln Ride to Cypress Close; and properties along a valley roughly following the line of Finchampstead Road - Gorse Ride - Nash Grove Lane. There is another valley in Pinewood (the part of Crowthorne within Wokingham Borough) following the line of Hillary Drive, along which surface water flooding occurred in both 1993 and 2007. These areas are all picked up as key surface runoff routes by the FMfSW modelling.
	5.9.1.4 The geology of the Character Area is predominantly fairly permeable. Most of the Character Area lies over sandstone bedrock of various types (Bagshot, Windlesham and Camberley). In the far west and north-east of the Character Area there is London Clay bedrock which is low permeability. However, much of the north-east Clay is overlain by the permeable superficial deposits of Alluvium and Gravels which occur particularly in the east of the Character Area. In the west more of the London Clay remains exposed, although there are superficial deposits along the Blackwater valley. Nevertheless, overall, there is a risk of groundwater flooding for most of the Character Area. An incident has been recorded in the Bagshot Sand in the north of the Character Area.


	6 Guidance for Flood Risk Assessments
	6.1 The requirement for FRAs
	6.1.1.1 Under PPS25, it is the responsibility of the developer to consider flood risk issues at a site. It is now a government directive that the developer is required to submit a Flood Risk Assessment (FRA) as in integral part of the planning application for developments within flood risk areas. FRAs are required for:
	6.1.1.2 Development of brownfield sites, following the principles of PPS25, is a key opportunity for reducing flood risk by ensuring appropriate land uses for the degree of flood risk and using site design to make space for flooding, e.g. landscape areas beside the river.
	Recommendations
	6.1.1.3 The FRA must demonstrate how flood risk will be managed within the site, without increasing flood risk to the surrounding area. The Council will make their decision based on the evidence within the FRA as to whether the development is acceptable. The Environment Agency is a statutory consultee and will provide guidance and assistance to the LPA.
	6.1.1.4 The FRA should be prepared proportionate to the nature and scale of the development. It must be based upon up-to-date existing flooding information, some of which may be sourced from the Environment Agency, the local planning authority and information contained in this SFRA. This chapter reflects best practice on what should be addressed within a FRA. Further guidance can be found in PPS25 and its accompanying Practice Guide, particularly the checklist in Appendix B of the Practice Guide. Developers are also recommended to have regard to the Environment Agency’s standing advice for FRAs at http://www.environment-agency.gov.uk/research/planning/93498.aspx.
	6.1.1.5 Sites in Flood Zone 1 will not need to consider fluvial flooding but must consider the vulnerability to flooding from other sources such as surface runoff, groundwater and sewer flooding. Sites in Flood Zone 1 of less than 1ha are not required to submit a full FRA but should produce and submit a Surface Water Drainage Strategy following the same principles outlined below, including use of SuDS wherever possible. This is in line with Sustainability Issue 5 (Flood Risk Management) of the adopted Sustainable Design and Construction SPD.
	Recommendations – Criteria to assess in FRA’s
	6.1.2 Fluvial Flooding
	6.1.2.1 Fluvial modelling results should be analysed to ascertain the vulnerability of the development to flooding over the lifetime of the development (including the potential impacts of climate change). Land uses should be allocated which are compatible with the flood zone. 

	6.1.3 Surface water
	6.1.3.1 Consideration of flood risk from surface water must consider both the existing risk and the potential increase caused by the development. 

	6.1.4 Groundwater
	6.1.4.1 As yet, direct information for groundwater flood risk is sparse, however, potential sources of information are: 

	6.1.5 Site land uses
	6.1.5.1 The FRA should show that the vulnerability classification of the proposed land use is in accord with the LDD site allocations from the LPAs Sequential Test (i.e. if the Council has specified permitted or desired land uses for sites following their Sequential Testing, see PPS25 Practice Guide Appendix B Checklist question 1c). For example, if the development is allocated for residential use then employment use on the site would not be suitable and would only be allowed via departure from the Development Plan – i.e. via the Secretary of State. If the development was not included during the LDD allocations (e.g. windfall sites), the developer should provide evidence to show that the development would meet the requirements of the Sequential Test, or if necessary the Exception Test – however the LPA will carry out the test. Where there is more than one flood zone and a mixed land use development, the sequential approach should also be followed within the site, allocating the most vulnerable land uses to the lowest risk area within the site.

	6.1.6 Basements
	6.1.6.1 Basement dwellings within flood affected areas (fluvial and other types of flooding) should be discouraged.  

	6.1.7 Site topography
	6.1.7.1 The FRA should include details of existing site levels, proposed site levels and proposed ground floor levels. All levels should be stated relevant to Ordnance Datum. It is recommended that FRAs include a map of the site’s topography with flood levels plotted out, as this is a useful method for outlining more accurate flood extents to assist with the sequential approach on site. Where detailed modelling is not available, flood depths may be estimated by comparison of the extents with the topography.
	6.1.7.2 For some sites, ground reprofiling may be considered in order to raise part of the site above flood levels. This is normally carried out to reconfigure the site to a more convenient topography. It is important to maintain the flood storage volume, and also ensure that conveyance from the river to the storage area is maintained. Where land raising reduces the storage volume on site, compensatory storage must be found elsewhere. Other planning considerations such as potential archaeological, heritage and contaminated land constraints must be assessed if ground reprofiling is considered.

	6.1.8 Flood storage/conveyance routes
	6.1.8.1 Any additional built development footprint within a flood risk area will need to ensure it does not negatively impact upon floodwater flow conveyance or the ability of the floodplain to store water. Where necessary, key flow routes should be identified for fluvial and surface water drainage systems, and these should be protected from obstruction. This is particularly essential for Flood Zone 3b where it has been specifically designated to provide flow routes or storage for water in times of flood.
	6.1.8.2 If after having followed the sequential approach, a development will still impact upon floodplain storage, then ‘level for level’ floodplain storage compensation will need to be provided to balance the loss, based on the 100 year plus climate change flood level. In some cases it may be reasonable to design the flood storage area as an open space underneath the building. However, in these cases it is critical that legal agreements, such as a Section 106 agreement or unilateral agreement, be put in place to prevent inappropriate use which would obstruct the void space. It is not recommended for residential development as there is a high risk that homeowners will not maintain the space. Car parks are a typical use of the void space, in which case there must be adequate flood warning to allow users to remove their cars. Where car parks are used as temporary flood storage areas, ideally flood depths should not exceed 300mm since vehicles can be moved by water of greater depth, but where greater depths do occur then the car park should be designed so as to prevent vehicles floating out of the car park. Signs should be in place to notify drivers of the susceptibility to flooding and flood warning should be available to give car owners time to move their cars. The park and ride facility at the Showcase Cinema, Winnersh, is susceptible to flooding from the River Loddon and an emergency plan exists whereby at the declaration of a Flood Alert the facility ceases to operate until the threat subsides. There is a texting SMS system in place to warn car park users should the flood alert be issued during the working day. Signs also inform passing traffic that the facility is liable to flood.

	6.1.9 Residual risks
	6.1.9.1 Use of the sequential approach to avoid development in flood risk areas is the key approach to managing flood risk. Where avoidance is not possible, flood risk management measures such as flood defences and flood storage help reduce the risk of flooding and may be used as measures to make the site safe for the Exception Test. Nevertheless, it must be recognised that flood risk can never be completely removed; the remaining risk is known as residual risk. Residual risk includes: 
	6.1.9.2 The FRA should demonstrate that residual risks of flooding are acceptable. Measures may include: 
	6.1.9.3 It is essential that developers thoroughly review the existing and future structural integrity of formal and informal defences, if present, upon which the development will rely (over the lifetime of the development, including assurance for their operation and maintenance).

	6.1.10 Safe access/egress
	6.1.10.1 The FRA should consider access to and from the site during a flood event. 
	6.1.10.2 The Supplementary Note on Flood Hazard Ratings and Thresholds for Development Planning and Control Purposes – Clarification of Table 13.1 of FD2320/TR2 and Figure 3.2 of FD2321/TR1, published by the Environment Agency in May 2008, provides further useful guidance. This can be viewed at www.environment-agency.gov.uk. 

	6.1.11 Floor Levels
	6.1.11.1 To ensure damage to property is minimised, ground floor levels should be raised above the 1 in 100 year plus climate change flood level, by a specified amount known as the ‘freeboard’.  

	6.1.12 Building construction
	6.1.12.1 For some situations it may not be possible to raise floor levels due to other constraints, so the options of flood resistant, resilient or repairable construction should be considered. 
	6.1.12.2 These flood management measures are most likely to be acceptable for ‘water-compatible’ and ‘less vulnerable’ uses where temporary disruption is acceptable and flood warning is provided so that flood resistance elements (e.g. barriers) can be put in place, and the building evacuated if necessary. They may also be suitable as measures to mitigate residual risk. Further guidance can be found in the PPS25 Practice Guide and the Communities and Local Government document ‘Improving the flood performance of new buildings’.



	7 Sustainable Surface Water Management
	7.1 Benefits of Sustainable Drainage Systems
	7.1.1.1 New developments are now required to manage surface runoff so that there is no increase in the peak rate and volume, and hence no increase in flood risk. Sustainable Drainage Systems (SuDS) encompass a variety of approaches to managing surface water in a way which mimics natural systems, to help new developments achieve this objective. Furthermore, they can offer additional benefits of pollution reduction, and landscape and wildlife enhancement, which increase the sustainability of the SuDS device.

	7.2 Constraints on Discharges to Ground
	7.2.1.1 Where infiltration SuDS are used, they should be in accordance with the following conditions:

	7.3 Further references
	7.3.1.1 More detail on SuDS can be found from the following sources:

	7.4 SuDS within Wokingham Borough
	7.4.1.2 The Wokingham Borough Sustainable Design and Construction SPD, at paragraphs 12.9 to 12.13 of Chapter 12 (Flood Risk Management), provides further information on SuDS. To ensure SuDS are integrated holistically into a development, paragraph 12.12 of the SPD lists a number of stages that need to occur before development commences. 
	7.4.1.3 The SDL SPDs include requirements for a comprehensive system for water management (fluvial and surface water) to be provided, which takes account of existing SDL features.
	7.4.1.4 Map 9b has been created to give an overview of the Borough in terms of likely infiltration capacity which will affect which SuDS may be appropriate. It is based on the soil HOST map from the FEH, using the standard percentage runoff (SPR, %) value as an indicator of how permeable the soil is. A low SPR value occurs for more permeable soil which can infiltrate most of the rainfall so that only a small percentage becomes runoff. These locations are therefore more likely to be suitable for infiltration SuDS. Based on the information:
	7.4.1.5 Map 9b only provides an overview of the Borough, since the SPR map is based on a national map at very small scale, and the digitisation involved considerable simplification. The colour coding of areas in Map 9b should only be taken as an approximate indication. Considerable variation in soil characteristics can occur at the local scale and it is recommended that a site specific investigation be carried out during the FRA based on borehole or trial pit data. Furthermore, other factors must also be taken into account, such as the depth to the water table. If there is insufficient depth for both the size of the infiltration device and at least 1m of unsaturated soil beneath it, then infiltration SuDS will not be viable.
	7.4.1.6 As a further consideration, Map 9b also includes mapping of Groundwater Source Protection Zones (SPZ). SPZ are defined for groundwater sources such as wells, boreholes and springs used for public drinking water supply to show the risk of contamination from any activities that might cause pollution in the area. Three main zones are defined; 
	7.4.1.7 In order to ensure water quality of the supply source is maintained, there may be more stringent restrictions on infiltration within these areas. In some cases, depending on the land uses proposed for the site, infiltration may not be permitted, particularly in SPZ1 which is the most sensitive area.


	8 Assessment of Local Development Framework Sites
	8.1 The Local Development Framework (LDF) sites
	8.1.1.1 This SFRA includes an individual assessment of flood risk for each of the Borough’s LDF sites which have been suggested for consideration in the MDD DPD. The LDF sites have been analysed in terms of flood risk in order to help with the Sequential Test and provide recommendations for the Exception Test where applicable. No additional modelling work has been carried out for this assessment. Existing modelling data has been used where available to support the assessment, however, it was not available for all sites. The results for confirmed sites are shown in Appendix D1 and for unconfirmed sites in Appendix D2, and the analysis procedure is explained below (see Map 3 and the Character Area Maps 7-1 to 7-17 for site locations). Summary comments and recommendations are necessarily brief but more detailed information has been provided in Chapters 6 and 7 which supports the recommendations mentioned in the Appendix D tables. The confirmed/unconfirmed status of the site reflects the position as at February 2012. Additional LDF sites may be suggested to the Council for consideration in the MDD DPD.
	8.1.1.2 For the fluvial flood zones, the proportion of the LDF site within each zone has been calculated, to give an indication of the likely area available for different types of land use. Note that the flood zones are mutually exclusive, so for example the area within Flood Zone 3a does not include the area within Flood Zone 3b. Note that none of the sites contain information on defences (which are a potential measure for passing the Exception Test) because, of the three defences identified in Section 4.11, none appear to provide benefit to any of the LDF sites. Flood hazard mapping is not available for all the main rivers in the Borough (see Map 8), but where it is the hazard rating for the 1 in 100 year with climate change has been discussed for the relevant LDF sites. Note that hazard is discussed in terms of flood extent rather than flood zone (i.e. including the Flood Zone 3b area as well as 3a).
	8.1.1.3 As an additional source of information, the proportion of the site which is known to have flooded on a previous occasion has also been calculated, based on the Environment Agency’s historic fluvial flood map. Where historical flooding occupies part of the FZ2 and FZ1 area, the site comments highlight the possibility of considering whether to treat the flooded areas as at least FZ3a. This is because flooding in the Wokingham Borough has occurred frequently, often in the same locations, which suggests some areas have a higher susceptibility to flooding in practice than FZ2 (normally historical flooding is only used to update FZ2). This consideration should take into account the number of historical events which have flooded the site (for instance if there is only one then it is probably best left as flood zone 2) and any knowledge as to whether the historical incident is likely to recur (e.g. if works have been carried out on the river since that event, for example an upstream flood storage area). 
	8.1.1.6 The Sequential Test should also take other sources of flood risk into account, such as the risk of surface water and groundwater flooding. Surface water flood risk is given a qualitative assessment based on the Flood Map for Surface Water (FMfSW). Typically the surface water flood risk will follow the fluvial flood risk, but there may be some sites with similar fluvial risk but where one has a much higher surface water risk, in which case it might be considered lower preference. The geology of the site is also summarised for each LDF site, from which some idea of groundwater flood risk may be deduced (see Section 4.9). Historical incidents are also recorded based on the incidents from 1993, 2007, the Parish records and the groundwater incidents (this includes noting incidents whose spot location does not technically fall inside the site but is so close that, given the uncertainty inherent in data collection, it might have done).  
	8.1.1.7 An overview of the site’s suitability for infiltration or attenuation type SuDS is provided, based on the site’s standard percentage runoff (SPR), and source protection zone (SPZ) (see Section 7.6). Where sites have an SPR of 49.6%, it is likely that the permeability will be too low and hence infiltration of rainfall too slow for infiltration SuDS to be viable. Where infiltration is not possible, attenuation SuDS should be used with discharge to a watercourse if possible or the surface water sewer system as a last resort. However, particularly for the SPR map, it must be remembered that this analysis is based on large scale mapping and the geology at the local scale may be different. Also, other factors, such as the depth to the water table or groundwater resource vulnerability to pollution, will play a critical role in determining which SuDS devices are suitable. The SPZ maps give an indication of water quality vulnerability with sites in SPZ1 likely to be subject to the most stringent water quality standards for infiltrating runoff; in some cases it may not be permitted. SPZ2 and SPZ3 may also require high water quality standards but it would normally be expected that this would not prevent use of infiltration SuDS.
	8.1.1.8  Recommendations are provided in the final column for all those sites with flood risk constraints to assist with carrying out the Sequential Test and, should the need arise, applying the Exception Test. In writing the summary comments, “residential” assumes housing of the ‘more vulnerable’ classification and “commercial” assumes shops, restaurants, offices etc of the ‘less vulnerable classification. Where more specialised land uses are considered, Tables 3-1 and 3-2 should be referred to.
	8.1.1.9 The preferred spatial framework plans within the adopted SDL SPD’s identify that areas shown for residential development do not co-inside with known flood areas and are in Flood Zone 1. However, some proposed infrastructure may cross flood zones 2, 3a and 3b. 
	8.1.1.10 Sites within the SDL’s have not been assessed as part of this SFRA, with the exception of consideration of the Southern Distributor Road (South Wokingham SDL). The indicative alignment of the road can be viewed in Figure 3.1 of the adopted South Wokingham SDL SPD. The assessment and justification for the Southern Distributor Road (South Wokingham SDL) is included in Appendix D3. The indicative alignment of the Southern Distributor Road will mostly be located with flood zone 1, however part of the road will cross flood zones 3a and 3b. The assessment identifies the Southern Distributor Road as ‘essential infrastructure’. 
	8.1.1.11 As of February 2012, appeal decisions are pending for three applications within the South of the M4 SDL, one of which is for the Shinfield Eastern Relief Road (application number F/2010/1428). An indicative alignment for the relief road can be viewed in Figure 3.1 of the adopted South of the M4 SDL. Paragraph 2.4.15 of the SPD provides flood risk commentary for the relief road.
	8.1.1.12 Other SDL infrastructure and improvements to the strategic transport network (Core Strategy CP10) may need to be assessed in future updates of the SFRA. 


	9 Conclusions and Recommendations
	9.1 Fluvial flooding
	9.1.1.1 The data available for SFRA’s is continually increasing and being improved. Since the previous SFRA for Wokingham Borough, the key information which has become available is the updated flood zones based on recent modelling of the River Blackwater and River Loddon. This has in particular improved Flood Zone 2 which now has results from detailed hydraulic modelling. The other flood zones have also been refined using the latest modelling. Based on the mapping available, it can be seen that Wokingham Borough has flood risk from a number of rivers. Analysis of historical data shows that these rivers have flooded in the past along much of their length, often several times. Both the flood zones and historical flooding show that property is at risk in several locations, but for the most part the preservation of the river corridor with lakes and meadows has provided space for the river to flood. It will be very important in the future to ensure this is maintained, or even improved.
	Fluvial Flooding – Recommendations
	9.1.1.2 The SFRA flood maps and LDF sites assessment (Appendix D1 and D2) should be referred to in applying the Sequential Test for allocating development. The sequential test should also be applied to windfall sites at the planning application stage. The sequential approach should also be followed within sites that contain more than one flood zone. See section 3.2 for guidance on the Sequential Test. 
	9.1.1.3 The Exception test is appropriate where the Sequential Test was not able to deliver a sufficient number of suitable sites and also where some continuing development is necessary for wider sustainable development reasons. See section 3.2.3 for guidance on the Exception Test. 
	9.1.1.4 FRA’s must demonstrate how flood risk will be managed within the site, without increasing flood risk to the surrounding area. The Council will make their decision based on evidence within the FRA as to whether the development is acceptable. The Environment Agency is a statutory consultee and will provide guidance and assistance to the Council. Developers are recommended to have regard to the Environment Agency’s standing advice for FRAs Chapter 6 provides guidance on FRA’s and recommends the criteria to assess in the FRA. Chapter 5 provides an overview of flood risk by character area. 
	9.1.1.5 Further updates to the flood zones are likely to occur as more detailed studies continue to be carried out on river catchments. Once the Environment Agency approves these studies the new flood outlines will be incorporated into their flood zone maps. SFRAs are living documents and should be regularly updated to take account of the latest flood zones. Any other uses of the flood maps, such as the Council’s constraint mapping, used for Development Management purposes, should also be updated. See section 3.2.1 for guidance on the flood zones. 
	9.1.1.6 Climate change must be taken into account. One way to increase the sustainability of development is by seeking to avoid not just the present day Flood Zone 3a but also the climate change Flood Zone 3a. Where this is not practicable then site and building design should be used to mitigate risk based on the 100 year plus climate change flood level, such as raising of floor levels and ensuring safe access. See section 4.4.4 for guidance on the effects of climate change. 
	9.1.1.7 Developers must consider flood hazard, both within the site itself and in regard to any routes used to access the site. Safe access must be ensured for both pedestrians and vehicles, taking due regard of the vulnerability of the site users. See section 4.7 for guidance on flood hazard. 
	9.1.1.8 In the case of schemes such as flood storage or land management restrictions, since this land has been specifically designated to aid flood management, it should be considered as a spatial constraint to development proposals.  Structures, such as weirs, may also pose a constraint to future development since access will need to be maintained. See section 4.10, 4.11, 4.12 and 4.12 for guidance on current flood risk management including flood defences, flood storage and structures.  
	9.1.1.9 Flood risk can be managed but never completely removed. Residual risks are those which remain after following the sequential approach and taking action to control risk (see section 6.1.9). Measures to mitigate residual risk should be applied where appropriate including:
	9.1.1.10 Within Wokingham Borough, relatively few of the vulnerable sites (schools, hospitals etc) are located within flood risk areas. Of these, most are within Flood Zone 2, which is acceptable for all the vulnerability classifications in these instances (more vulnerable, less vulnerable and essential infrastructure). However, emergency plans should be put in place for the event of an extreme flood. 

	9.2 Surface water flooding
	9.2.1.1 A significant increase of information has occurred for surface water flood risk, with the release of the Environment Agency surface water modelling maps. Compared to fluvial flooding this field of work is still in its early stages but the results produced so far have provided a useful indication of likely areas at risk. 
	9.2.1.2 Comparison with historical records from 1993 and 2007 show a good level of agreement of surface water flooding locations, or areas where surface runoff appears to have overwhelmed the sewer system, within the scale limits of the surface water mapping. Of the two sets of maps provided by the Environment Agency, the second generation maps known as the Flood Map for Surface Water (FMfSW) was felt to give the better representation of surface water flood risk in the Borough. 
	9.2.1.3 The surface water mapping arises from The Pitt Review, which is one of the key policy releases since the previous SFRA. This, in combination with the Flood and Water Management Act, has raised the profile of flooding from sources other than fluvial. 
	9.2.1.4 Under the Flood and Water Management Act Wokingham Borough Council, as the LLFA, has responsibility for managing flooding from other sources, meaning surface runoff, groundwater and ordinary watercourses (including lakes and ponds), in their administrative area. This includes developing a strategy for dealing with flood risk, working in partnership with other flood management authorities to coordinate functions, maintaining registers of and protecting structures and features which provide significant flood control, and in some cases carrying out works to manage flood risk. In addition, the Council will act as a SuDS Approving Body with responsibility for approving drainage proposals for new developments and for adopting and maintaining SuDS which serve more than one property, apart from those on public roads which are the responsibility of Highways authorities. In addition to the SFRA, the Council also has obligations to produce flood risk reports and mapping for flooding from other sources under the Flood Risk Regulations for the EC Floods Directive.
	Surface Water Flooding – Recommendations
	9.2.1.5 Developers are required to manage surface water flood risk to ensure it is not worsened for their site or the surrounding area, and ideally that betterment of existing conditions is achieved to as near greenfield as possible (see Chapter 6). . SuDS should be used wherever possible.
	9.2.1.6 For sites in Flood Zones 2, 3a and 3b, and sites in Flood Zone 1 of more than 1ha, surface water management should be considered in the FRA. For Flood Zone 1 sites of less than 1ha a Surface Water Drainage Strategy should be produced following the same principles. This is in line with Sustainability Issue 5 (Flood Risk Management) of the adopted Sustainable Design and Construction SPD.
	9.2.1.7 Of the two surface water modelling projects, the Flood Map for Surface Water (FMfSW) was felt to better represent the likely flooding in Wokingham Borough. It is therefore recommended that this map be used for assessment of surface water flooding.
	9.2.1.8 Some of the modelling parameters may not be appropriate at the local scale, or there may be features which affect the flow path that the modelling scale used could not take account of. Therefore the map should be taken as indicative so where local knowledge exists that indicates flooding may differ from the FMfSW, it is important that this is taken into account, in some cases, replacing the FMfSW. This is the case for the Swallowfield, Riseley and Farley Hill area, for which FRAs must take particular account of historical incidents and flow paths. 
	9.2.1.9 The FMfSW provides an indication of the flow paths for surface runoff and potential ponding areas, based on the ground topography and taking buildings into account. However, FRAs should take account of the volume and peak rate of runoff using the methodology from R&D Technical Report W5-074/A/TR1 Preliminary rainfall runoff management for developments (Defra/Environment Agency, Revision D published September 2005) and ensure the development does not increase this either on site or to the surrounding area. 
	9.2.1.10 Should further information on surface water runoff be required, this may be possible through detailed local surface water modelling. The main benefits of this compared to the AStSWF and FMfSW are the potential ability to consider additional factors such as soil permeability, level of urbanisation, or more locally appropriate allowance factors for the sewer system, and produce outputs including velocity and hazard as well as depth. See section 4.8 for guidance on surface water modelling. 
	9.2.1.11 Developers should consider SuDS as their first choice for managing surface water and should design SuDS following the SuDS management train. There must be clear arrangements in place for their continuing maintenance; in most cases this will now be the responsibility of Wokingham Borough Council as the LLFA. See Chapter 7 for guidance on SuDS. The Wokingham Borough Sustainable Design and Construction SPD, at paragraphs 12.9 to 12.13 of Chapter 12 (Flood Risk Management), provides further information on SuDS. To ensure SuDS are integrated holistically into a development, paragraph 12.12 of the SPD lists a number of stages that need to occur before development commences.
	9.2.1.12 SWMPs are carried out where Councils wish to ascertain a more detailed picture of surface water flooding issues in an area and strategies for managing it. At present (apart from the Greater Reading SWMP – a joint project between Reading Borough Council and Wokingham Borough Council), Wokingham Borough Council does not have plans to carry out further SWMP’s. However, should this change in the future, based on the analysis of the surface water mapping and historical areas, the locations where a SWMP is most likely to be useful are:
	9.2.1.13 Pinewood might also benefit from a SWMP but if so, it is recommended that this be carried out for the whole of the town of Crowthorne in partnership with the neighbouring Borough of Bracknell Forest.

	9.3 Groundwater flooding
	9.3.1.1 Data on groundwater flood risk remains limited, with historical data typically sparse and no modelling available. Therefore an analysis of possible risk has been made based on geological information from the Environment Agency aquifer maps and FEH HOST map. This indicates that much of the Borough is at risk due to the presence of underlying primary or secondary aquifers. The greatest risk is probably from the highly permeable Chalk in the north of the Borough or from the Sand and Gravel superficial deposits scattered across the Borough. High groundwater levels are most likely to be a problem for basements and for infiltration SuDS. See section 4.9 for guidance on groundwater flood risk. 
	Groundwater Flooding – Recommendations
	9.3.1.2 It is recommended that infiltration SuDS are not used in areas of high groundwater levels.
	9.3.1.3 Based on information available for this SFRA high groundwater levels are most likely along the river valleys. As a ‘highly vulnerable’ land use basements are not permitted in Flood Zones 3a or 3b and are required to pass the Exception Test in Flood Zone 2. Basements are therefore already precluded from many of the areas at groundwater risk. Given the frequency of historical flooding along the rivers in Wokingham Borough, which often reaches Flood Zone 2 extents, it is recommended that basements be excluded from Flood Zone 2 as well. 
	9.3.1.4 Suitability for infiltration SuDS, and for basements outside of Flood Zones 2, 3a and 3b, will be more dependent on assessment in FRAs. Where possible, it is recommended that site investigation of soil type and groundwater levels is carried out using trial pits or bore holes. It should also be born in mind that where permeable geology is capped by a low permeability superficial deposit, there is a risk that development work could breach the covering layer and thus provide a path for groundwater to reach the surface. Where site investigation is not possible, groundwater flood risk may be estimated based on geological and topographical information, with groundwater flood risk most likely in low-lying permeable ground.

	9.4 LDF sites assessment
	9.4.1.1 An assessment of flood risk to the LDF sites submitted for consideration in the MDD DPD (this excludes sites within the SDL’s) has been made. This information will assist the Council in carrying out the Sequential Test. Also included is an overview indication of their likely SuDS potential. The assessments can be found in Appendix D1 and D2. Appendix D3 is an assessment of the Southern Distributor Road (South Wokingham SDL). Wokingham Borough Council class the Southern Distributor Road as essential infrastructure (under table D.2 in PPS25). 
	9.4.1.2 The SFRA flood maps should be used to allocate development in accordance with the Sequential Test. The majority of the Borough is located within Flood Zone 1, so that it is likely that the Borough Council can fulfil most, if not all, of its development requirements at the lowest degree of fluvial flood risk. Over 75% of the LDF sites are entirely within Flood Zone 1 and these should be considered first for allocation.
	9.4.1.3 Should there be an insufficient number of sites in Flood Zone 1 for the Borough Council’s requirements, then sites in, or partially in, Flood Zone 2, then 3a, then 3b may be considered, taking into account the vulnerability classification of the proposed development (see Tables 3-1 and 3-2)
	9.4.1.4 When a planning application is submitted on an allocated site, flood risk issues should be assessed in more detail following the guidance on FRAs and SuDS in Chapters 6 and 7 and the Environment Agency’s advice for FRAs at http://www.environment-agency.gov.uk/research/planning/93498.aspx. Developers should propose land uses which are compatible with the sites flood zones, based on the vulnerability classifications in Tables 3-1 and 3-2. 
	9.4.1.5 If the development site currently has existing buildings which are not compatible with the flood zone, it is recommended that redevelopment be used as an opportunity to substitute a more compatible use. For example if a flood zone 3a site currently contains residential housing, it is recommended that these should not be replaced on site if a more suitable location can be found in a lower risk flood zone. Only if there is no suitable alternative should replacement dwellings be built on site, subject to passing the Exception Test. Residential housing should not be permitted in Flood Zone 3b. 

	9.5 Draft National Planning Policy Framework
	9.5.1.1 In July 2011 the Government released the draft NPPF for public consultation. The NPPF may potentially replace PPS25. The draft NPPF generally retains the main principles of PPS25 in that it reiterates the need to avoid inappropriate development in areas at risk of flooding by directing development away from areas at highest risk or where development is necessary, making it safe without increasing flood risk elsewhere. Local planners are still expected to apply the Sequential Test, and if necessary, the Exception Test. Planning should be used to relocate vulnerable development to lower risk areas where opportunities arise, and the management of flooding through green infrastructure (for example landscape areas, playing fields etc.) is promoted. FRAs will still be required as currently specified.
	This section provides a brief overview of planning policy relating to the Borough in terms of flood risk.  The SFRA is a key point of reference for the Council in developing/informing their LDF policies.
	A framework of national and regional policy directives is in place, providing guidance and direction to LPAs. However, it is the responsibility of the Council to establish robust and sustainable local policies with respect to flood risk.
	The European Union (EU) Water Framework Directive came into force in December 2000 and became part of UK law in December 2003. The Directive applies to all surface and groundwater bodies, with a key aim being to introduce an integrated approach to sustainable water planning and management. This in turn will have a significant impact on spatial and development management planning.
	A new system of statutory River Basin Management Plans (RBMPs) set out the actions required to meet the Water Framework Directive, with the overall aim of achieving good water status. Wokingham Borough is part of the Thames RBMP, which was published in December 2009 and is available on the Environment Agency website. The Thames RBMP is divided into catchments, of which Wokingham Borough predominantly lies within the Loddon catchment. 
	The comments for this catchment note that phosphate levels are high in a number of rivers, including the River Blackwater. This can be caused by pollution from sewage treatment works and agriculture; with the former in particular at risk of increasing with urban development if proper mitigation measures are not applied. Foudry Brook (in the south west corner of the Borough) lies within the Kennet and Pang catchment, and is noted as having problems from Tributyltin compounds. (Tributyltin is a toxic chemical found in various biocides, e.g. antifungal agents). The River Thames runs along the north-west border of the Borough and is included within the Thames catchment. 
	The RBMPs are principally focussed on water quality rather than flood risk. However, flood management measures often impact water quality - in regard to development planning, surface water management is a key area where the use of SuDS for new development can provide significant benefits to water quality, and the RBMPs promote the use of storage as a flood management measure, particularly with a view to also enhancing ecological benefits. The RBMP includes a list of actions to follow to assist in improving the ecological status of the Thames Basin. Those for local authorities include use of SuDS (new developments and retro-fitting), improve river morphology, tackle diffuse pollution and sediment, control groundwater pollution risk, enhance biodiversity and increase water efficiency. 
	‘Making Space for Water’ (DEFRA 2004) sets out the Government’s new evolving strategy to manage the risks from flooding and coastal erosion by employing an integrated portfolio of approaches, so as: a) to reduce the threat to people and their property; b) to deliver the greatest environmental, social and economic benefit, consistent with the Government's sustainable development principles; and c) to secure efficient and reliable funding mechanisms that deliver the levels of investment required. It marks a change from the previous approach to dealing with flooding which predominantly focussed on building defences to protect urban areas, to a more sustainable approach through land planning and increasing community resilience to flooding. ‘Making Space for Water’ aims to take more account of other sources of flooding, ensure adaptability to climate change, and improve the assessment of risk. 
	Catchment Flood Management Plans (CFMPs) are strategic planning tools through which the Environment Agency seeks to work with other key decision-makers within a river catchment, such as the Local Planning Authority, to identify and agree policies for sustainable flood risk management. The main aims of CFMPs are to: 
	CFMPs are updated regularly, taking information from other reports such as SFRAs into account. Wokingham Borough lies within the Thames CFMP region, for which the latest version was completed and signed off by the Thames Regional Director in July 2008. The Environment Agency website contains a Summary Report (released December 2009) which is available on the Environment Agency website (http://www.environment-agency.gov.uk/research/planning/127387.aspx). The full report was obtained from the Environment Agency for this SFRA.
	The Thames CFMP analyses a wide variety of data including topography, geology, river characteristics, rainfall, flooding, surface water and groundwater quality, land use, and population. Based on this, it divides the CFMP region into a number of policy areas, to which it assigns one of six key policy directions for managing flood risk. The six key policy directions are shown in Table A-1:
	Whilst the CFMP considers flood risk from all sources, it focussing mainly on rivers as being the main way of managing flood risk in the region. The CFMP identifies areas where defences will continue to play an important role in flood protection, and areas where a greater benefit may be provided by alternative methods. The river floodplain is recognised as a key aspect of flood protection through using undeveloped (non-urbanised) floodplain as areas where the river is free to flood, thus reducing flows downstream. In some areas such as wetlands, occasional flooding may also bring environmental benefits. Alteration of the morphology of the river itself is another important tool since this modifies the movement of water and sediments to help control flow and improve the physical and ecological resilience of the watercourse. The CFMP also supports measures such as land use planning to avoid flood risk areas, SuDS, flood resistance and resilience for buildings, and flood warning and awareness raising.
	Of the Thames CFMP policy unit areas, five intersect with Wokingham Borough and their policies are defined as in Table A-2. Councils should seek to ensure they take these policies into account in their spatial planning, since it will determine the flood risk protection available to the developments sites, and because the sites in their turn could adversely affect flood management elsewhere if not consistent with the policies (e.g. if they cause loss of floodplain storage).
	The Pitt Review took place in response to the severe flooding experienced by much of the country in 2007 and was published in June 2008 (available online at http://webarchive.nationalarchives.gov.uk/20100807034701/http://archive.cabinetoffice.gov.uk).  One of the key recommendations arising from this review was that local authorities should take an enhanced leadership role in tackling flood risk issues and adapting to climate change.  The report endorses the PPS25 sequential approach to allocating development, recommending that there should be a presumption against building in high flood risk areas, including giving consideration to all sources of flood risk, and ensuring that developers make a full contribution to the costs both of building and maintaining any necessary defences. It considers that the production of an SFRA should be a priority for local authorities, and in particular highlights that it should include an assessment of surface water flooding, which played a significant role in the 2007 flooding.  The report recommends that local authorities, with the support of relevant organisations such as Internal Drainage Boards, should have the main responsibility for surface water planning and management as they have the greatest understanding of the local issues. There will need to be close cooperation between the Environment Agency (who will take on an overarching role of national coordination and advice for all types of flooding) and local authorities, which could be facilitated through Regional Flood Defence Committees (RFDCs).  The report notes that failure of local drainage systems was frequently due to unresolved issues over responsibility and recommended that local authorities should take the lead in working with all relevant parties, establishing ownership and legal responsibility so that the necessary remedial action could be taken before floods return.  This would include collecting and reviewing data on all relevant flood risk management and drainage assets (both underground and overland), including details of their condition, effectiveness and responsible owners.
	‘Future Water’ (Defra, February 2008) is the Government’s water strategy for England in relation to water supply and drainage, charging and flood risk management.  It builds upon ‘Making Space for Water’ and the Pitt Report, including setting out a new approach to managing surface water flooding in addition to fluvial and coastal flooding. The 2007 floods highlighted the problem of surface water flooding due to increased concrete and paving in urban areas resulting in too much runoff for the drainage networks to cope with. ‘Future Water’ emphasises better coordination and planning in dealing with surface water, and promotes sustainable drainage above ground. The need to plan for climate change is stressed since long term projections suggest more extreme weather events and hence more risk of flooding.
	The Flood and Water Management Act addresses both flooding and water supply issues and received royal assent on 8 April 2010 making it an Act of Parliament (law). The Act improves the comprehensiveness of flood risk management by giving the Environment Agency an overview role of all flood and coastal erosion risk management, and giving unitary and county councils the lead in managing local flood risk, designating them as LLFA. Local flood risk includes surface runoff, groundwater and ordinary watercourses (including lakes and ponds). Recommendations from the Pitt Review are implemented in the Act. An improved risk based approach is introduced for reservoir safety, and a more robust promotion of SuDS including removing the automatic right to connect to sewers.
	As a unitary council, Wokingham Borough Council is a LLFA. The key responsibilities for LLFAs under the Flood and Water Management Act are:
	The Flood Risk Regulations 2009 (Statutory Instrument 2009 No. 3042) came into force on 10 December 2009. Its purpose is to transpose the EC Floods Directive (Directive 2007/60/EC on the assessment and management of flood risks) into domestic law and to implement its provisions. It was previously intended to do this through the Flood and Management Water Act, but the regulations are consistent with the Act and provide a more pragmatic way forward for the timely transposition of the directive. Under the Flood Risk Regulations, LLFAs have a duty to prepare reports and maps as listed below, and illustrated in Figure A-1. Guidance on their preparation has been published by the Environment Agency (December 2010, with updated appendices in March 2011). Following review by the Environment Agency the reports and maps should be revised. Further reviews will be carried out on a cycle of not more than 6 years. The reports and maps will be published by the Environment Agency.
	Planning Policy Statement (PPS) 25: Development and Flood Risk was introduced in December 2006, with the latest update released in March 2010. PPS25 aims to direct development away from areas at the highest risk of flooding, avoid development in inappropriate areas of risk, and ensure that where development is necessary in flood risk areas, it is made safe without increasing flood risk elsewhere and, where possible, reducing flood risk overall. The key approach to achieving this is through use of a sequential approach to allocating proposed development based on flood risk probabilities across the planning authority area. PPS25 aims to ensure that flood risk is taken into account at all stages in the planning process.
	PPS25 advises that LPA’s should prepare LDD’s in their LDFs that set out policies for the allocation of sites and the control of development, which avoid flood risk to people and property where possible and manage it elsewhere.  The guidance also advises that flood risk should be considered alongside other spatial planning issues such as transport, housing, economic growth and natural resources, and that the findings of the SFRA should inform the sustainability appraisal of the LDF. 
	The Environment Agency is a statutory consultee for planning applications in defined flood risk areas, these being:
	The Environment Agency’s role is to provide information and advice to LPAs. The Environment Agency will look for evidence that the Sequential Test has been carried out and the development is compatible with the flood zone (or that the LPA deem it acceptable under the Exception Test given wider development issues), and that, where applicable, an FRA of adequate quality has been carried out. The Environment agency will review the flood risk information, including consideration of internal flooding, access/egress and effect on flood risk outside the site. However, the Environment Agency will not make the final decision on whether the development is acceptable, taking into account the risks and proposed mitigation, this being the remit of the LPA.
	Where the Environment Agency raises objection to a site which the LPA is minded to approve, if discussion between themselves is unable to resolve the issue, the Consultation Direction 2009 (Circular 02/09, which incorporates and updates the Floods Direction 2007) requires the LPA to submit the application to the Secretary of State. The Secretary of State will decide whether to call it in or leave the LPA to make their own decision. This applies to all major developments in Flood Zones 2 and 3, where major developments are defined as:
	The PPS25 Practice Guide
	A Practice Guide Companion was published in February 2007 to provide guidelines and examples for planners and flood risk management professionals on implementing the policy set out in PPS25.  The study methodology in this SFRA follows the guidance from the updated December 2009 PPS25 Practice Guide.
	The Practice Guide outlines a hierarchy of measures by which flood risk can be managed.  The integration of the flood risk management hierarchy with the planning system is summarised in figure 2.1 of the PPS25 Practice Guide.
	The Sequential Test is an important flood risk management tool for spatial planning as this ensures the high level measures of avoidance/prevention and substitution are implemented, and by so doing, reduces the demands on the lower level measures of control and mitigation.

	Wokingham Borough adopted Core Strategy (January 2010)
	Core Strategy Policy CP1 (Sustainable Development) provides further flood risk guidance in paragraph 4.3:  
	“…Landowners and developers have the primary responsibility for protecting their land against the risk of flooding. They are also responsible for managing the drainage of their land such that they do not adversely affect adjoining properties. It is essential that future development is planned carefully, in accordance with PPS25 (and the accompanying Practice Guide), the Flood Direction 2007 and the Wokingham Borough Strategic Flood Risk Assessment, steering it away from areas that are most at risk from flooding and ensuring that it does not exacerbate existing flooding problems. A planning solution to flood risk management should be sought wherever possible. At the planning application stage, the developer/applicant is responsible for preparing a detailed site based Flood Risk Assessment or Drainage Impact Assessment depending upon the location and scale of development. It is essential that the developer/applicant consider the possible change in flood risk over the lifetime of the development because of climate change. Sustainable Urban Drainage Systems can be used to minimise the risk and impact of flooding. Developers will be expected to provide and fund effective SuDS maintenance regimes. New development should be designed to be resilient to flooding as appropriate.”
	Core Strategy Policy CP10 (Improvements to the Strategic Transport Network) lists improvements to motorways, A and B class roads together with the railway lines. Item 18 refers to measures to maintain the operation of the network during times of flood. Paragraph 4.55 of the Core Strategy explains that other proposals for improvements to the Strategic Transport network may arise including those to ensure that the Community Resilience functions of the authority are maintained e.g. access along the Strategic Transport Network at times of flooding for the emergency services.
	The Core Strategy sets out a list of indicators which will be monitored to assess the success of the Core Strategy. In respect to flood risk, these include:
	This SFRA update will provide further evidence to the LDF process as it continues to develop.
	The LDF is to comprise development plan documents (DPDs) which are replacing the previous Local Plan. The adopted Core Strategy is the Council’s first DPD. It sets out how the Wokingham Borough will develop in the period up to 2026, covering housing, rural areas, education, economic development, transport, public open space, leisure and community facilities, sustainable development and much more. The Core Strategy is available on the Council’s website at www.wokingham.gov.uk/planningcontrol/planning/planningpolicies/ldf/new-ldf-core-strategy/ 
	The Council is now starting work on its next DPD, the MDD DPD. This will translate the high level policies of the Core Strategy into more detailed development management policies where required. Further land (in addition to the four strategic development locations identified in the Core Strategy) will be allocated for housing, employment, retail and community uses to cover the period up to 2026. The updated SFRA will form part of the evidence base for this DPD.
	The allocated site, Hatch Farm Dairies, is located to the south west of Winnersh, Berkshire in South East England.
	The development proposed (as at July 2011) will comprise of the following elements of work: 
	In July 2007 the Strategic Flood Risk Assessment (SFRA) for WBC was published.  The SFRA did not specifically identify and assess the proposed development site at Hatch Farm Dairies with respect to flood risk. The Hatch Farm Dairies Flood Risk Assessment (FRA) (November 2010) report is seen as an addendum to the SFRA for Wokingham Borough Council which specifically looks at the site.
	Need for the update to the SFRA
	The Wokingham District Local Plan (WDLP) was adopted on 11 March 2004.  The Hatch Farm Dairies site has been identified as an allocated site (Site PW131 as per Policy WH3 of the WDLP) being suitable for residential development.  The Hatch Farm Dairies Site has been allocated for 400 residential units.  The development will also incorporate the proposed Winnersh Relief Road, which is identified by WBC as ‘essential transport infrastructure’, extending from the A329 Reading Road (adjacent the M4 overbridge/Winnersh Farm junction) to the B3270 Lower Earley Way, a total length of approximately 2.4 km. The road comprises of the following two sections:
	The purpose of the Hatch Farm Dairies FRA is to provide Wokingham Borough Council with the relevant information on flood risk issues to ensure that the Sequential Test as identified in Planning Policy Statement 25 (PPS25) is applied. This will also allow for a robust and transparent decision making process to be undertaken with an audit trail in place.
	Outcome of the hydrology and hydraulic modelling
	As part of the addendum to the SFRA, the consultant (WSP) reassessed the hydrology and hydraulic model to take account of the revised flows and provided a more accurate assessment of flood plain extent at the site. The proposed development was also assessed with its associated Winnersh Relief Road together with flood mitigation proposals in the form of floodplain compensation areas, flood arches and a protective bund.
	The results of the modelling showed that the proposed mitigation options addressed the issues raised by the Environment Agency with respect to floodplain storage lost due to the Winnersh Relief Road and conveyance of flood flows on the floodplain. The proposals result in no material changes to the flood levels during the 1 in 20 year, 1 in 100 year, 1 in 100 year + climate change and 1 in 1000 year return periods.
	The purpose of the Hatch Farm Dairies Report is to provide the Council with the relevant information on flood risk issues to ensure that the Sequential Test as identified in Planning Policy Statement 25 (PPS25) is applied. This will also allow for a robust and transparent decision making process to be undertaken with an audit trail in place.
	The proposed development generally results in lower flood levels downstream of the site.
	The proposed residential development and school are located in Flood Zone 1 (Low Risk), which is permitted under PPS25 guidance.
	The proposed Country Park and playing fields, which are amenity open spaces, are located within Flood Zone 1, 2 and 3. Within PPS25 this is classified as water-compatible development and is permitted.
	The proposed Winnersh Relief Road is identified by WBC as ‘essential transport infrastructure’.  For the most part the relief road lies within Flood Zone 1.  The section between the development and Lower Earley Way crosses Flood Zone 3. PPS25 requires an Exception Test to be undertaken for this development.
	Sequential and Exception Test
	The risk-based Sequential Test should be applied at all stages of planning. Its aim is to steer new development to areas at the lowest probability of flooding (Flood Zone 1).
	The Hatch Farm Dairies FRA allows for the Sequential Test as identified in PPS25 to be progressed and ensures that a robust and transparent decision making process is undertaken with an audit trail in place. The proposed residential and school areas are currently located in Flood Zones 1 and 2, however following completion of the land raising works the residential and school areas will be located in Flood Zone 1. 
	A small section of the proposed Winnersh Relief Road will be located within Flood Zone 3a and 3b and as such the Exception Test will have to be undertaken. The first two points set out in the Exception Test are planning considerations that must be adequately addressed by the Council. The applicant site specific FRA will addresses the third point of the Exception Test.  
	The way forward and the decision making process
	Decisions on the allocation of sites have to maintain a balance between considerations of flood risk and the various other sustainable development drivers, as well as regional targets for housing and economic growth. 
	The findings within the Hatch Farm Dairies FRA allow for decisions pertaining to the Sequential and
	 Exception Tests as identified in PPS25 to be undertaken in a robust and transparent manner.




