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Executive Summary 

Introduction 

This Strategic Flood Risk Assessment (SFRA) 2017 considers all sites identified for potential 
allocation within the new Local Plan for the district known as the Vale of Aylesbury Local Plan 
(VALP).   

The report has been prepared to update work that was included in the previous SFRAs and to 
provide appropriate supporting evidence for the VALP which will set out a vision and framework for 
development in the district from 2013 to 2033 and will be used to inform decisions on the location 
of future development and the preparation of sustainable policies for the long-term management of 
flood risk.  

The report was first issued in March 2017.  As the emerging VALP developed, there was a need to 
assess a number of additional sites at Level 2.  These have been added to Appendix A and the 
report updated.  In addition, an Addendum Note on Groundwater Flood Risk was produced in July 
2017, and has been appended to this report.  

SFRA objectives 

The Planning Practice Guidance advocates a tiered approach to risk assessment and identifies the 
following two levels of SFRA: 

1. Level One: where flooding is not a major issue in relation to Strategic Housing Land 
Availability Assessment (SHLAA) sites and where development pressures are low.  The 
assessment should be sufficiently detailed to allow application of the Sequential Test. 

2. Level Two: where land outside Flood Zones 2 and 3 cannot appropriately accommodate all 
the necessary development creating the need to apply the NPPF’s (National Planning 
Policy Framework) Exception Test.  In these circumstances the assessment should 
consider the detailed nature of the flood characteristics within a Flood Zone and 
assessment of other sources of flooding.  

Level 2 assessments 

Level 2 assessments should be undertaken at all sites which have been identified as ‘at risk’ and 
which may be carried forward in the Local Plan. The aim of the Level 2 assessments is to determine 
whether or not the Exception Test could be passed, i.e. development could be achieved safely, for 
sites that have been found to be at flood risk by the Level 1 assessment.   

The Level 1 SFRA carried out a screening of 294 HELAA sites against available flood risk 
information. Further refinement of the sites to be assessed was carried out by AVDC through the 
development of the Draft Local Plan, and 47 sites were taken forward for Level 2 assessment.  The 
primary flood source for the sites (and reason they have been assessed at Level 2) are as follows: 

• 19 sites are partly located within the current Flood Zones (3b, 3a, 3a plus climate change 
or 2),  

• 14 sites are located within Flood Zone 1 but contain an ordinary watercourse, and 

• 14 sites have greater than 10% of their area within the uFMfSW 1 in 1000 year (0.1%) risk 
area. 

Existing detailed modelling data has been reviewed and existing models re-run to assess the impact 
of climate change where possible. JFLOW modelling has been carried out at sites to fill the ‘data 
gaps’ where more detailed modelling was not available.   

Level 2 summary sheets have been prepared for each site, setting out detailed flood risk information 
from all sources and making an assessment for the requirements for the Exception Test, flood risk 
assessments and site design should these sites pass the Sequential Test.  These summary sheets 
form the main output of the Level 2 SFRA. 

Use of SFRA data 

It is important to recognise that the SFRA has been developed using the best available information 
at the time of preparation.  This relates both to the current risk of flooding from rivers, and the 
potential impacts of future climate change.  In particular, the Environment Agency’s detailed river 
models for both the Bear Brook and Upper Thame and the Upper Great Ouse are due for updates 
as part of their ongoing flood risk mapping programme.  Developers must ensure that they obtain 
and use the most up to date flood risk information for detailed site-specific flood risk assessments.  
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The SFRA should be periodically updated as appropriate when new information on flood risk, flood 
warning or new planning guidance or legislation becomes available.  New information on flood risk 
may be provided by AVDC, BCC (in its role as LLFA), the Bedford Group of IDBs, the Highways 
Authority, Thames Water, Anglian Water and the Environment Agency.   
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Abbreviations and Glossary of Terms  
Term Definition 

AEP  Annual Exceedance Probability  

AIMS Asset Information Management System (Environment Agency GIS database of assets) 

AStGWF Areas Susceptible to Groundwater Flooding 

CC Climate change - Long term variations in global temperature and weather patterns 
caused by natural and human actions. 

CDA Critical Drainage Area - A discrete geographic area (usually a hydrological catchment) 
where multiple and interlinked sources of flood risk (surface water, groundwater, sewer, 
main river and/or tidal) cause flooding in one or more Local Flood Risk Zones during 
severe weather thereby affecting people, property or local infrastructure. 

CFMP  Catchment Flood Management Plan- A high-level planning strategy through which the 
Environment Agency works with their key decision makers within a river catchment to 
identify and agree policies to secure the long-term sustainable management of flood 
risk. 

CIRIA  Construction Industry Research and Information Association 

Defra  Department for Environment, Food and Rural Affairs 

DG5 Register A water-company held register of properties which have experienced sewer flooding 
due to hydraulic overload, or properties which are 'at risk' of sewer flooding more 
frequently than once in 20 years. 

EA  Environment Agency 

Essential 
Infrastructure 

Classification of vulnerability to flood risk of development under the NPPF.   
Essential transport or utility infrastructure which has to be located in an area of flood 
risk for operational reasons.  
Table 2 and Table 3 of the Planning Practice Guidance provide further detail of the type 
of development considered appropriate for each Flood Zone. 

EU  European Union  

FEH Flood Estimation Handbook  

Flood defence Infrastructure used to protect an area against floods as floodwalls and embankments; 
they are designed to a specific standard of protection (design standard). 

Flood Risk Area An area determined as having a significant risk of flooding in accordance with guidance 
published by Defra and WAG (Welsh Assembly Government). 

Flood Risk 
Regulations 

Transposition of the EU Floods Directive into UK law.  The EU Floods Directive is a 
piece of European Community (EC) legislation to specifically address flood risk by 
prescribing a common framework for its measurement and management.   

FWMA Floods and Water Management Act - Part of the UK Government's response to Sir 
Michael Pitt's Report on the Summer 2007 floods, the aim of which is to clarify the 
legislative framework for managing surface water flood risk in England. 

Fluvial Flooding Flooding resulting from water levels exceeding the bank level of a main river 

FRA Flood Risk Assessment - A site specific assessment of all forms of flood risk to the site 
and the impact of development of the site to flood risk in the area. 

FRMP Flood Risk Management Plan 

FWMA Flood and Water Management Act 

FZ Flood Zones 

Ha Hectare 

HELAA Housing and Economic Land Availability Assessment  

Highly 
vulnerable 
development 

Classification of vulnerability to flood risk of development under the NPPF.  Includes 
emergency services stations and command centres, telecommunications required to be 
operational during flooding, basement dwellings, permanent caravan sites, hazardous 
substances installations. 
A full list is included in Table 2 of the Planning Practice Guidance, and Table 3 

http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-2-flood-risk-vulnerability-classification/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-3-flood-risk-vulnerability-and-flood-zone-compatibility/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-2-flood-risk-vulnerability-classification/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-3-flood-risk-vulnerability-and-flood-zone-compatibility/
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Term Definition 

provides further detail of the type of development considered appropriate for each 
Flood Zone. 

IDB Internal Drainage Board 

Indicative Flood 
Risk Area 

Nationally identified flood risk areas, based on the definition of ‘significant’ flood risk 
described by Defra and WAG. 

JBA  Jeremy Benn Associates Limited 

Less vulnerable 
development 

Classification of vulnerability to flood risk of development under the NPPF.  Includes 
non-residential and commercial buildings such as shops, financial, professional and 
other services; restaurants; offices; general industry, storage and distribution; non-
residential institutions; assembly and leisure.  
A full list is included in Table 2 of the Planning Practice Guidance, and Table 3 
provides further detail of the type of development considered appropriate for each 
Flood Zone. 

LFRMS Local Food Risk Management Strategy 

LLFA Lead Local Flood Authority - Local Authority responsible for taking the lead on local 
flood risk management 

LPA Local Planning Authority 

Main River A watercourse shown as such on the Main River Map, and for which the Environment 
Agency has responsibilities and powers 

More 
vulnerable 
development 

Classification of vulnerability to flood risk of development under the NPPF.  Includes 
houses, hospitals, residential institutions, hotels, pubs/nightclubs, health services, 
temporary caravan and campsites. 
A full list is included in Table 2 of the Planning Practice Guidance, and Table 3 
provides further detail of the type of development considered appropriate for each 
Flood Zone. 

NPPF National Planning Policy Framework 

Ordinary 
Watercourse 

All watercourses that are not designated Main River.  Local Authorities or, where they 
exist, IDBs have similar permissive powers as the Environment Agency in relation to 
flood defence work.  However, the riparian owner has the responsibility of 
maintenance.   

PFRA Preliminary Flood Risk Assessment 

Pitt Review Comprehensive independent review of the 2007 summer floods by Sir Michael Pitt, 
which provided recommendations to improve flood risk management in England. 

Pluvial flooding Flooding as a result of high intensity rainfall when water is ponding or flowing over the 
ground surface (surface runoff) before it enters the underground drainage network or 
watercourse, or cannot enter it because the network is full to capacity. 

PPG National Planning Policy Guidance 

PPS25  Planning and Policy Statement 25: Development and Flood Risk – superseded by the 
NPPF and PPG 

Resilience 
Measures 

Measures designed to reduce the impact of water that enters property and businesses; 
could include measures such as raising electrical appliances. 

Risk In flood risk management, risk is defined as a product of the probability or likelihood of 
a flood occurring, and the consequence of the flood. 

Return Period  Is an estimate of the interval of time between events of a certain intensity or size, in this 
instance it refers to flood events.  It is a statistical measurement denoting the average 
recurrence interval over an extended period of time.   

Sewer flooding  Flooding caused by a blockage or overflowing in a sewer or urban drainage system. 

SHLAA Strategic Housing Land Availability Assessment - The Strategic Housing Land 
Availability Assessment (SHLAA) is a technical piece of evidence to support local plans 
and Sites & Policies Development Plan Documents (DPDs).  Its purpose is to 
demonstrate that there is a supply of housing land in the Borough which is suitable and 
deliverable. 

SFRA  Strategic Flood Risk Assessment 

SoP Standard of Protection - Defences are provided to reduce the risk of flooding from a 
river and within the flood and defence field standards are usually described in terms of 
a flood event return period.  For example, a flood embankment could be described as 
providing a 1 in 100-year standard of protection. 

SuDS  Sustainable Drainage Systems - Methods of management practices and control 
structures that are designed to drain surface water in a more sustainable manner than 
some conventional techniques 

Surface water Flooding from surface water runoff as a result of high intensity rainfall when water is 

http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-2-flood-risk-vulnerability-classification/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-3-flood-risk-vulnerability-and-flood-zone-compatibility/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-2-flood-risk-vulnerability-classification/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-3-flood-risk-vulnerability-and-flood-zone-compatibility/
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Term Definition 

flooding ponding or flowing over the ground surface before it enters the underground drainage 
network or watercourse, or cannot enter it because the network is full to capacity, thus 
causing what is known as pluvial flooding.   

SWMP  Surface Water Management Plan - The SWMP plan should outline the preferred 
surface water management strategy and identify the actions, timescales and 
responsibilities of each partner.  It is the principal output from the SWMP study. 

uFMfSW Updated Flood Map for Surface Water 

VALP Vale of Aylesbury Local Plan 

Water 
compatible 
development. 

Classification of vulnerability to flood risk of development under the NPPF.  Includes 
development that requires waterside location (e.g. Flood control infrastructure, water 
supply and sewage transmission infrastructure and pumping stations, docks, marinas 
and wharves, water-based recreation), lifeguard and coastguard stations, amenity and 
recreation.  Excludes sleeping accommodation unless essential for staff and subject to 
evacuation plan. 
A full list is included in Table 2 of the Planning Practice Guidance, and Table 3 
provides further detail of the type of development considered appropriate for each 
Flood Zone. 

WFD Water Framework Directive 

  

http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-2-flood-risk-vulnerability-classification/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-3-flood-risk-vulnerability-and-flood-zone-compatibility/
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1 Introduction 

1.1 Introduction 

1.1.1.1 The Council is currently preparing a new Local Plan for the district known as the Vale of Aylesbury 
Local Plan (VALP) which will set out a vision and framework for development in the district from 
2013 to 2033 for housing, the economy, community facilities and infrastructure, and will address 
design, climate change and environmental protection. 

1.1.1.2 This issue of the Strategic Flood Risk Assessment (SFRA) 2017 document replaces the Level 1 
SFRA update published by Aylesbury Vale District Council (henceforth referred to as 'the Council') 
in August 2012 replacing the original SFRA published in August 2007.   

1.1.1.3 The report has been prepared to replace the content that was included in the previous SFRA and 
to provide appropriate supporting evidence to assist the council in its Sustainability Appraisal and 
will inform the draft VALP.  The 2016 SFRA update will be used to inform decisions on the location 
of future development and the preparation of sustainable policies for the long-term management 
of flood risk. 

1.1.1.4 The report was first issued in March 2017.  As the emerging VALP developed, there was a need 
to assess a number of additional sites at Level 2.  These have been added to Appendix A and the 
report updated.  In addition, an Addendum Note on Groundwater Flood Risk was produced in July 
2017, and has been appended to this report.  

1.2 SFRA Objectives 

1.2.1.1 The Planning Practice Guidance advocates a tiered approach to risk assessment and identifies 
the following two levels of SFRA: 

1. Level One: where flooding is not a major issue and where development pressures are low.  
The assessment should be sufficiently detailed to allow application of the Sequential Test. 

2. Level Two: where land outside Flood Zones 2 and 3 cannot appropriately accommodate 
all the necessary development creating the need to apply the NPPF’s Exception Test.  In 
these circumstances the assessment should consider the detailed nature of the flood 
characteristics within a Flood Zone and assessment of other sources of flooding. 

1.2.1.2 The Level 1 SFRA identified that Level 2 SFRA assessments were required at a number of sites 
in Aylesbury Vale.  Level 2 assessments should be undertaken at all sites which have been 
identified as ‘at risk’ and which may be carried forward in the Local Plan. The aim of the Level 2 
assessments is to determine whether or not the Exception Test could be passed, i.e. development 
could be achieved safely, for sites that have been found to be at flood risk by the Level 1 
assessment. 

1.3 How to use the Level 2 SFRA   

1.3.1.1 The Level 2 report gives a short non-technical summary of how the Level 2 sites were selected, 
the detailed flood risk data that was used to carry out individual site-level assessments for each of 
the Level 2 sites, and how climate change was assessed.  Further technical detail is given in the 
Appendices. 

1.3.1.2 The main output of the Level 2 Assessment are the individual site summary sheets, in Appendix A, 
which offer high level flood risk assessments and conclusions for each site.  

1.4 Consultation  

1.4.1.1 This document has been prepared with the guidance and input of the Environment Agency and 
Buckinghamshire County Council throughout the process.  Thames Water and Anglian Water have 
provided data.  

AVDC, Buckinghamshire County Council, the Environment Agency, Anglian Water, Thames Water 
and Internal Drainage Boards represented the Steering Group for the SFRA.  Comments from the 
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Steering Group have been responded to, amendments made and this Final Report is considered 
agreed by the Steering Group. 

2 How did we identify sites for the Level 2 assessment? 

2.1.1.1 The Level 1 SFRA carried out a screening of 294 HELAA (version 3) sites against available flood 
risk information including: 

• Flood Map for Planning (Rivers and Sea) – Flood Zone 2 and 3 

• Climate change (initial Level 1 screening used Flood Zone 2 as a proxy, additional checks 
were made against the Flood Zone 3a plus climate change compiled during the Level 2 
SFRA) 

• Updated Flood Map for Surface Water 

• Flood Risk from Reservoirs mapping 

• Historic Flood Map 

2.1.1.2 The detailed assessment of fluvial flood risk to the 294 identified sites suitable for development, 
found that 242 of these were not at any identified flood risk based on the available information. Of 
the sites at risk, 46 were at risk from Flood Zone 2 or 3a plus climate change and 41 were identified 
as being at risk from Flood Zone 3 (either a or b) and of these sites, 19 had a total site area of 
greater than 10% at risk from the 1 in 1000 year surface water flood map. 24 sites were identified 
as within the Environment Agency’s historic flood outline. The assessment of surface water risk 
identified that 133 sites were at risk from the 100 year uFMfSW outline and 40 of these sites had 
an area of greater than 10% at risk. 

2.1.1.3 Further refinement of the sites to be assessed was carried out by AVDC through the development 
of the Draft Local Plan and the HELAA (version 4), and 47 sites were taken forward for Level 2 
assessment.  This further refinement included formulating a housing requirement for each 
settlement and determining whether that settlement required allocations to be made.  It also 
included removing sites that already had planning permission.   

2.1.1.4 The primary flood source for the sites (and reason they have been assessed at Level 2) are as 
follows: 

• 19 sites are partly located within the current Flood Zones (3b, 3a, 3a plus climate change 
or 2),  

• 14 sites are located within Flood Zone 1 but contain an ordinary watercourse, and 

• 14 sites have greater than 10% of their area within the uFMfSW 1 in 1000 year (0.1%) risk 
area. 

3 What detailed flood risk information has been used? 

3.1 Environment Agency detailed hydraulic models 

3.1.1.1 The Environment Agency flood risk mapping programme has produced two large detailed 
hydraulic models within Aylesbury District.  These cover the Bear Brook and Upper Thame 
catchment (2008) and the Upper Great Ouse catchment (2011). Their outputs are incorporated 
into the existing Flood Zones, but they can also provide additional information on flood 
probability, rates of onset, depths, velocities and hazards.   

3.1.1.2 Both of these models are approved Environment Agency models, produced to best practice flood 
mapping methodology.  They are the best available data at the time of completion of the SFRA. 

3.1.1.3 Both of these models are due to be updated in the Environment Agency’s flood risk mapping 
programme over the next few years.  Their results can provide valuable information as long as the 
limitations are understood: 

• Flood data used will not have taken into account more recent flood events (e.g. February 
2014) 

• Certain aspects of the techniques used to estimate extreme flood flows (Flood Estimation 
Handbook) have changed. 
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• Ground level (LiDAR) and river survey data may have improved due to recent surveys or 
changed in certain discrete locations (e.g. where development has re-landscaped ground 
levels) 

3.1.1.4 The scope of the SFRA does not allow for re-survey and re-modelling of these extensive river 
catchments.  However, we did attempt to obtain and re-run the models for climate change 
scenarios.   

3.1.1.5 We have assessed the implications of these limitations on the objectives of the SFRA, which is to 
assess the level of flood risk to each site to determine whether it is likely to be possible to develop 
them safely without increasing flood risk elsewhere.  Each of the hydraulic models available within 
Aylesbury was reviewed by a senior hydrologist and hydraulic modeller to assess its suitability and 
limitations for use within a Strategic Flood Risk Assessment.  These reviews are summarised in 
Appendix B and noted in relation to particular sites in Appendix A. 

3.2 Other detailed hydraulic models 

3.2.1.1 Two other models have been produced recently within the District. 

3.2.2 The Willows Flood Alleviation Scheme (FAS) (2015) 

3.2.2.1 This model was commissioned by AVDC as part of a study to look at flood alleviation options for 
The Willows estate in Aylesbury, following the February 2014 flooding. The report, model and 
mapping in PDF format was available to this study. The model results have been described in the 
assessment for the relevant sites affected, however the mapping was not available in GIS format 
so has not been included on the SFRA maps. 

3.2.3 Woodlands FRA (2016) 

3.2.3.1 During the preparation of the Level 1 SFRA, a planning application had been submitted for the 
‘Woodlands’ development, forming most of the College Farm, College Road North site (WTV018) 
and the eastern part of the Manor Farm, Broughton site (BIE022) (planning application reference 
16/01040/AOP submitted 18 March 2016).  This included an FRA with detailed modelling by Peter 
Brett Associates (PBA).  This model is an update and more detailed development of the Bear 
Brook Model. 

3.2.3.2 The Environment Agency had this model reviewed and were yet to approve it at the time of the 
Level 2 analysis (November 2016).  It was not therefore used directly in the Level 1 SFRA mapping 
or the first issue of the Level 2 SFRA, but the model results were discussed within the relevant site 
flood risk summaries.  

3.2.3.3  By the time of the Final Level 2 SFRA report, the model and FRA had been agreed by the 
Environment Agency.  In July 2017, modelling outputs (flood extents only) were made available 
for use in the SFRA.  The SFRA Flood Zones were subsequently updated upstream of Broughton 
Road Bridge, and Level 2 summary sheets and maps for sites affected by the changes were also 
updated.  The Level 1 SFRA has not been changed. 

3.3 JFlow+ modelling 

3.3.1.1 The available detailed modelling did not cover all of the sites at risk from fluvial flooding, particularly 
from ordinary watercourses.  Also, up to date climate change scenario runs were not available for 
the Upper Great Ouse model. As part of the Level 2 SFRA, JFLOW modelling was carried out in 
order to fill in these data gaps.   

3.3.1.2 JFlow+ is a modelling software which models water flowing across the floodplain.  More detail is 
given in Appendix C.  

3.3.1.3 The 20, 50, 100, 100 + 70% (Thames) and 100 + 65% (Anglian) fluvial events were run for all of 
the watercourses which intersect the Level 2 sites in order to give a full suite of flood extent, depth, 
velocity, and hazard information. In some cases this included smaller watercourses that are not 
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currently included in the Flood Zones. 

3.4 Aylesbury Town Level 2 SFRA (2009) 

3.4.1.1 The Aylesbury Town Level 2 SFRA1 was a detailed study which modelled potential flood alleviation 
options for flood alleviation for the town.  Many of these continue to be viable options, which 
Buckinghamshire County Council continues to pursue.  Detailed options modelling is beyond the 
scope of a District-wide SFRA, however these options have been referenced where relevant to the 
present sites under consideration. 

3.5 LiDAR 

3.5.1.1 The up to date LiDAR from 2014, 2012, 2009 was referred to throughout the assessment in order 
to ‘reality check’ the results. 

4 How have we assessed climate change? 

4.1 Government guidance on climate change 

4.1.1.1 Updated government guidance on assessing the impact of climate change on flooding in line with 
the UKCP09 Climate Change Projections2 was released in February 20163.  The guidance 
provides a range of climate change allowances which are dependent on location (by river basin) 
and timescale of development (epoch).  It also provides several bands (termed ‘central’, ‘higher 
central’ and ‘upper end’) to test depending on the vulnerability of the development and the Flood 
Zone within which it is located.   

4.1.1.2 Aylesbury Vale District covers two different river basins, ‘Thames’ and ‘Anglian’ – the Bear 
Brook/Thame catchment drains to the Thames river basin, and the Upper Great Ouse catchment 
drains to the Anglian river basin.  These two catchment areas are therefore subject to different 
climate change allowances under the guidance (as shown in Table 4-1). 

4.1.1.3 For the purposes of strategic planning, the key epoch considered is 2070-2115 as this reflects the 
lifetime of development; and the key vulnerability is ‘more vulnerable’ as this represents a 
conservative classification incorporating all vulnerabilities.  The key allowances to consider for 
Flood Zone 3a are therefore the higher central and upper end (35% and 65/70% in 
Anglian/Thames river basins respectively) as shown in Table 4-1. 

Table 4-1: Climate Change Allowances 

River 
basin 
district 

Allowance 
category 

Total potential 
change anticipated 
for the ‘2020s’ 
(2015 to 2039) 

Total potential 
change anticipated 
for the ‘2050s’ 
(2040 to 2069) 

Total potential 
change anticipated 
for the ‘2080s’ 
(2070 to 2115) 

Thames 
  
  

Upper end 25% 35% 70% 

Higher central 15% 25% 35% 

Central 10% 15% 25% 

Anglian 
  
  

Upper end 25% 35% 65% 

Higher central 15% 20% 35% 

Central 10% 15% 25% 

4.2 Climate change modelling 

4.2.1.1 In order to assess the impact of these climate change scenarios on the 1 in 100-year flood risk 
(Flood Zone 3a) at development sites, in accordance with the NPPF, we used the following 

                                                      
1 Aylesbury Town Level 2 Strategic Flood Risk Assessment: Final Report (April 2009) 
https://www.aylesburyvaledc.gov.uk/sites/default/files/page_downloads/Aylesbury-Level-2-SFRA-Final-
v1-09-04-09.pdf 
2 UK Climate Projections (UKCP09) http://ukclimateprojections.metoffice.gov.uk/21678 

3 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 

https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
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hierarchy of modelling information as agreed with AVDC and the Environment Agency: 

1. Re-run of existing detailed models with the higher central and upper end climate change 
flows scenarios. 

2. JFlow+ run of upper end climate change flow scenario.   

3. Flood Zone 2 with reference to LiDAR as a proxy. 

4.2.1.2 Unfortunately, the addition of greater flows into hydraulic models beyond their optimised flow limits 
has a tendency to cause a lot of instability, and adding 65% or 70% onto the 1 in 100 year flow 
often leads to model failure.  We were able to run both climate change events for the Bear Brook 
and Upper Thame model, but not for the Upper Great Ouse model.   

4.2.1.3 Elsewhere we were able to use JFLOW to model climate change.  This was carried out on most 
of the ordinary watercourses within the sites even where there are no current Flood Zones.  The 
source of climate change information is noted on the summary sheets under ‘Available model data 
and limitations’.  

4.2.1.4 The Bear Brook and Upper Thame model was provided by the Environment Agency as a 
‘defended’ model, i.e. including the flood defences.  The Flood Zone 3a plus climate change (which 
should be undefended) was created by combining the modelled outline with the Areas Benefitting 
from Defences, to make sure it was as consistent as possible with Flood Zone 3 methodology. 

5 How have we assessed residual risk? 

5.1 Flood defence breaches and overtopping 

5.1.1.1 There are three sites that are found to be at residual risk from overtopping or failure of flood 
defences.  All are downstream of Flood Storage Areas (FSAs) built as part of the Aylesbury Vale 
Flood Alleviation Scheme in the mid-1990s.  

5.1.1.2 Risk of breach of these FSAs has been assessed using the latest Environment Agency Risk of 
Flooding from Reservoirs map, which includes all three of these FSAs and contains extents, depths 
and velocities.  The results have been noted in the summary sheets for each site.  The modelling 
that was carried out to produce these maps is more recent than that carried out by the previous 
Aylesbury Town Level 2 SFRA (2009), although this is still a useful source of information. 

5.2 Structure blockage 

5.2.1.1 Culverts and structures susceptible to blockage within or close to proposed sites were identified 
using OS mapping, the Environment Agency Spatial Flood Defences GIS dataset (which includes 
culvert assets), and through consultation with Buckinghamshire County Council.   Structures were 
identified in 12 sites.  It was not possible to survey them all and precautionary qualitative 
assessments were made using existing information. 

5.2.1.2 An individual assessment was carried out for each structure, using existing model, survey and 
LiDAR data where available to determine: 

a) The size of the structure and whether it presents a barrier to overland flow in the event of 
a blockage (e.g. a railway embankment), or whether the structure could be by-passed in 
the event of a blockage.   

b) The likely impact on the flood risk area within the site considering the topography.  The 
uFMfSW can be used as a proxy for small culverts as it does not take their capacity into 
account.  

c) The likelihood of a major impact on the housing capacity (i.e. causing flooding beyond the 
existing Flood Zone extents).   

5.2.1.3 A description of the findings is included in the site summary sheets.  

6 Level 2 site flood risk summaries 

6.1.1.1 The flood risk summary sheets and maps in Appendix A give flood risk information for each Level 2 
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site in order to support the application of the Sequential Test and inform AVDC whether the 
Exception Test would be required and/or development will be viable. These summary sheets and 
maps form the main output of the Level 2 SFRA. 

6.2 Site maps 

6.2.1.1 Each site has an associated map displaying all the relevant available flood risk mapping.  The 
Level 1 SFRA contains explanatory information of the origin of the different risk maps and the 
planning implications of each of the Flood Zones. 

6.2.1.2 The site maps include: 

Data type Description/explanation 

Fluvial flood risk Historic flooding – Environment Agency Recorded Flood Outlines 
layer 

Flood Zone 3b – Functional Floodplain - composite outline created 
for the SFRA. 

This is composed of the best available data for Functional Floodplain 
for each watercourse, either: 

• 20 year outlines from a detailed model; 

• 20 year outlines from a JFlow model; or 

• Flood Zone 3a as a precautionary proxy. 

Flood Zone 3a – Environment Agency national Flood Zone 3a 

Flood Zone 2 – Environment Agency national Flood Zone 2 

Flood Zone 3a plus climate change - composite outline created for 
the SFRA. 

This is composed of the best available data for the 100 year plus 
climate change event for each watercourse, either: 

• 100 year plus 70% (Thames) or 65% (Anglian) outlines from a 
detailed model; 

• 100 year plus 70% (Thames) or 65% (Anglian) outlines from a 
JFlow model; or 

• Flood Zone 2 as a proxy. 

Model outlines Modelled outlines for different return periods from detailed 
models/JFlow, where they were available. 

This gives additional information about the likely frequency of 
flooding at lower return periods within the Flood Zones. 

Hazard Modelled flood hazard value from detailed models/JFlow, where 
they were available. 

Hazard is an indicator calculated from depth, velocity and a debris 
factor.  Its value is used to determine the risk to people that flooding 
poses (low, danger for some, danger for most, danger for all) based 
on Defra guidance4. 

Velocity Modelled maximum flood velocity value from detailed models/JFlow, 
where they were available. 

Velocity is a measure of how fast the flood water is likely to be 
flowing. 

Depth Modelled maximum flood depth value from detailed models/JFlow, 
where they were available. 

                                                      
4 Defra/Environment Agency Flood Risks to People Guidance Document FD2321/TR2 
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Data type Description/explanation 

Surface water flood risk  Environment Agency national updated Flood Map for Surface Water 
mapping (showing risk area for 3 different probability events) 

Areas Susceptible to 
Groundwater Flooding  

Environment Agency national Areas Susceptible to Groundwater 
Flooding mapping 

The map shows the proportion of each 1km grid-square for which 
geological and hydrogeological conditions indicate that groundwater 
might emerge 

Flood defence assets  Environment Agency AIMS and national defence datasets. 

6.3 Summary sheets 

6.3.1.1 The summary sheets include: 

• Basic site information (area, type of site) 

• Type of development – The Level 1 SFRA and Table 2 and Table 3 of the Planning 
Practice Guidance provide further detail of the type of development considered 
appropriate for each Flood Zone (https://www.gov.uk/government/collections/planning-
practice-guidance). 

• Existing watercourses and coverage of IDB. 

• History of flooding (where information is available) 

• Description of the availability and limitations of modelled data 

• Fluvial flooding description – % of site in each Flood Zone.  For Flood Zone 2b, 3a, 2 and 
1 these are cumulative (i.e. sum should be 100%).  Flood Zone 3a plus climate change 
has been calculated separately as a simple % of the site covered by this zone.  

• Fluvial flooding description – characteristics, extents, hazard, velocity, depths, rate of 
onset and duration of flooding (where information is available) 

• Surface water flooding description - % of site in each uFMfSW category, description of 
surface water flow paths. 

• Areas Susceptible to Groundwater Flooding Map class 

• Description of reservoir and canal flood risk 

• Assessment of flood defences – description, standard of protection, assessment of 
residual risk. 

• Assessment of the presence of culverts or other structures which may be prone to 
blockages, and a qualitative assessment of the potential impacts of blockages 

• Flood warning coverage 

• An assessment of how safe access and egress could be managed 

• Assessment of the impact of climate change on flood risk at the site 

• Geology (www.bgs.ac.uk) and soil types (www.landis.org.uk/soilscapes) 

• Recommendations on drainage control and impact mitigation, including SuDS and flood 
betterment opportunities.   

• Recommendations for policies within the Local Plan based on the evidence, including 
requirements for the Exception Test, flood risk assessments and site design. 

7 The Sequential and Exception Test 

7.1.1.1 The Sequential Test must be performed when considering the placement of future development 
and for planning application proposals.  The sequential approach to locating developments away 
from areas of flood risk should be followed for all sources of flooding and is described in more 
detail in the Level 1 SFRA.  The Planning Practice Guidance gives detailed instructions on how to 
perform the test in preparation of a Local Plan (https://www.gov.uk/guidance/flood-risk-and-
coastal-change#Sequential-Test-to-Local-Plan) or for individual planning applications 
(https://www.gov.uk/guidance/flood-risk-and-coastal-change#Sequential-Test-to-individual-

http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-2-flood-risk-vulnerability-classification/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-3-flood-risk-vulnerability-and-flood-zone-compatibility/
https://www.gov.uk/government/collections/planning-practice-guidance
https://www.gov.uk/government/collections/planning-practice-guidance
http://www.bgs.ac.uk/
http://www.landis.org.uk/soilscapes
https://www.gov.uk/guidance/flood-risk-and-coastal-change#Sequential-Test-to-Local-Plan
https://www.gov.uk/guidance/flood-risk-and-coastal-change#Sequential-Test-to-Local-Plan
https://www.gov.uk/guidance/flood-risk-and-coastal-change#Sequential-Test-to-individual-planning-applications
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planning-applications). 

7.1.1.2 AVDC are carrying out the Sequential Test (and, if necessary, the Exception Test) as part of the 
Sustainability Appraisal (SA) process, and partners will be consulted on this.  They will follow the 
methodology set out in the ‘Flood Risk Sequential and Exception Tests: Thames Area Guide for 
Local Planning Authorities’, which was provided by the Environment Agency in February 2017 (see 
Figure 7-1.  The evidence presented within the SFRA Level 1 and 2 is intended to support the 
decision-making process.   

Figure 7-1 Sequential Test flow chart (from ‘Flood Risk Sequential and Exception Tests: Thames 

Area Guide for Local Planning Authorities’ (Environment Agency, 2017) 

 

7.1.1.3 It should not be assumed that individual sites within Flood Zone 1 satisfy requirements of the 
Sequential Test. When ranking sites, consideration should be given to the impact of climate 
change on the Flood Zones, and flood risks from all other sources, including ordinary 
watercourses, surface water, groundwater, sewer flooding, areas with known drainage problems 
and any potential CDA's (critical drainage areas), and the safety of access routes.  

7.1.1.4 Where flood risk has been identified, the importance of using the sequential approach to locate 
development away from areas at risk from all sources of flooding is part of the process.  This has 
also been clearly stated in the summary sheets. 

7.1.1.5 The SFRA does not assume that any site will pass the Sequential Test.  If, following an application 
of the Sequential Test, it is not possible for the development to be located in areas with a lower 
probability of flooding, the Exception Test must then be applied if deemed appropriate.  The 
summary sheets highlights sites that would in theory be required to pass the Exception Test if they 
passed the Sequential Test.  The aim of the Exception Test is to ensure that more vulnerable 
property types, such as residential development can be implemented safety and are not located 
in areas where the hazards and consequences of flooding are inappropriate.   

8 Summary of flood risk constraints and opportunities 

8.1.1.1 The following section is intended to broadly summarise the planning advice and development 
implications given on the individual summary sheets in order to inform AVDC in their application 
of the Sequential Test (and, if required the Exception Test). 

8.1.1.2 Following the completion of the Sequential Test (and, if required the Exception Test) by AVDC, 
any sites that pass and are taken forward into the Local Plan would still be required to submit a 
full and detailed site-specific Flood Risk Assessment along with any planning application.  

https://www.gov.uk/guidance/flood-risk-and-coastal-change#Sequential-Test-to-individual-planning-applications
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Tailored recommendations for FRA requirements for individual sites (in terms of detailed modelling 
requirements, potential for structure blockages or residual risk etc.) are given in the summary 
sheets. 

8.2 Sites substantially within Flood Zone 2 and 3 

8.2.1.1 Three sites were found to have significant proportions of the site at fluvial flood risk (>50% of their 
total area), meaning that it would be difficult to keep all development within Flood Zone 1.  This 
represents a serious constraint to development.    AYL051 and AYL054 are also at high residual 
risk from a failure of the flood storage areas upstream. 

Site code Name 

AYL051 Tring Road (Hazell's) 

AYL054 Walton Mill, Osier Way, off Park Street 

WTV018 Land north of Aston Clinton Road, adjacent to College Farm 

8.2.1.2 If the Sequential Test was found to have been passed by AVDC, the Exception Test would then 
be required depending on the vulnerability of the development (see Table 2 and Table 3 of the 
Planning Practice Guidance):  

• if More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate 
change; 

• if Highly Vulnerable development is located in FZ2; 

• if Essential Infrastructure is located in Flood Zone 3b 

8.2.1.3 Development will not be permitted in the following scenarios (see Table 2 and Table 3 of the 
Planning Practice Guidance): 

• Highly Vulnerable infrastructure within FZ3a, FZ3a plus climate change and FZ3b; 

• More Vulnerable and Less Vulnerable Infrastructure within FZ3b. 

8.2.1.4 Flood risk assessments must carry out detailed modelling where appropriate to define the Flood 
Zones and model the effect of climate change.  Climate change modelling should be undertaken 
using the relevant allowances (February 2016) for the type of development and level of risk. The 
requirements for flood risk assessments are set out in the Level 1 SFRA.  

8.2.1.5 The site and building design will need to ensure that the development is safe and resilient to the 
modelled flood risk, and any residual risk in defended areas. Flood mitigation is likely to be 
required.  Development should be designed using a sequential approach, with built 
development/higher vulnerabilities located towards areas of lower risk and hazard.  The functional 
Flood Zone 3b and areas of higher hazard should be preserved as public open space. Further 
detail is given on the relevant summary sheets. 

8.3 Sites partially within Flood Zone 2 and 3 

8.3.1.1 For 16 of the sites examined, parts of the site fall within Flood Zone 2 or 3 (including climate 
change).  However, AVDC have assumed when calculating housing numbers that there will be no 
built development within the existing Flood Zones 2 and 3.  It is expected that it will be possible to 
preserve Flood Zones 2 and 3 (subject to a detailed flood risk assessment) as public green space, 
with built development restricted to Flood Zone 1, safe from actual and residual fluvial flood risk.  
The presence of and access to a watercourse may, with careful planning, enhance the amenity 
value of a development.  The viability of the remaining area will need to be assessed by AVDC 
through the Sustainability Appraisal. 

8.3.1.2 For 13 of these sites, over 90% of the site is in Flood Zone 1 and the sequential approach to site 
design may be a reasonable way forward (given due consideration of safe access for instance).   

8.3.1.3 The remaining three (BIE022, BUC051 and WIN01) will require careful consideration as to whether 
the sequential approach will be able to deliver the required housing numbers while keeping the 

http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-2-flood-risk-vulnerability-classification/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-3-flood-risk-vulnerability-and-flood-zone-compatibility/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-2-flood-risk-vulnerability-classification/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-3-flood-risk-vulnerability-and-flood-zone-compatibility/
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development and access and egress safe.  

Site code Name 

ASF001 Land adjacent to The Old Rectory in Ashton Stanford, Stanbridge Road 

AST037 Land west side of College Road North, adjacent the Grand Union Canal 

AYL073 Land at Thame Road/ Leach Road, Aylesbury 

BIE022 Manor Farm, Broughton 

BUC051 West Buckingham, land bound by Tingewick Road, A421, Radclive Road 
and Brackley Road. 

EDL002 Land off Dove Close, Eddlesborough 

EDL021 Slicketts Lane, Eddlesborough 

NLV001 Site west of Far Bletchley, at the south western edge of Milton Keynes. 
Boundary A421 & A4034, disused railway and  Whaddon Road. Adjoins 
residential of west Bletchley. 

SCD008 ‘Mollys Folly’ and Molly’s Field Land adjacent to Addison Road 

SMD009 Land between Oxford Road and Wendover Road 

SHM012 Land To The South Of Newton Leys Off Drayton Road And Stoke Road 

STO016 Land between Oxford Road and Wendover Road 

WIN001 Land to east of B4033, Great Horwood Road 

WTV017 Westonmead Farm, A41 London Road 

WTV019 Land Adjacent to Aston Clinton Holiday Inn 

WTV022 Land at Hampden Fields 

8.3.1.4 If the Sequential Test was found to have been passed by AVDC, the Exception Test would then 
be required depending on the vulnerability of the development (see Table 2 and Table 3 of the 
Planning Practice Guidance):  

• if More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate 
change; 

• if Highly Vulnerable development is located in FZ2; 

• if Essential Infrastructure is located in Flood Zone 3b 

8.3.1.5 Development will not be permitted in the following scenarios (see Table 2 and Table 3 of the 
Planning Practice Guidance): 

• Highly Vulnerable infrastructure within FZ3a, FZ3a plus climate change or FZ3b; 

• More Vulnerable and Less Vulnerable Infrastructure within FZ3b. 

8.3.1.6 Flood risk assessments must carry out detailed modelling where appropriate to define the Flood 
Zones and model the effect of climate change.  Climate change modelling should be undertaken 
using the relevant allowances (February 2016, updated February 2017) for the type of 
development and level of risk. The requirements for flood risk assessments are set out in the Level 
1 SFRA. Further detail for individual sites is given on the relevant summary sheets. 

8.3.1.7 Sites BUC051, CHE001, EDL002 and EDL021 fall within or drain into the Buckingham and River 

http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-2-flood-risk-vulnerability-classification/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-3-flood-risk-vulnerability-and-flood-zone-compatibility/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-2-flood-risk-vulnerability-classification/
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-3-flood-risk-vulnerability-and-flood-zone-compatibility/
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Ouzel IDB drainage district.  Early liaison with the IDB is advised for these sites. 

8.4 Sites at risk from flooding from ordinary watercourses 

8.4.1.1 There are 14 sites which fall entirely in Flood Zone 1, but which contain an ordinary watercourse 
(or in one case, a main river with no Flood Zones).  Most of these sites also have significant surface 
water risk: 

Site 
code 

Name 

BUC046 Land off Osier Way (south of A421 and east of Gawcott Road) Buckingham 

GHW003 Land at Greenway Farm 

HAD03 Land west of Stanbridge road 

HAD05 Land north east of Station Road  

HAD009 Fairfields Farm, Stanbridge Road 

PAD007 Land to the r/o Fairhaven and adjoining Main Street 

SMD004 Land south of Stoke Mandeville Hospital 

SMD006 Land between Oxford Road and Wendover Road 

SMD007 Land on Wendover Road 

SMD008 Land between Wendover Road and railway line 

SMD016 Land West of Wendover Road 

WGR001 Land to the west of Church Street 

WHA001 Shenley Road 

WIN002 Land west of Furze Lane 

8.4.1.2 These sites must still pass the Sequential Test, taking account of the local source of flooding.  
Sites in Flood Zone 1 must demonstrate that development will be sequentially designed away from 
areas at risk.  In all of these cases, the area at risk is likely to be limited and the sequential 
approach to site design should be possible.   

8.4.1.3 Flood risk assessments must carry out detailed modelling where appropriate to define in detail the 
area at risk of flooding and model the effect of climate change.  The requirements for flood risk 
assessments are set out in the Level 1 SFRA. Further detail is given on the relevant summary 
sheets. 

8.4.1.4 Early liaison with Buckingham County Council (LLFA) is advised for all sites within Flood Zone 1 
that contain an ordinary watercourse.   

8.4.1.5 Sites BUC046 and GHW003 fall within or drain into the Buckingham and River Ouzel IDB drainage 
district.  Early liaison with the IDB is advised for these sites. 

8.5 Sites at risk of significant surface water flooding 

8.5.1.1 All developments over 1ha must carry out a flood risk assessment to assess surface water 
drainage and other sources of flooding.  There are 14 sites where more than 10% of the site area 
is within the uFMfSW 1 in 1000 year risk area: 

Site code Name 

AYL049 Land To Rear Of Ashley Row And Adj To 37 Haddington Way   

AYL052 PO Sorting Office, Cambridge Street 

AYL115 Rabans Lane, Aylesbury 

CHE001 Land east and south of Croft Meadows 

EDL003 Land north of Cow Lane 

EDL020 29 The Green, Edlesborough 

GHW016 The Meadows, Land off Willow Road 
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HAD010 Land rear of Station Road 

MGB003 Leopold Farm and area to the west 

NLV008 Land north of Stoke Road 

PIT004 Land Rear Of Vicarage Road 

PIT007 Land north of Marsworth Road 

QUA001 Land south west of 62 Station Road 

SCD013 Land opposite 25 North End Road 

 

8.5.1.2 These sites must still pass the Sequential Test, taking account of the local source of flooding. Sites 
in Flood Zone 1 will not require the Exception Test but must still demonstrate that development 
will be sequentially designed away from areas at risk.    

8.5.1.3 Flood risk assessments must carry out surface water modelling to define the level of surface water 
risk, and the risk areas / flow paths, including the effects of climate change.  Drainage designs 
should ‘design for exceedance’ and accommodate existing surface water flow routes.  Building 
design (threshold levels etc.) should ensure that development is safe from flooding. The 
requirements for surface water strategies and flood risk assessment are set out in the Level 1 
SFRA.  Further detail is given on the relevant summary sheets. 

8.5.1.4 Liaison with the Buckingham County Council (LLFA) is advised for sites within Flood Zone 1 that 
contain significant surface water flood risk. 

8.5.1.5 Sites CHE001, EDL003, EDL020 and GHW016 fall within or drain into the Buckingham and River 
Ouzel IDB drainage district.  Early liaison with the IDB is advised for these sites. 

8.6 Groundwater flood risk 

A note on groundwater flood risk was prepared in July 2017 in response to concerns from BCC.  
This has been appended to this report.  

8.7 Opportunities for flood betterment 

8.7.1.1 Many of these potential developments offer real opportunities to provide flood betterment 
alongside sustainable development.  Such opportunities should be discussed with the LLFA, 
Environment Agency and IDB as appropriate at an early planning stage.  Opportunities have been 
highlighted on the relevant site summary sheets. 

8.7.2 SuDS and surface water management 

8.7.2.1 All developments must take the opportunity to implement exemplar SuDS design, delivering 
multiple benefits for the development (water quality, biodiversity, amenity, green infrastructure). 
Some sites may also present opportunities for mitigation of surface water flow routes to improve 
flood risk on adjoining land – particularly to roads, and public buildings such as hospitals and 
schools. There is further guidance on this in the Level 1 SFRA. 

8.7.3 Flood storage opportunities 

8.7.3.1 There are several large sites in the headwaters of Bear Brook/Upper Thame catchment upstream 
of Aylesbury and the Great Ouse Catchment upstream of Buckingham, which have the opportunity 
to ‘slow the flow’ through areas of existing risk by enhancing existing natural floodplain storage or 
implementing formal flood storage areas. Some of these were investigated and modelled by the 
Aylesbury Town Level 2 SFRA (2009).  

8.7.3.2 Some sites have existing ‘de facto’ structures such as embanked railway lines which hold back 
water and could be exploited.  Potential schemes would need to be tested to ensure that changing 
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the timing of peak flows does not exacerbate flooding downstream. 

8.7.4 Strategic transport infrastructure 

8.7.4.1 A number of sites incorporate proposed routes of new transport infrastructure such as HS2, East 
West Rail, new strategic roads (e.g. Stoke Mandeville A4010 Realignment, A413/A418 Eastern 
Link Road). There may be opportunities to build-in flood management measures at the design 
stage of the strategic transport infrastructure.  For example, consideration should be given to the 
possibility to provide further flood mitigation by constructing strategic transport routes on 
embankments, where/if appropriate, to act as dams and store water upstream.   

8.7.5 WFD improvements 

8.7.5.1 Improvements or daylighting of culverts and removal of other structures which may restrict flow, 
have the potential to reduce flood risk, provide amenity space and improve habitats.  There is 
further guidance on this in the Level 1 SFRA. 

8.7.6 Developer contributons 

8.7.6.1 Opportunities for developer contributions to flood mitigation options under consideration by 
organisations such as Buckinghamshire County Council and/or Environment Agency. There is 
further guidance on this in the Level 1 SFRA. 

9 Future use of SFRA data 

9.1.1.1 The Level 2 SFRA has examined each of the sites deemed to be at flood risk in more detail.  The 
aim of the Level 2 assessments is to determine whether or not the Sequential and Exception Test 
could be passed, i.e. development could be achieved safely, for sites that have been found to be 
at flood risk by the Level 1 assessment.  The limitations of the available detailed modelling have 
been highlighted, and detailed flood risk assessments will be required on all of these sites to 
ensure that they are designed safely. 

9.1.1.2 It is important to recognise that the SFRA has been developed using the best available information 
at the time of preparation.  This relates both to the current risk of flooding from rivers, and the 
potential impacts of future climate change.  In particular, the Environment Agency’s detailed river 
models for both the Bear Brook and Upper Thame and the Upper Great Ouse are due for updates 
as part of their ongoing flood risk mapping programme.  Developers must ensure that they obtain 
and use the most up to date flood risk information for detailed site-specific flood risk assessments.  

9.1.1.3 The SFRA should be periodically updated as appropriate when new information on flood risk, flood 
warning or new planning guidance or legislation becomes available.  New information on flood risk 
may be provided by AVDC, BCC (in its role as LLFA), the Bedford Group of IDBs, the Highways 
Authority, Thames Water, Anglian Water and the Environment Agency.   

9.1.1.4 A further reason for updating the SFRA would be following significant new committed sites and 
thus a considerable change to the planning context for further growth.   
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Site code 
ASF001 

Site name Land adjacent to The Old Rectory in Aston Sandford, Stanbridge Road 

  

Site details OS Grid 
reference 

476768, 207922 

Area 145.9 hectares 

Current land 
use 

Greenfield 

Proposed site 
use 

Mixed use 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Scotsgrove Brook (ordinary watercourse) flows along the southern boundary  
of the site and there is a small drain in the north east. 

The northern edge of the site falls within the floodplain of Meadle Brook (Main 
River). 

Flood history 
No evidence of flooding has been identified at this site based on the EA 
Historic Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a+CC 

FZ3b FZ3a FZ2 FZ1 

<1% <1% <1% >99% <1% 

Available modelled data: 

There is no available fluvial modelled data for the Meadle Brook or the small 
ordinary watercourses on site, other than the existing Flood Zone.  The 
uFMfSW information has been used as a proxy. 

Flood characteristics: 

A small area in the north of the site is at risk from the Meadle Brook in the 100 
year event, 100 year plus climate change event and 1000 year event.  The 
Flood Zone does not cover the ordinary watercourse to the south of the site or 
the drain within the site, but using the uFMfSW as a precautionary proxy would 
suggest that these watercourses are likely to pose fluvial risk to parts of the 
site from the 30 year event upwards.  In the 1 in 1000 year depths may be up 
to 0.6m, velocities up to 2m/s and hazard values up to 2 along the 
watercourses (‘danger for some’). 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

2.39% 1.96% 9.44% 

Description of surface water flow paths: 

The uFMfSW shows that in the 1 in 30 year (0.33% event) there are two 
significant flow paths on site, one along the road on the southern edge and one 
across the north east corner.  By the 1 in 1000 (0.1%) event these routes have 
extended in towards the centre of the site. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

West: <25%  

East: 25% - <50% 
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Site code 
ASF001 

Site name Land adjacent to The Old Rectory in Aston Sandford, Stanbridge Road 

  

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   

Flood risk 
management 
infrastructure 

Defences 

Defence Type Standard of 
Protection  

Condition 

No defences   

 

Residual risk 

Culvert / structure 
blockage? 

There are no structures on the site that have the 
potential to block 

Impounded water body 
failure? 

This site is not at risk of reservoir flooding.  

Defence breach / 
overtopping? 

Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service 

Access and 
egress 

Access and egress to this site area is via Haddenham Road and 
Stanbridgeford Road. Access to the site from the west via Stanbridge Road is 
at risk of surface water flooding in a 1 in 30 year event and above and fluvial 
flooding from Scotsgrove Brook.  Chapel Road also enters the site, but is at 
risk from fluvial flooding from the Meadle Brook, and from surface water 
flooding at the 1 in 30 year and above.  Hazard values are high on both these 
routes.   

The safest access route would be via Stanbridge Road from the south east 
from the direction of the A4129.  Stanbridge Road is dry even in a 1 in 1000 
year surface water event, but the access route into the site may need to be 
raised for a short distance to span the floodplain of the Scotsgrove Brook. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central Higher Central Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change under a +70% scenario is predicted to increase the extent of 
the 1 in 100 year event to greater than the current Flood Zone 2 extent. 
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Site code 
ASF001 

Site name Land adjacent to The Old Rectory in Aston Sandford, Stanbridge Road 

  

 

Drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone 

Superficial 
Geology 

None 

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils. 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme.  Conveyance features should be designed above ground and 
following natural flow paths where possible. Example features may include 
swales, attenuation features, green roofs, rainwater capture and reuse and 
permeable paving. Storage for runoff from the develoment in extreme events 
should be located out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
SPZ 

The site is not within a Groundwater Source Protection Zone 

 

 

Historic 
Landfill Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities 
for flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  If this site passes the Sequential 
Test, the Exception Test would be required: 

• If More Vulnerable development and Essential Infrastructure is located in FZ3a or FZ3a 
plus climate change. 

• If Highly Vulnerable development is located in FZ2. 

• If Essential Infrastructure is located in Flood Zone 3b 
Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b. 

• More Vulnerable and Less Vulnerable development within FZ3b. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken 
at an early stage 

• Detailed modelling of Meadle Brook and ordinary watercourses will be required to confirm 
Flood Zone and climate change extents.  

• Climate change modelling should be undertaken using the relevant allowances (February 
2016) for the type of development and level of risk. 

• Other sources of flooding, particularly surface water flow routes, should also be considered 
as part of a site-specific flood risk assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 
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Site code 
ASF001 

Site name Land adjacent to The Old Rectory in Aston Sandford, Stanbridge Road 

  

• The development should be designed using a sequential approach.  Flood Zones 2 and 3, 
and 3a + upper end climate change (subject to a detailed flood risk assessment) should be 
preserved as public green space, with built development restricted to Flood Zone 1. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event, 
and raising of access routes must not impact on floodplain storage capacity.   

• Compensation storage would need to be provided for any land-raising within the 
1 in 100 plus appropriate climate change allowance, including to provide a safe access 
route. 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best 
practice (CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver 
multiple benefits including water quality, biodiversity, amenity, green infrastructure etc. 
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Site code 
AYL051 

Site name Tring Road (Hazell's) 

  

Site details OS Grid 
reference 

483023, 213892 

Area 1.8 hectares 

Current land use Brownfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Bear Brook (Main River) flows east to west just north of the site boundary  

The Aylesbury Arm (Grand Union Canal) forms the northern boundary of 
the site.  

Flood history 

The EA Historic Flood Map shows 64% of the site area experienced 
flooding in the February 1990 event. Flood source was noted as from the 
main river, caused by exceedance of the channel capacity. 

Sewer flooding was thought to be a source of flooding during heavy 
rainfall in 2009. 

Flooding occurred in Aylesbury after heavy rainfall in February 2014. 

Fluvial 

Proportion of site at risk in Flood Zones 

FZ3a+CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 81% 19% 63% 

Available modelled data: 

Bear Brook and Upper Thame ISIS-TUFLOW model (Environment 
Agency, 2008).  The model was re-run for the +35% and +70% climate 
change scenarios.  This model has some limitations: flood data used will 
not have taken into account more recent flood events (e.g. February 
2014); techniques used to estimate extreme flood flows have changed; 
ground level and river survey data may have changed in some discrete 
locations.  The model is due to be updated as part of the EA's flood 
mapping improvements programme within the next 3 years. The most up 
to date model data should be used for any detailed Flood Risk 
Assessment. 

Flood characteristics: 

This site is likely to be inundated at return periods of more than 1 in 100 
years.  In a 1 in 1000 year event and a 1 in 100 plus 70% climate change 
event much of the site is likely to be flooded.  In the 1 in 100 plus 70% 
climate change event, depths may be up to 0.25m, velocities up to 
0.07m/s, and hazard values up to 0.9 (risk to people is 'low' with small 
areas of 'danger to some').  The  modelled rate of rise is relatively slow 
(less than 0.05m/hr) and it should be possible to provide adequate flood 
warning lead times. Design event hydrographs used in the model suggest 
duration of flooding is likely to be in the order of 1-3 days. 
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Site code 
AYL051 

Site name Tring Road (Hazell's) 

  

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

2.85% 5.92% 22.87% 

Description of surface water flow paths: 

The uFMfSW shows a potential for ponding of surface water at the 
eastern and western sides of the site, and a flow path following an 
existing track along the southern edge. 

The western extent of this site area has a chance of flooding greater than 
the 1 in 30 (3.3%) , 1 in 100 (1%) and 1 in 1000 (0.1) each year, similarly, 
the eastern extent would also experience ponding with a chance of 
flooding greater than 1 in 100 each year. 

There is a band of low flood risk that extends along a route that flows 
from the south east to the south west of the site, which is exposed to a 
chance of flooding that is 1 in 1000 (0.1) each year.  

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25% 

Reservoir 

This site is downstream of the Bear Brook and Stocklake flood storage 
areas and Weston Turville Reservoir reservoir.  The Environment 
Agency’s Risk of Flooding from Reservoirs Map shows inundation to the 
north of the canal in the event of a failure but not affecting the site.  

Canal 
The Aylesbury Arm (Grand Union Canal) forms the northern boundary of 
the site.  It is unlikely to pose a high flood risk directly, but it may provide 
a pathway for floodwater from the Bear Brook.   
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Site code 
AYL051 

Site name Tring Road (Hazell's) 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type Standard of 
Protection  

Condition 

Flood Storage Area built 
as part of the Aylesbury 
Vale Flood Alleviation 
Scheme in the mid-1990s. 

100 years Good 

The site is downstream of the Bear Brook, Stocklake and Weston Turville 
Flood Storage Areas.  These were designed to offer a standard of 
protection of 100 years, and therefore there is a residual risk of flooding 
at the 1000 year return period. 

Residual risk 

Culvert / structure 
blockage? 

There are no structures on the site that have 
the potential to block 

Impounded water body 
failure? 

The Environment Agency’s Risk of Flooding 
from Reservoirs Map shows inundation with 
depths of up to 2m to the north of the canal in 
the event of a failure however the canal acts 
as a barrier, and the inundation is not 
predicted to affect this site. 

Defence breach / 
overtopping? 

Breach Zone 

The defences are impounded waterbodies – 
see above. 

Emergency 
planning 

Flood warning 
The site is covered, or partially covered by the following Flood Warning 
Area: Bear Brook and tributaries, from Broughton to Haydon Mill Farm in 
Coldharbour, Aylesbury 

Access and 
egress 

The site will be accessed off Park Street.  The access road is at risk of 
fluvial and surface water flooding between the 1 in 100 and 1 in 1000 
event and in the 1 in 100 plus 70% climate change event. Provision of 
safe access may therefore be difficult. 
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Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change under a +70% scenario is likely to increase the 1 in 100 year 
flood extent to include the northern part of the site, meaning it will become 
partly within Flood Zone 3a within the lifetime of the development. 

 

Drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Limestone and Calcareous Sandstone 

Superficial 
Geology 

None 

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils. 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites, 
including urban brownfield sites such as this one, and Conveyance features 
should be designed above ground and following natural flow paths where 
possible. Example features may include swales, attenuation features, green 
roofs, rainwater capture and reuse and permeable paving. Storage for runoff 
from the develoment in extreme events should be located out of the flood risk 
area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
SPZ 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to contribute to improvement of the existing AVFAS flood storage 
areas or new flood storage schemes upstream  (Aylesbury Level 2 SFRA 
2009). 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

 

The Sequential Test must be passed (see Section 7 of main report).  If this site passes the Sequential 
Test, the Exception Test would be required: 

• If More Vulnerable development is located in FZ3a + climate change 

• If Highly Vulnerable development is located in FZ2 or FZ3a + climate change 
 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 
an early stage (pre-application). 

• Detailed modelling will be required to refine the Flood Zone and climate change extents. The 
Environment Agency and LLFA should be consulted to obtain the latest hydraulic modelling 
information for the site at the time of the flood risk assessment. They will advise as to whether 
existing detailed models need to be updated.   
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• Climate change modelling should be undertaken using the relevant allowances (February 
2016) for the type of development and level of risk. 

• Other sources of flooding, particularly surface water flood risk, should also be considered as 
part of a site-specific flood risk assessment. 

• Residual risk to the site should be modelled, for example overtopping or breach of the 
Aylesbury Vale FAS storage areas. 

• Risk from the Aylesbury Arm (Grand Union Canal) as a route for flood flows or through breach 
should be considered. 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3a 
+ upper end climate change (subject to a detailed flood risk assessment) should be preserved 
as public green space, with built development restricted to Flood Zone 1. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• Flood mitigation or resilience measures and suitable finished floor levels based on the above 
flood risk assessment will be required to ensure that development is safe if buildings are 
situated within Flood Zone 2, in order to pass the Exception Test. 

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent. 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 
flow routes. 
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Site code 
AYL054 

Site name Walton Mill, Osier Way, off Park Street 

  

Site details OS Grid 
reference 

482764, 213881 

Area 1.8 hectares 

Current land use Brownfield 

Proposed site 
use 

Mixed use 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Bear Brook (Main River) runs along the northern boundary of this site. 

The Aylesbury Arm (Grand Union Canal) forms the southern boundary of the 
site.  

Flood history 

The EA Historic Flood Map shows 36% of the site area has experienced 
historic flooding in the February 1990 event.  Flood source was the main river, 
caused by exceedance of the channel capacity.  The historical flood search 
found evidence of flooding in 1974 and on 16 October 1987 - caused by 
overtopping from Bear Brook 20m downstream of the Grand Union Canal 
siphon, and inadequate surface water drainage after a ditch was filled up.  A 
6 inch water depth was reported at industrial units and an electricity substation 
flooded.  

Fluvial 

Proportion of site at risk in Flood Zones FZ3a+CC 

FZ3b FZ3a FZ2 FZ1 

13% 17% 27% 42% 55% 

Available modelled data: 

Bear Brook and Upper Thame ISIS-TUFLOW model (Environment Agency, 
2008).  The model was re-run for the +35% and +70% climate change 
scenarios.  This model has some limitations: flood data used will not have 
taken into account more recent flood events (e.g. February 2014); techniques 
used to estimate extreme flood flows have changed; ground level and river 
survey data may have changed in some discrete locations.  The model is due 
to be updated as part of the EA's flood mapping improvements programme 
within the next 3 years. The most up to date model data should be used for any 
detailed Flood Risk Assessment. 

Flood characteristics: 

Bear Brook forms the northern border of this site.  Parts of the west of the site 
downstream of the Osier Way bridge would be at risk at lower return periods 
(e.g. 1 in 20 year) in an undefended scenario, and this increases to nearly a 
third of the northern and eastern parts of the site at risk in a 1 in 1000 year 
event.  In the 1 in 100 plus 70% climate change event, depths may be up to 
0.35m, velocities up to 0.017m/s, and hazard values up to 1.1 (risk to people is 
'low' across the southern part of the site with an area classed as 'danger to 
some' in the area just downstream of Osier Way bridge).  The  modelled rate of 
rise is relatively slow (less than 0.05m/hr) and it should be possible to provide 
adequate flood warning lead times. Design event hydrographs used in the 
model suggest duration of flooding is likely to be in the order of 1-3 days. 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.59% 9.75% 35.60% 
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Site code 
AYL054 

Site name Walton Mill, Osier Way, off Park Street 

  

Description of surface water flow paths: 

Surface water flood risk in this site area is shown in the uFMfSW to the north 
and west of the site, with a medium to low risk of flooding of between 1 in 1000 
(0.1%) and 1 in 100 (1%) each year in these areas.  This is likely to be a result 
of the presence of the watercourse, and therefore fluvial flooding is the more 
important source here. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25% 

Reservoir 
This site at risk of flooding in the event of failure or overtopping of the Bear 
Brook and Stocklake flood storage areas and Weston Turville Reservoir 
reservoir.   

Canal 

The Aylesbury Arm (Grand Union Canal) forms the southern boundary of the 
site.  It is unlikely to pose a high flood risk directly, but it may provide a 
pathway for floodwater from the Bear Brook.  A breach in the northern bank of 
the canal could result in flooding to the site.   
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Site code 
AYL054 

Site name Walton Mill, Osier Way, off Park Street 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

Flood Storage Area built 
as part of the Aylesbury 
Vale Flood Alleviation 
Scheme in the mid-
1990s. 

100 years Good 

The site is downstream of the Bear Brook, Stocklake and Weston Turville 
Flood Storage Areas.  These were designed to offer a standard of protection of 
100 years, therefore protecting the eastern part of the site just downstream of 
the bridge from flooding at lower return periods.  This is reflected in the EA's 
Areas Benefiting from Defences layer. 

Residual risk 

Culvert / structure 
blockage? 

Osier Way bridge (single span, flat soffit, 4m wide)  
and Walton Mills access bridge (single span, arch 
soffit, 3.5m wide) both span the river within the 
site.   

Both are relatively wide and unlikely to become 
completely blocked, but may suffer reduced 
capacity if large debris (trees etc.) were to become 
trapped.  

The model suggests that a blockage would cause 
more water to spill over and around the bridges at 
high flows and inundate the existing floodplain in 
the west of the site, increasing hazard in areas 
already identified as being at risk.   

Impounded water body 
failure? 

The Environment Agency’s Risk of Flooding from 
Reservoirs Map shows potential inundation with 
depths of up to 2m in the northern half of the site, 
with most of the remainder flooded up to 0.3m. 

Defence breach / 
overtopping? 

Breach Zone 

The defences are impounded waterbodies – see 
above. 

Emergency 
planning 

Flood warning 
The site is covered, or partially covered by the following Flood Warning Area: 
Bear Brook and tributaries, from Broughton to Haydon Mill Farm in Coldharbour, 
Aylesbury 

Access and 
egress 

Access to this site area is via Osier Way or Park Street. Park Street and Osier 
Way are both at risk in the 1 in 100 year fluvial and surface water events and 
above.  Provision of safe access may therefore be difficult. 
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Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change under a +70% scenario is likely to increase the 1 in 100 year 
flood extent to greater than the current 1 in 1000 year extent, meaning all of 
the current Flood Zone 2 would be within Flood Zone 3a. 

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Siltstone and Sandstone 

Superficial 
Geology 

None 

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites, 
including urban brownfield sites such as this one, and Conveyance features 
should be designed above ground and following natural flow paths where 
possible. Example features may include swales, attenuation features, green 
roofs, rainwater capture and reuse and permeable paving. Storage for runoff 
from the develoment in extreme events should be located out of the flood risk 
area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

 

 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to contribute to improvement of the existing AVFAS flood storage 
areas or new flood storage schemes upstream  (Aylesbury Level 2 SFRA 
2009). Opportunity to implement exemplar SuDS design following BCC 
guidance on runoff rates and volumes, contributing to the reduction of flood 
peaks downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  If this site passes the Sequential 
Test, the Exception Test would be required: 

• If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate 
change. 

• If Highly Vulnerable development is located in FZ2. 

• If Essential Infrastructure is located in Flood Zone 3b 
Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a, FZ3a plus climate change and FZ3b. 

• More Vulnerable and Less Vulnerable development within FZ3b. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 
an early stage 

• Detailed modelling will be required to refine the Flood Zone and climate change extents. The 
Environment Agency and LLFA should be consulted to obtain the latest hydraulic modelling 
information for the site at the time of the flood risk assessment. They will advise as to whether 
existing detailed models need to be updated.   
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• Climate change modelling should be undertaken using the relevant allowances (February 
2016) for the type of development and level of risk. 

• Other sources of flooding, particularly surface water risk, should also be considered as part 
of a site-specific flood risk assessment. 

• Residual risk to the site should be modelled, for example overtopping or breach of the 
Aylesbury Vale FAS storage areas. 

• Risk from the Aylesbury Arm (Grand Union Canal) as a route for flood flows or through breach 
should be considered. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The development should be designed using a sequential approach - built development 
should be located towards lower risk zones.  The functional Flood Zone and areas of higher 
hazard downstream of Osier Way bridge should be used as public open space.  

• Safe access and egress must be demonstrated in the 1 in 100 plus climate change event.  

• Flood mitigation or resilience measures and suitable finished floor levels based on the above 
flood risk assessment will be required to ensure that development is safe if buildings are 
situated within Flood Zone 2 or 3a, in order to pass the Exception Test. 

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity, amenity, green infrastructure etc. 
 



Aylesbury Vale District Council 

 Level 2 SFRA Detailed Site Summary Tables 

 

17 
 

Site code 
AYL073 

Site name Land at Thame Road/ Leach Road, Aylesbury 

  

Site details OS Grid 
reference 

481535, 213395 

Area 0.6 hectares 

Current land use Brownfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

California Brook (Main River), a branch of Bear Brook, runs adjacent to the 
east of the site 

Flood history 

The EA Historic Flood Map shows that 1% of the site area, immediately 
adjacent to California Brook,  experienced flooding in the February 1990 event.  
Flood source was noted as from the main river, caused by exceedance of the 
channel capacity. 

Fluvial 

Proportion of site at risk in Flood Zones 

FZ3a+CC 

FZ3b FZ3a FZ2 FZ1 

<1% <1% 2% 98% 9% 

Available modelled data: 

Bear Brook and Upper Thame ISIS-TUFLOW model (Environment Agency, 
2008).  The model was re-run for the +35% and +70% climate change 
scenarios.  This model has some limitations: flood data used will not have 
taken into account more recent flood events (e.g. February 2014); techniques 
used to estimate extreme flood flows have changed; ground level and river 
survey data may have changed in some discrete locations.  The model is due 
to be updated as part of the EA's flood mapping improvements programme 
within the next 3 years. The most up to date model data should be used for any 
detailed Flood Risk Assessment. 

Flood characteristics: 

The eastern border of this site is adjacent to the California Brook.  The capacity 
of the California Brook is greater than 100 years at this point, and only a small 
area of the bank is likely to be wetted in the 1000 year event.  The adjacent 
Prebendal Farm area are inundated at the 1000 year event, and this will start 
to encroach slightly on to the western edge of the site in the 1 in 100 plus 35% 
and plus 70% climate change event, which shows a greater extent than the 1 
in 1000 year event here.   In the 1 in 100 plus 70% climate change event, 
depths may be up to 0.13m, velocities up to 0.006m/s, and hazard values up to 
0.7 (risk to people is 'low' with very small areas of 'danger to some').  The  
modelled rate of rise is relatively slow (less than 0.05m/hr) and it should be 
possible to provide adequate flood warning lead times. Design event 
hydrographs used in the model suggest duration of flooding is likely to be in the 
order of 1-3 days. 
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Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.00% 0.52% 1.48% 

Description of surface water flow paths: 

A small area to the east of the site is shown at surface water flood risk by the 
uFMfSW, with a chance of flooding of 1 in 100 (1%) and 1 in 1000 (0.1%) each 
year.  This is likely to be a result of the presence of the watercourse, and 
therefore fluvial flooding is the more important source here. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

25% - <50% 

Reservoir 
This site at risk of flooding in the event of failure or overtopping of the Bear 
Brook and Stocklake flood storage areas and Weston Turville Reservoir 
reservoir.   

Canal There are no canals within 100m of the site   

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

Flood Storage Area built as part of 
the Aylesbury Vale Flood 
Alleviation Scheme in the mid-
1990s. 

100 years Good 

The site is downstream of the Bear Brook, Stocklake and Weston Turville 
Flood Storage Areas.  These were designed to offer a standard of protection of 
100 years, and therefore there is a residual risk of flooding at the 1000 year 
return period. 

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? 

The Environment Agency’s Risk of 
Flooding from Reservoirs Map shows 
potential inundation with depths of up to 
2m in the eastern end of the site, with 
depths up to 2m close to the watercourse, 
getting shallower into the site. Shallower 
flooding also affects the western corner of 
the site.  

Defence breach / overtopping? 

Breach Zone 

The defences are impounded waterbodies 
– see above. 

Emergency 
planning 

Flood warning 
The site is covered, or partially covered by the following Flood Warning Area: 
Bear Brook and tributaries, from Broughton to Haydon Mill Farm in Coldharbour, 
Aylesbury 

Access and 
egress 

Access to the site area would be via Thame Road. There is a small surface water 
flood risk to this access route of 30, 100 and 1000 each year flood extent 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change under a +70% scenario is likely to increase the 1 in 100 year 
flood extent to include the edges of the northern part of the site, meaning the 
site will become partly within Flood Zone 3a within the lifetime of the 
development. 
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Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Siltstone and Sandstone 

Superficial 
Geology 

None 

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites, 
including urban brownfield sites such as this one, and Conveyance features 
should be designed above ground and following natural flow paths where 
possible. Example features may include swales, attenuation features, green 
roofs, rainwater capture and reuse and permeable paving. Storage for runoff 
from the develoment in extreme events should be located out of the flood risk 
area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to contribute to improvement of the existing AVFAS flood storage 
areas or new flood storage schemes upstream  (Aylesbury Level 2 SFRA 
2009).. 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. It is expected that all development will be sequentially 
located within Flood Zone 1, however For this site, the Exception Test would be required: 

• If Highly Vulnerable development is located in FZ2 or Flood Zone 3a plus climate change.  

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 
an early stage 

• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 
‘Available modelled data’). The Environment Agency and LLFA should be consulted to obtain 
the latest hydraulic modelling information for the site at the time of the flood risk assessment. 
They will advise as to whether existing detailed models need to be updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 
2016) for the type of development and level of risk. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

• Residual risk to the site should be investigated, for example overtopping or breach of the 
Aylesbury Vale FAS storage areas. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 
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• The development should be designed using a sequential approach.  Flood Zones 2 and 3, 
and 3a + upper end climate change (subject to a detailed flood risk assessment) should be 
preserved as public green space, with built development restricted to Flood Zone 1.  

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• Resilience measures will be required to ensure that development is safe if buildings are 
situated within Flood Zone 2. 

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity, amenity, green infrastructure etc. 
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Site code 
BIE022 

Site name Manor Farm, Broughton 

  

Site details OS Grid reference 485036, 213813 

Area 29.1 hectares 

Current land use Greenfield 

Proposed site use Mixed use 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Bear Brook (Main River) flowing west and Burcott Brook (Main River) 
flowing to the north form the boundary of this site. 

Flood history 

The EA Historic Flood Map shows 23% of the site area experienced 
flooding in the February 1990 event.  Flood source was the main river, 
caused by exceedance of the channel capacity. This layer does not 
appear to include an outline for the more recent 2014 event, which also 
caused flooding elsewhere in the Bear Brook catchment. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a+CC 

FZ3b FZ3a FZ2 FZ1 

21% 3% 4% 72% 28% 

 

Available modelled data: 

Bear Brook and Upper Thame ISIS-TUFLOW model (Environment Agency, 
2008).  The model was re-run for the +35% and +70% climate change 
scenarios.  This model has some limitations: flood data used will not have 
taken into account more recent flood events (e.g. February 2014); 
techniques used to estimate extreme flood flows have changed; ground 
level and river survey data may have changed in some discrete locations.  
The model is due to be updated as part of the EA's flood mapping 
improvements programme within the next 3 years. The hazard, depth and 
velocity results from this model are shown on the map.   

A model has also been developed as part of a site-specific Flood Risk 
Assessment for the adjacent Woodlands development (WTV018), which 
borders this site on the southern side.  Flood extents (but not hazard, 
velocity or depth results) were provided for the SFRA in July 2017.  These 
results were used to update the SFRA Flood Zones.  This modelling has 
reduced the predicted extent of flooding on BIE022 and highlighted that the 
Burcott Brook is not directly connected to the Bear Brook.   

The most up to date model data should be used for any detailed Flood Risk 
Assessment. 
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Site code 
BIE022 

Site name Manor Farm, Broughton 

  

Flood characteristics: 

The Woodlands PBA model shows that around a fifth of the site is within 
the Functional Flood Zone, i.e. at risk at the 1 in 20 year return period, along 
the watercourse and also in the eastern 'arm' of the site.  23% of the site 
adjacent to the watercourse is known to have been affected by flooding 
through exceedance of channel capacity in past events.  The area at risk 
increases slightly in the 1 in 100 and 1 in 1000 year events, and slightly 
further in the 1 in 100 +35% and 70% climate change scenarios.    

Using the Bear Brook and Upper Thame model, in the 1 in 100 plus 70% 
climate change event, depths may be up to 0.45m, velocities up to 0.15m/s, 
and hazard values up to 1.3 (risk to people is 'danger to some' across much 
of the Functional Floodplain).  The  modelled rate of rise is relatively slow 
(less than 0.05m/hr) and it should be possible to provide adequate flood 
warning lead times. Design event hydrographs used in the model suggest 
duration of flooding is likely to be in the order of 1-3 days. 

 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.03% 1.01% 27.79% 

Description of surface water flow paths: 

The uFMfSW shows a surface water risk of between 1 in 1000 (0.1%) and 
1 in 100 (1%) each year. This is likely to be a result of the presence of the 
watercourse, and therefore fluvial flooding is the more important source 
here. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

West of site: <25% 

East side of site: >25% - <50% 

Reservoir 
This site at risk of flooding in the event of failure or overtopping of the 
Weston Turville Reservoir   

Canal 

The Aylesbury Arm (Grand Union Canal) runs just to the north of the site.  
It is unlikely to pose a high flood risk directly, but it is perched above 
surrounding ground levels and therefore may present a residual flood risk 
following a breach or overtopping.  The area most likely to be affected is 
the area within Flood Zone 2 to the east of the site.  Further west, land 
slopes upwards away from the canal into the site.  
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Site code 
BIE022 

Site name Manor Farm, Broughton 

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure 
blockage? 

There are no structures on the site that 
have the potential to block 

Impounded water body 
failure? 

This site at risk of flooding in the event of 
failure or overtopping of the Weston 
Turville Reservoir.  The resultant flood 
extent covers an area broadly in line with 
Flood Zone 2.  Depths are up to 2m near 
the channel, reducing to under 0.3m 
towards the outer extent.  

Defence breach / 
overtopping? 

Breach Zone 

The defences are impounded waterbodies 
– see above. 

Emergency 
planning 

Flood warning 
The site is covered, or partially covered by the following Flood Warning 
Area: Bear Brook and tributaries, from Broughton to Haydon Mill Farm in 
Coldharbour, Aylesbury 

Access and egress 

Access to this site would be via Broughton Lane.  However, the planning 
for site WTV018 (Woodlands) and potential for a new Eastern Link Road 
between the A418 and A41 could change the access potential for BIE022. 

Access from the north is possible within Flood Zone 1, but may be affected 
by low hazard flooding in the 100 year plus climate change event.  Surface 
water flooding may be sufficiently high hazard to impede access both from 
the north and south at the 1 in 1000 year event.   

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for the 
site 

Climate change under a +70% scenario is likely to increase the 1 in 100 
year flood extent to greater than the current 1 in 1000 year extent, meaning 
all of the current Flood Zone 2 would be within Flood Zone 3a. 
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Site code 
BIE022 

Site name Manor Farm, Broughton 

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock Geology Mudstone, Sandstone and Limestone 

Superficial Geology None 

Soils Freely draining lime-rich loamy soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites 
and a large greenfield site such as this should be able to implement an 
exemplar scheme.  This site area has soils with good permeability and it 
should be possible to implement infiltration SuDS. Conveyance features 
should be designed above ground and following natural flow paths where 
possible. Example features may include swales, attenuation features, 
green roofs, rainwater capture and reuse and permeable paving. Storage 
for runoff from the develoment in extreme events should be located out of 
the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual 
(2015) and on the Buckinghamshire County Council website.   

Groundwater Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill Site 
No part of the site is designated by the Environment Agency as historic 
landfill site. 

Opportunities for 
flood risk betterment 

This site is in the headwaters of Bear Brook, opportunities for 'slowing the 
flow' into Aylesbury. Opportunity to enhance floodplain storage on site and 
possible divert more water away from the Bear Brook catchment to 
Burcott Brook  (Aylesbury Level 2 SFRA 2009).. 

Opportunity to implement exemplar SuDS design following BCC guidance 
on runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. It is expected that all built development will be 
sequentially located within Flood Zone 1, but the Exception Test would be required: 

• If More Vulnerable and Essential Infrastructure is located in FZ3a or Flood Zone 3a plus 
climate change. 

• If Highly Vulnerable development is located in FZ2 or Flood Zone 3a plus climate change. 

• If Essential Infrastructure is located in Flood Zone 3b 
Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a or Flood Zone 3a plus climate change and 
FZ3b. 

• More Vulnerable and Less Vulnerable development within FZ3b. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 
an early stage 

• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 
‘Available modelled data’). The Environment Agency and LLFA should be consulted to obtain 
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Site code 
BIE022 

Site name Manor Farm, Broughton 

  

the latest hydraulic modelling information for the site at the time of the flood risk assessment. 
They will advise as to whether existing detailed models need to be updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 
2016) for the type of development and level of risk. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

• Residual risk from breach or overtopping of the Aylesbury Arm (Grand Union Canal) should 
be considered. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site.   

• The development should be designed using a sequential approach. Flood Zones 2 and 3, 
and 3a + upper end climate change (subject to a detailed flood risk assessment) should be 
preserved as public green space, with built development restricted to Flood Zone 1.  

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event. 

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Onsite attenuation options would need to be tested to ensure that changing the timing of 
peak flows does not exacerbate flooding downstream. 
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Site code 
BUC046 

Site name Land off Osier Way (south of A421 and east of Gawcott Road) 

 Buckingham 

  

Site details OS Grid 
reference 

469099, 232616 

Area 39.8 hectares 

Current land use Greenfield 

Proposed site 
use 

Mixed use 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Badger Brook, an ordinary watercourse that runs in a north easterly direction 
through the centre of the site.  An offline pond is located adjacent to the 
watercourse. 

Downstream of the site, the lower reaches of the Badger Brook are managed by 
the Buckingham and River Ouzel IDB. 

Flood history 
January 2002 - Flooding in Gawcott had been identified  from an ordinary 
watercourse. The pathway was the ordinary watercourse and nearby 
roads/properties were the receptor 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a+CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 1% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA.  This 
included a 100 year +65% climate change scenario.  JFLOW+ is a more 
broadscale modelling technique than ISIS-TUFLOW but based on up to date 
FEH Statistical hydrology and LiDAR ground data. 

Flood characteristics: 

Fluvial flood risk has been identified on an ordinary watercourse within Flood 
Zone 1.  Fluvial flooding is relatively well-contained at all return periods with just 
a small area where water spills onto the floodplain.  In the 1 in 100 + 65% climate 
change event, floodplain depths are up to around 0.1m, velocities up to 0.2m/s 
and hazard values up to 0.2 (risk to people is 'low'). 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

1.25% 1.07% 5.58% 

Description of surface water flow paths: 

In addition to the mapped ordinary watercourse, the uFMfSW shows a surface 
water flow path collecting water and flowing in from the west.  This starts to 
develop at the 1 in 30 year event but is much more pronounced by the 1 in 1000 
year event. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

25% - <50% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
BUC046 

Site name Land off Osier Way (south of A421 and east of Gawcott Road) 

 Buckingham 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type Standard of 
Protection  

Condition 

No defences   

 

Residual risk 

Culvert / structure blockage? There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service 

Access and 
egress 

Dry access and egress to this site area may be achieved onto the A421 and 
Gawcott Road although both may experience patchy surface water flooding in 
the 1 in 1000 year event.  Other access routes may include Osier Way, which is 
at risk where it crosses the unnamed ordinary watercourse.  Hazards are high 
at this point in the 1 in 100 plus climate change event and above. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 
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Site code 
BUC046 

Site name Land off Osier Way (south of A421 and east of Gawcott Road) 

 Buckingham 

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Diamicton 

Superficial 
Geology 

Diamicton 

Soils Slightly acid loamy and clayey soils with impeded drainage 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme.  Conveyance features should be designed above ground and 
following natural flow paths where possible. Example features may include 
swales, attenuation features, green roofs, rainwater capture and reuse and 
permeable paving. Storage for runoff from the develoment in extreme events 
should be located out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

 

 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunities to enhance floodplain storage to 'slow the flow' into Buckingham 
and the IDB area. 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. The Exception test will be required if More Vulnerable 
development is located within Flood Zone 3a pus climate change. 

 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the Local Authority and Internal Drainage Board should be undertaken at 
an early stage. 

• Any development must have consideration for its impact on the Buckingham and River Ouzel 
IDB drainage district and be aware of its Byelaws.  

• Detailed modelling will be required to confirm 1 in 20, 100 and 1000 year extents and 1 in 
100 year plus climate change extents on the ordinary watercourse. 

• Climate change modelling should be undertaken using the relevant allowances (February 
2016) for the type of development and level of risk. 

• Other sources of flooding, particularly surface water flow routes, should also be considered 
as part of a site-specific flood risk assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site and 
should seek to reduce the levels of flood risk downstream. 

• The development should be designed using a sequential approach.  Flood Zones defined by 
the detailed flood risk assessment should be preserved as public green space, with built 
development restricted to the remaining Flood Zone 1. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding downstream due to post-development runoff.  SuDS design should follow current 
best practice (CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver 
multiple benefits including water quality, biodiversity, amenity, green infrastructure etc.   

• Onsite attenuation options would need to be tested to ensure that changing the timing of 
peak flows does not exacerbate flooding downstream. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 
flow routes e.g. from Gawcott Fields. 
 

http://www.idbs.org.uk/legal-financial/byelaws/
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Site code 
BUC051 

Site name West Buckingham, land bound by Tingewick Road, A421, Radclive Road 

and Brackley Road. 

  

Site details OS Grid 
reference 

468196, 234112 

Area 99.3 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

The River Great Ouse (Main River) runs through a central and northerly band 
of the site in a large meander. Three unnamed ordinary watercourse tributaries 
of the Great Ouse join it from the north within the site boundary.  

The Great Upper Ouse downstream of the site is managed by the Buckingham 
and River Ouzel IDB. 

Flood history 

The EA Historic Flood Map shows that 20% of the site area was flooded in the 
March 1947 event.  Other events known to have affected the site are April 
1998, July 2007, March 2016.  The March 2016 event was caused by river 
levels that responded rapidly following 40mm heavy rainfall occurring 
overnight, overtopping banks in low lying areas of Buckingham, as identified in 
the forthcoming BCC report being produced in accordance with Section 19 of 
the Flood and Water Management Act (2010).   

Fluvial 

Proportion of site at risk in Flood Zones 

FZ3a+CC 
FZ3b FZ3a FZ2 FZ1 

20% 0% 3% 77% 25% 

Available modelled data: 

The Buckingham PAR model (2001) is considered the best detailed hydraulic 
model available for this location.  Although it is relatively simple compared with 
more recent models (1D only), it was calibrated against the April 1998 flood 
and the EA advises that it gives better results against observed flood extents 
than the Upper Great Ouse model (2011).  JFLOW+ modelling was also 
undertaken for the purposes of the Level 2 SFRA, including a 20 year and 100 
year + 65% climate change scenario.  This is a more broadscale modelling 
technique than ISIS-TUFLOW but based on up to date FEH Statistical 
hydrology and LiDAR ground data.  These extents compare well with the 
Buckingham PAR model. 
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Site code 
BUC051 

Site name West Buckingham, land bound by Tingewick Road, A421, Radclive Road 

and Brackley Road. 

  

Flood characteristics: 

The River Great Ouse forms a wide natural, meandering floodplain at this 
point, providing natural attenuation upstream of Buckingham.  It is known to 
have been inundated in at least 4 events.  The floodplain is extensive at the 1 
in 20 year event, and widens slightly up to the 1 in 100 + 65% climate change 
event.   In a 1 in 100 + 65% climate change event, depths are up to 1.4m, 
velocities up to 0.55m/s and hazard is up to 1.9 (‘danger for most’) close to the 
channel.  In the eastern part of the meander, depths and hazards are lower 
towards the edges of the floodplain (depth 0.3m, hazard 0.4 ‘low’).  The highest 
risk is where the river comes up against the disused railway embankment, 
constricting flow -  the western part of the meander has depths of 1m and 
hazards up to 1.2 (‘danger for some’) very close to the edge. 

Critical storm duration is around 22 hours so rate of rise will be relatively slow 
and duration of flooding is likely to be a few days. 

Water levels on the tributaries is likely to back up as far Brackley Road and the 
site boundary leading to depths of around 1m, velocities of 0.15m/s and 
hazards of 0.1 (risk to people is 'low'). 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

6.09% 5.96% 7.33% 

Description of surface water flow paths: 

The uFmfSW shows risk associated with the main river and tributaries.  There is 
also an area of ponding to the south of the disused railway embankment. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25% 

Reservoir 
This site at risk of flooding in the event of failure or overtopping of the Stowe 
Octagon Lake and Stowe Park Lake.   

Canal There are no canals within 100m of the site   
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Site code 
BUC051 

Site name West Buckingham, land bound by Tingewick Road, A421, Radclive Road 

and Brackley Road. 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type Standard of 
Protection  

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 

There is a 3-arch disused railway bridge 
crossing the Great Ouse within the site.  
The opening is relatively wide and 
potential blockage would be partial.  The 
soffit is high compared with modelled 
water levels.  Water levels upstream of 
the bridge would be raised by a partial 
blockage, and there is no exceedance 
route due to the raised embankment so 
this may have an impact on upstream 
flood extent on any given event. However 
the floodplain is well-defined and ground 
levels rise at the edge of the floodplain.  
Structure blockage should be considered 
as part of a detailed, site specific flood 
risk assessment 

Impounded water body failure? 

This site at risk of flooding in the event of 
failure or overtopping of the Stowe 
Octagon Lake and Stowe Park Lake.  
The extent of the risk area is very similar 
to Flood Zone 3b.  Depths are 0.3-2m 
across most of the area.  

Defence breach / overtopping? 
Breach Zone 

N/A 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Dry access to this site is via Brackley Road, Tingewick Road or the road through 
Radclive. The road through Radclive has surface water flood risk at a 1 in 30 
year event and above and is also in Flood Zone 2 and 3. There are also a few 
areas along Brackley Road that are exposed to surface water flood risk.  
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Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change under a +70% scenario is predicted to increase the extent of 
the 1 in 100 year event to similar or greater than the current Flood Zone 2 
extent. 

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Diamicton 

Superficial 
Geology 

Diamicton 

Soils Loamy and clayey floodplain soils with naturally high groundwater. 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing and groundwater monitoring, which 
is likely to vary across the site due to the naturally high groundwater close to 
the river.  SuDS are possible on all sites and a large greenfield site such as 
this should be able to implement an exemplar scheme.  Conveyance features 
should be designed above ground and following natural flow paths where 
possible. Example features may include swales, attenuation features, green 
roofs, rainwater capture and reuse and permeable paving. Storage for runoff 
from the develoment in extreme events should be located out of the flood risk 
area and isolated from the inflence of groundwater. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to enhance the existing natural floodplain storage function to 
provide flood betterment to Buckingham.  

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. It is expected that all development will be sequentially 
located within Flood Zone 1.  For this site, the Exception Test would be required: 

• If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate 
change. 

• If Highly Vulnerable development is located in FZ2. 

• If Essential Infrastructure is located in Flood Zone 3b 
Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a or FZ3a plus climate change and FZ3b. 

• More Vulnerable and Less Vulnerable development within FZ3b. 
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Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the Local Authority, the Internal Drainage Board and the Environment 
Agency should be undertaken at an early stage. 

• Any development must have consideration for its impact on the Buckingham and River Ouzel 
IDB drainage district and be aware of its Byelaws.  

• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 
‘Available modelled data’). The Environment Agency and LLFA should be consulted to obtain 
the latest hydraulic modelling information for the site at the time of the flood risk assessment. 
They will advise as to whether existing detailed models need to be updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 
2016) for the type of development and level of risk. 

• Residual risk to the site should be investigated, for example overtopping or breach of the 
Stowe Octagon Lake and Stowe Park Lake. 

• The impact of the blockage of the bridge under the disused railway should be modelled. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site and 
should seek to reduce the levels of flood risk downstream. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3, 
and 3a + upper end climate change (subject to a detailed flood risk assessment) should be 
preserved as public green space, with built development restricted to Flood Zone 1.  

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  
The impact of any new river crossings on flooding on the site and downstream must be fully 
assessed, and compensation storage provided if necessary.  

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent 

• Onsite attenuation options would need to be tested to ensure that changing the timing of 
peak flows does not exacerbate flooding downstream. 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding downstream due to post-development runoff. SuDS design should follow current 
best practice (CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver 
multiple benefits including water quality, biodiversity, amenity, green infrastructure etc. 

http://www.idbs.org.uk/legal-financial/byelaws/
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Site code 
CHE001 

Site name Land east and south of Croft Meadows 

  

Site details OS Grid 
reference 

492473, 217242 

Area 4.8 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

None, however the site is located on the boundary of the Buckinghamshire and 
River Ouzel IDB drainage district. 

Flood history 
No evidence of flooding has been identified at this site based on the EA 
Historic Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + 
climate 
change 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 100% 

Available modelled data: 

N/A 

Flood characteristics: 

N/A 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

12.23% 5.87% 13.54% 

Description of surface water flow paths: 

>10% of site is within the uFMfSW 1000 year (0.1%) outline.  The uFMfSW 
shows a flow path along High Street that starts to develop in the 1 in 30 year 
event, along with ponding up against the railway embankment.  In the 1 in 100 
year this develops into a continuous flow path through the school grounds into 
the site, and at the 1 in 1000 year this becomes much more extensive.  The 
amound of ponding against the railway embankment will depend on the 
presence/capacity of a flow route through it.  An ordinary watercourse is present 
on the map on the other side of the embankment – it is not clear if there is an 
opening through the embankment forming a flow route for the surface water to 
join the watercourse.  

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

Very low risk. 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
CHE001 

Site name Land east and south of Croft Meadows 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

No defences   

 

Residual risk 

Culvert / structure blockage? 

Mapping suggests that there is an opening 
through the railway embankment in the 
north corner of the site, allowing surface 
water flow through to join the ordinary 
watercourse on the other side.  The 
presence, location and size of this route 
should be confirmed as it may have an 
impact on the surface water risk.  

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access to the site area would be via the High Street and Croft Meadow. This 
road has been identified as being exposed to surface water flood risk for the 1 
in 30, 100 and 1000 extent each year. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 
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Site code 
CHE001 

Site name Land east and south of Croft Meadows 

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone 

Superficial 
Geology 

None 

Soils Lime-rich loamy and clayey soils with impeded drainage 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites.  
Conveyance features should be designed above ground and following natural 
flow paths where possible. Example features may include swales, attenuation 
features, green roofs, rainwater capture and reuse and permeable paving. 
Storage for runoff from the develoment in extreme events should be located 
out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to contribute to mitigation of potential surface water flooding of the 
school. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

 

The site is within Flood Zone 1 but at risk from surface water flooding, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

 

 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the LLFA and Internal Drainage Board should be undertaken at an early 
stage. 

• Any development must have consideration for its impact on the Buckingham and River Ouzel 
IDB drainage district and be aware of its Byelaws.  

• Surface water modelling should be undertaken to define the level of surface water risk, and 
the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 
(February 2016) for rainfall intensity. 

• The size and capacity of the opening through the railway embankment to the north of the site 
and interaction of surface water flow with the ordinary watercourse should be surveyed and 
modelled.  The impact of blockage of the opening should also be modelled. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

http://www.idbs.org.uk/legal-financial/byelaws/
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Site code 
CHE001 

Site name Land east and south of Croft Meadows 

  

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• Resilience measures will be required to ensure that development is safe if buildings are 
situated within surface water risk areas. 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 
flow routes. 
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Site code 
EDL002 

Site name Land off Dove Close 

  

Site details OS Grid 
reference 

497831, 219574 

Area 0.7 hectares 

Current land use Brownfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

The River Ouzel runs around the north east edge of the site, and is managed 
by the Buckingham and River Ouzel IDB. 

Flood history 

AVDC records suggest there was some flooding in Edlesborough in January 
2003 but there is no record of source. 

The IDB commented that Edlesborough has had flooding problems.  

The EA Historic Flood Map does not contain any data in this area. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

<1% <1% <1% >99% 6% 

Available modelled data: 

Upper Great Ouse ISIS-TUFLOW model (Environment Agency, 2011).  It was 
not possible to re-run this model for the +35% and +65% climate change 
scenarios, but JFLOW+ was used to produce a +65% climate change run.  
This model has some limitations: flood data used will not have taken into 
account more recent flood events (e.g. February 2014); techniques used to 
estimate extreme flood flows have changed; ground level and river survey data 
may have changed in some discrete locations.  The model is due to be 
updated as part of the EA's flood mapping improvements programme within 
the next 3 years. The most up to date model data should be used for any 
detailed Flood Risk Assessment. 

Flood characteristics: 

The River Ouzel remains contained within the channel and immediate bank 
area even in the 1 in 100 + 65% climate change event.  In the 1 in 100 + 65% 
climate change event, floodplain depths are up to around 0.2m, velocities up to 
0.6m/s and hazard values up to 0.5 (risk to people is 'low'). 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

2.58% 4.15% 5.78% 

Description of surface water flow paths: 

The uFMfSW shows risk associated with the river channel and additional 
ponding in the north corner of the site. 
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Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

25% - <50% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   

Flood risk 
management 
infrastructure 

Defences 

Defence Type Standard of 
Protection  

Condition 

No defences   

 

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via Taskers Row. This road is exposed to 
1 in 1000 extent each year surface water flood risk. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change is likely to slightly increase the extent of Flood Zone 3a. 
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Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Chalk 

Superficial 
Geology 

None 

Soils 
Soils information suggests freely draining lime-rich loamy soils, however the 
IDB have advised that they have classified this area to be average to low 
permeability.  

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a greenfield site such as this should be able to implement an exemplar 
scheme.  Conveyance features should be designed above ground and 
following natural flow paths where possible. Example features may include 
swales, attenuation features, green roofs, rainwater capture and reuse and 
permeable paving. Storage for runoff from the develoment in extreme events 
should be located out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following IDB guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. It is expected that all development will be 
sequentially located within Flood Zone 1, however for this site, the Exception Test would be 
required: 

• If Highly Vulnerable development is located in FZ2. 

• If More Vulnerable development is located in Flood Zone 3a plus climate change. 
Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a plus climate change 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the Local Authority, the Internal Drainage Board and the Environment 
Agency should be undertaken at an early stage. 

• All development within the Buckingham and River Ouzel IDB drainage district must observe 
the IDB Byelaws. 

• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 
‘Available modelled data’). The Environment Agency and LLFA should be consulted to obtain 
the latest hydraulic modelling information for the site at the time of the flood risk assessment. 
They will advise as to whether existing detailed models need to be updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 
2016) for the type of development and level of risk. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3, 
and 3a + upper end climate change (subject to a detailed flood risk assessment) should be 
preserved as public green space, with built development restricted to Flood Zone 1.  

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and IDB guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity, amenity, green infrastructure etc. 
 

http://www.idbs.org.uk/legal-financial/byelaws/
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Site code 
EDL020 

Site name 29 The Green, Edlesborough 

  

Site details OS Grid 
reference 

497669, 219567 

Area 0.3 hectares 

Current land use Brownfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

None 

The site is located within the Buckingham and River Ouzel IDB drainage 
district. 

Flood history 

AVDC records suggest there was some flooding in Edlesborough on Moor End 
from the Ordinary Watercourse in January 2003. 

The IDB commented that Edlesborough has had flooding problems.  

The EA Historic Flood Map does not contain any data in this area. 

 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

N/A 

Flood characteristics: 

N/A 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

1.13% 0.47% 13.38% 

Description of surface water flow paths: 

The uFMfSW shows this site is exposed to several areas of surface water flood 
risk. The south western area of the site has a band of flood risk that has a 1 in 
1000 (0.1%) each year chance of flooding. There are also two areas located 
adjacent to eachother around the centre band of the site area boundary, which 
are occupied by medium to low surface water flood risk, of a 1 in 100 (1%) and 
1 in 1000 (0.1%) each year flood event. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

25% - <50% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   



Aylesbury Vale District Council 

 Level 2 SFRA Detailed Site Summary Tables 

 

44 
 

Site code 
EDL020 

Site name 29 The Green, Edlesborough 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard 

of 
Protection 

Condition 

No defences   

 

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via Taskers Row and The Green. Taskers 
Row is at risk to surface water flooding of the 1 in 1000 extent each year. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Chalk 

Superficial 
Geology 

None 

Soils 
Soils information suggests freely draining lime-rich loamy soils, however the 
IDB have advised that they have classified this area to be average to low 
permeability. 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites even 
small ones such as this.  Conveyance features should be designed above 
ground and following natural flow paths where possible. Example features may 
include swales, attenuation features, green roofs, rainwater capture and reuse 
and permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following IDB guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from surface water flooding, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the LLFA and the Internal Drainage Board should be undertaken at an early 
stage 

• All development within the Buckingham and River Ouzel IDB drainage district must observe 
the IDB Byelaws. 

• Surface water modelling should be undertaken to define the level of surface water risk, and 
the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 
(February 2016) for rainfall intensity. 
 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and IDB guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 
flow routes. 

http://www.idbs.org.uk/legal-financial/byelaws/


Aylesbury Vale District Council 

 Level 2 SFRA Detailed Site Summary Tables 

 

46 
 

Site code 
EDL021 

Site name Slicketts Lane 

  

Site details OS Grid 
reference 

497985, 219432 

Area 6.4 hectares 

Current land use Greenfield 

Proposed site 
use 

Mixed use 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

The River Ouzel runs around the northern edge of the site and is managed by 
the Buckingham and River Ouzel IDB. 

Flood history 

AVDC records suggest there was some flooding in Edlesborough in January 
2003 but there is no record of source. 

The IDB commented that Edlesborough has had flooding problems.  

The EA Historic Flood Map does not contain any data in this area. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + 3a 

FZ3b FZ3a FZ2 FZ1 

<1% <1% <1% 99% 6% 

Available modelled data: 

Upper Great Ouse ISIS-TUFLOW model (Environment Agency, 2011).  It was 
not possible to re-run this model for the +35% and +65% climate change 
scenarios, but JFLOW+ was used to produce a +65% climate change run.  
This model has some limitations: flood data used will not have taken into 
account more recent flood events (e.g. February 2014); techniques used to 
estimate extreme flood flows have changed; ground level and river survey data 
may have changed in some discrete locations.  The model is due to be 
updated as part of the EA's flood mapping improvements programme within 
the next 3 years. The most up to date model data should be used for any 
detailed Flood Risk Assessment. 

Flood characteristics: 

The River Ouzel remains relatively contained up to the 1000 year event, with 
the JFLOW+ modelling showing some additional flooding in the north east of 
the site in the 100 year + 65% climate change event.  In the 1 in 100 + 65% 
climate change event, floodplain depths are up to around 0.3m, velocities up to 
0.2m/s and hazard values up to 0.5 (risk to people is 'low'). 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

1.31% 1.72% 10.41% 

Description of surface water flow paths: 

The uFmfSW shows a flow path along the far eastern extent of this site, with a 
chance of flooding of 1 in 100 (1%) and 1 in 1000 (0.1%) each year.  
Elsewhere the uFMfSW follows the fluvial flood extent. 
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Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

25% - <50% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

No defences   

 

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via Slicketts Lane, Dove House Close and 
Taskers Row. Access roads are at low risk from fluvial flooding but all are 
identified as at risk from surface water flooding. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change under a +65% scenario is predicted to increase the extent of 
the 1 in 100 year event to greater than the current Flood Zone 2 extent. 
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Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Chalk 

Superficial 
Geology 

None 

Soils 
Soils information suggests freely draining lime-rich loamy soils, however the 
IDB have advised that they have classified this area to be average to low 
permeability. 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites even 
small ones such as this.  Conveyance features should be designed above 
ground and following natural flow paths where possible. Example features may 
include swales, attenuation features, green roofs, rainwater capture and reuse 
and permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following IDB guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential 
Test is passed should the Exception Test be applied. It is expected that all development will be 
sequentially located within Flood Zone 1, however for this site, the Exception Test would be 
required:  

• If More Vulnerable and Essential Infrastructure is located in FZ3a or Flood Zone 3a plus 
climate change. 

• If Highly Vulnerable development is located in FZ2. 

• If Essential Infrastructure is located in Flood Zone 3b 
Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a, 3a plus climate change and FZ3b. 

• More Vulnerable and Less Vulnerable development within FZ3b. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the Local Authority, the Internal Drainage Board and the Environment 
Agency should be undertaken at an early stage. 

• All development within the Buckingham and River Ouzel IDB drainage district must observe 
the IDB Byelaws. 

• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 
‘Available modelled data’). The Environment Agency and LLFA should be consulted to obtain 
the latest hydraulic modelling information for the site at the time of the flood risk assessment. 
They will advise as to whether existing detailed models need to be updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 
2016) for the type of development and level of risk. 

• Surface water modelling should be undertaken to define the level of surface water risk, and 
the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 
(February 2016) for rainfall intensity. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The development should be designed using a sequential approach. Flood Zones 2 and 3, 
and 3a + upper end climate change (subject to a detailed flood risk assessment) should be 
preserved as public green space, with built development restricted to Flood Zone 1.  

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and IDB guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 
flow routes. 

http://www.idbs.org.uk/legal-financial/byelaws/
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Site code 
GHW003 

Site name Land at Greenway Farm 

  

Site details OS Grid 
reference 

477624, 229750 

Area 209.8 hectares 

Current land use Greenfield 

Proposed site 
use 

Mixed use 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Two unnamed ordinary watercourses run through the south westerly region of 
this site area. The western watercourse starts in Roddimore Stud and its 
culverted through the site. 

The watercourses drain into (and small areas of this site fall within) the 
Buckinghamshire and River River Ouzel IDB drainage district..  

Flood history 
No evidence of flooding has been identified at this site based on the EA 
Historic Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 2% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA.  This 
included a 100 year +65% climate change scenario.  JFLOW+ is a more 
broadscale modelling technique than ISIS-TUFLOW but based on up to date 
FEH Statistical hydrology and LiDAR ground data. 

Flood characteristics: 

Fluvial flood risk has been identified on ordinary watercourses within Flood 
Zone 1.  The JFLOW+ modelling suggests that there will be shallow flooding 
and ponding around the eastern ordinary watercourse from the 1 in 20 year 
upwards, and that the western watercourse may also cause some flooding (the 
extent of this will depend on the capacity of the culvert).  Depths in the 1 in 100 
plus climate change event are likely to be shallow (<0.1m), velocities up to 
0.15m/s and hazard up to 0.1 (risk to people is 'low'). 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.43% 0.43% 3.23% 

Description of surface water flow paths: 

The uFMfSW shows relatively low risk at the 1 in 30 and 1 in 100 year event.  
Flow paths feed into the ordinary watercourses on site at the 1 in 1000 year 
event, and isolated areas of low flood risk that are located in strips in the site 
where there are slight depressions where water is likely to pond. 
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Site code 
GHW003 

Site name Land at Greenway Farm 

  

 
Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

50% - <75% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 

The western watercourse, which starts in 
Roddimore Stud is culverted through the 
site.  There is only a small catchment to 
the culvert and no obvious obstructions to 
flow over the top of the culvert.  Extents 
would be similar to uFMfSW if the culvert 
were blocked and would have little impact 
on the Flood Zone extents. 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Dry access and egress to this site area is available via Great Horwood Road/ 
Windslow Road (B4033). 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change will bring a small percentage of the site into Flood Zone 3a. 
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Site code 
GHW003 

Site name Land at Greenway Farm 

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Diamicton 

Superficial 
Geology 

Diamicton 

Soils Lime-rich loamy and clayey soils with impeded drainage 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme.  Conveyance features should be designed above ground and 
following natural flow paths where possible. Example features may include 
swales, attenuation features, green roofs, rainwater capture and reuse and 
permeable paving. Storage for runoff from the develoment in extreme events 
should be located out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC/IDB guidance 
on runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from ordinary watercourse flooding both now and under a 
climate change scenario, which should be taken into account when carrying out the Sequential Test. 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. It is expected that all development will be 
sequentially located within Flood Zone 1, however for this site, the Exception Test would be 
required: 

• If More Vulnerable development is located in Flood Zone 3a plus climate change. 
Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a plus climate change  

 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the Local Authority and the Internal Drainage Board should be undertaken 
at an early stage. 

• All development draining to/within the Buckingham and River Ouzel IDB drainage district 
must have consideration for the impact on the IDB and be aware of/observe the IDB Byelaws. 

• Detailed modelling will be required to confirm 1 in 20, 100 and 1000 year surface water 
extents and 1 in 100 year plus climate change extents on the ordinary watercourse. 

• Climate change modelling should be undertaken using the relevant allowances (February 
2016) for the type of development and level of risk. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3, 
and 3a + upper end climate change (subject to a detailed flood risk assessment) should be 
preserved as public green space, with built development restricted to Flood Zone 1. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event. 

• Consider daylighting of culverted sections of watercourse to provide WFD benefits.   

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and BCC/IDB guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity, amenity, green infrastructure etc. 

http://www.idbs.org.uk/legal-financial/byelaws/
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Site code 
GHW016 

Site name The Meadows, Land off Willow Road 

  

Site details OS Grid 
reference 

477322, 230945 

Area 1.7 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

None.   

This site drains to the Buckinghamshire and River Ouzel IDB drainage district. 

Flood history 
No evidence of flooding has been identified at this site based on the EA Historic 
Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

N/A 

Flood characteristics: 

N/A 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

1.05% 3.97% 14.86% 

Description of surface water flow paths: 

The uFMfSW shows ponding at the 1 in 30 and 1 in 100 year events which 
forms a continuous flow path at the 1 in 1000 year event.  It flows from the 
caravan park, draining towards an ordinary watercourse which is shown on the 
map appearing to the south of Greenway and through a culvert under Spring 
Lane. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

25% - <50% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
GHW016 

Site name The Meadows, Land off Willow Road 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

No defences   

 

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access to the site area would be via Willow Road. This road has been identified 
as being exposed to surface water flood risk for the 1 in 100 and 1000 extent 
each year. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Diamicton 

Superficial 
Geology 

Diamicton 

Soils Lime-rich loamy and clayey soils with impeded drainage 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites.  
Conveyance features should be designed above ground and following natural 
flow paths where possible. Example features may include swales, attenuation 
features, green roofs, rainwater capture and reuse and permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

 

 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to contribute to mitigation of potential surface water flooding of the 
caravan park and properties to the south west. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from surface water flooding, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the Local Authority and the Internal Drainage Board should be undertaken 
at an early stage. 

• Any development must have consideration for its impact on the Buckingham and River Ouzel 
IDB drainage district and be aware of its Byelaws. Consultation with the Local Authority 
should be undertaken at an early stage 

• Surface water modelling should be undertaken to define the level of surface water risk, and 
the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 
(February 2016) for rainfall intensity. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 
flow routes. 

• Threshold levels should be set at an appropriate level to ensure that development is safe 
from surface water flooding. 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and BCC/IDB guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity, amenity, green infrastructure etc. 
 

http://www.idbs.org.uk/legal-financial/byelaws/
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Site code 
HAD009 

Site name Fairfields Farm, Stanbridge Road 

  

Site details OS Grid 
reference 

474880, 208672 

Area 5.7 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Folly Farm Ditch (Main River) forms the eastern boundary of the site. 

Flood history 
No evidence of flooding has been identified at this site based on the EA Historic 
Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 4% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA.  This 
included a 100 year +70% climate change scenario.  JFLOW+ is a more 
broadscale modelling technique than ISIS-TUFLOW but based on up to date 
FEH Statistical hydrology and LiDAR ground data. 

Flood characteristics: 

Fluvial flood risk has been identified on a Main River within Flood Zone 1.  
JFLOW+ modelling of Folly Farm Ditch shows flood flows are likely to be 
contained within the channel even in the 1 in 100 + 70% event. 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.28% 0.37% 1.70% 

Description of surface water flow paths: 

The uFMfSW shows a small area of ponding in the west of the site in the 100 
and 1000 year events. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
HAD009 

Site name Fairfields Farm, Stanbridge Road 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

No defences   

 

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via Stanbridge Road. There is a small 
amount of surface water flood risk to this route in the 1 in 1000 each year extent. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Limestone and Mudstone, Interbedded 

Superficial 
Geology 

None 

Soils Lime-rich loamy and clayey soils with impeded drainage 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites.  
Conveyance features should be designed above ground and following natural 
flow paths where possible. Example features may include swales, attenuation 
features, green roofs, rainwater capture and reuse and permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but the JFLOW+ modelling shows a small amount of risk from Folly 
Farm Ditch.  It is expected that all development will be sequentially located outside of the 100 + 70% 
climate change and/or 1000 year flood extent (whichever is larger) as identified by a detailed site 
risk assessment.  This should be taken into account when carrying out the Sequential Test. The 
Exception test will not be required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 
an early stage 

• Detailed modelling will be required to confirm 1 in 20, 100 and 1000 year extents and 1 in 
100 year +70% climate change extents on Folly Farm Ditch.  

• Climate change modelling should be undertaken using the relevant allowances (February 
2016) for the type of development and level of risk. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

• Residual risk to the site should be investigated, for example overtopping or breach of the  
 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3, 
and 3a + upper end climate change (as defined by a detailed flood risk assessment) should 
be preserved as public green space, with built development restricted to Flood Zone 1.  

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity, amenity, green infrastructure etc. 
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Site code 
MGB003 

Site name Leopold Farm and area to the west 

  

Site details OS Grid 
reference 

465150, 223053 

Area 0.9 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

None 

Flood history 
No evidence of flooding has been identified at this site based on the EA Historic 
Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

N/A 

Flood characteristics: 

N/A 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

6.77% 9.05% 18.56% 

Description of surface water flow paths: 

The uFMfSW suggests the site may experience some surface water runoff from 
Castle Street at the 1 in 30 year event. In the 1 in 100 year event this flow path 
develops to join up with Summerstown Ditch to the south, becoming larger in the 
1 in 1000 year event. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
MGB003 

Site name Leopold Farm and area to the west 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

No defences   

 

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access to the site area would be via Castle Street. This road has been identified 
as being exposed to surface water flood risk for the 1 in 30, 100 and 1000 extent 
each year. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 

 

Requirement
s for drainage 

control and 
impact 

mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone 

Superficial 
Geology 

None 

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites even 
small ones such as this.  Conveyance features should be designed above 
ground and following natural flow paths where possible. Example features may 
include swales, attenuation features, green roofs, rainwater capture and reuse 
and permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

This site has areas within its boundary designated by the Environment Agency 
as historic landfill.  A thorough ground investigation will be required as part of a 
detailed site specific Flood Risk Assessment to determine the extent of the 
contamination and the impact this may have on SuDS site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from surface water flooding, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the LLFA should be undertaken at an early stage 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes. 
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Site code 
NLV001 

Site name Salden Chase East - site west of Far Bletchley, at the south western edge of 
Milton Keynes. Boundary A421 & B4034, disused railway and  Whaddon Road. 
Adjoins residential of west Bletchley. 

  

Site details OS Grid 
reference 

483435, 232486 

Area 143.9 hectares 

Current land use Greenfield 

Proposed site 
use 

Mixed use 

Southern edge is proposed route of East West Rail. 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Unnamed ordinary watercourse crosses a small area in the north west corner 
of the site area at Bottledump roundabout. 

Three small drains drain out of the site, one to the north and two to the south 
east.  All are culverted immediately after they exit the site. 

Flood history 
No evidence of flooding has been identified at this site based on the EA 
Historic Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

<1% <1% <1%% 99% 9% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA.  This 
included a 100 year +65% climate change scenario.  JFLOW+ is a more 
broadscale modelling technique than ISIS-TUFLOW but based on up to date 
FEH Statistical hydrology and LiDAR ground data. 

Flood characteristics: 

The existing Flood Zones and the JFLOW+ modelling suggest that a very small 
area the north west corner of the site around the Bottledump Roundabout is at 
risk from the 20 year event upwards. JFLOW+ shows relatively high depths 
(>1m) ponding against the A421 embankment although the actual depth to 
which this occurs will depend on whether there are any unmapped drainage 
routes underneath the road. Velocities may be up to 0.35m/s and hazard up to 
1.35 ('danger to some'). 

JFLOW+ shows the drain to the north of the site has a relatively confined 
floodplain, even at the 1 in 100 + 65% climate change, with relatively shallow 
floodplain depths (<0.1m).  But there may be more shallow inundation between 
the two southern drains at the 1 in 20 year upward, with some ponding 
possible depending on the capacity of the culverts exiting the site under the 
railway. 

 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

1.61% 1.32% 5.83% 

Description of surface water flow paths: 

The uFMfSW shows surface water generally following the mapped watercourses 
up to the 1 in 100 (1%) event.  At the 1 in 1000 (0.1%) event some additional 
flow routes may appear: one from Bletchley Leys Farm across the site into the 
northern drain; and several natural pathways draining the south of the site under 
the railway. 
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Site code 
NLV001 

Site name Salden Chase East - site west of Far Bletchley, at the south western edge of 
Milton Keynes. Boundary A421 & B4034, disused railway and  Whaddon Road. 
Adjoins residential of west Bletchley. 

  

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

East and west ends of the site: 50% - <75% 

Centre of the site: 25% - <50% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure 
blockage? 

There are several culverts underneath the A421 in the 
north and railway to the south which have the potential 
to block.  Their dimensions are not known but both road 
and railway are raised above general ground levels 
representing a barrier to flow which may increase 
ponding beyond the extents of FZ3a+CC or uFMfSW 
extents.  

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Dry access to this site area is via Buckingham Road (A421 and the B4034), 
although the roads around the Bottledump Roundabout may be at risk in a 50 
year event and above.  Whaddon Road would also be a possible dry access 
route from the south but may be at risk from surface water flow routes in a 1 in 
1000 year event. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change under a +65% scenario is predicted to increase the extent of 
the 1 in 100 year event to greater than the current Flood Zone 2 extent. 
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Site code 
NLV001 

Site name Salden Chase East - site west of Far Bletchley, at the south western edge of 
Milton Keynes. Boundary A421 & B4034, disused railway and  Whaddon Road. 
Adjoins residential of west Bletchley. 

  

 

Requirement
s for drainage 

control and 
impact 

mitigation 

Bedrock 
Geology 

Diamicton 

Superficial 
Geology 

Diamicton 

Soils Lime-rich loamy and clayey soils with impeded drainage 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme.  Conveyance features should be designed above ground and 
following natural flow paths where possible. Example features may include 
swales, attenuation features, green roofs, rainwater capture and reuse and 
permeable paving. Storage for runoff from the develoment in extreme events 
should be located out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Opportunity to reduce flooding to the A421 and Whaddon Road around 
Bottledump roundabout. 

Opportunity to improve flooding associated with the culverts under the railway 
through the East West Rail infrastructure improvements. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. It is expected that all built development will be 
sequentially located within Flood Zone 1.  The Exception Test would be required: 

• If More Vulnerable and Essential Infrastructure is located in FZ3a or 3a plus climate change 

• If Highly Vulnerable development is located in FZ2  

• If Essential Infrastructure is located in Flood Zone 3b 
Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a, 3a plus climate change and FZ3b. 

• More Vulnerable and Less Vulnerable development within FZ3b. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 

an early stage 

• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 

‘Available modelled data’). The Environment Agency and LLFA should be consulted to obtain 
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Site code 
NLV001 

Site name Salden Chase East - site west of Far Bletchley, at the south western edge of 
Milton Keynes. Boundary A421 & B4034, disused railway and  Whaddon Road. 
Adjoins residential of west Bletchley. 

  

the latest hydraulic modelling information for the site at the time of the flood risk assessment. 

They will advise as to whether existing detailed models need to be updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• The capacity of openings through the A413 and railway embankments should be 

investigated.  Blockage scenarios should be modelled for all flow routes.  Opportunities 

should be taken to improve this risk where possible, e.g. through the development of the East 

West Rail link. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 

assessment. 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3 

(subject to a detailed flood risk assessment) should be preserved as public green space, with 

built development restricted to Flood Zone 1. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event. 

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas. 
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Site code 
NLV008 

Site name Land north of Stoke Road 

  

Site details OS Grid 
reference 

485053, 231668 

Area 17.1 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

None. 

Flood history 

The Environment Agency Historic Flood Map shows no data for this area. 

AVDC records show that a car park flooded from surface water sources on 
Whaddon Road in Newton Longville in January 2002.  Another incident is 
recorded in the village but has no date or source noted.  

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

N/A 

Flood characteristics: 

N/A 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.44% 0.89% 10.85% 

Description of surface water flow paths: 

This site has some small elongated areas of ponding up to the 1 in 100 year 
event.  At the 1 in 1000 year event these develop into several defined flow 
paths in the north west, centre and south east of the site, draining towards 
ordinary watercourses present to the north west and south east of the site. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

North west of the site: 50% - <75% 

Rest of the site area: 25% - <50% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
NLV008 

Site name Land north of Stoke Road 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

No defences   

 

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via Stoke Road and Bletchley Road. Stoke 
Road is at risk to surface water flooding of the 1 in 100 and 1 in 1000 each year 
extent. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 
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Site code 
NLV008 

Site name Land north of Stoke Road 

  

 

Requirement
s for drainage 

control and 
impact 

mitigation 

Bedrock 
Geology 

Mudstone, Siltstone and Sandstone 

Superficial 
Geology 

Diamicton 

Soils Lime-rich loamy and clayey soils with impeded drainage 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme.  This site area has soils with good permeability and it should be 
possible to implement infiltration SuDS. Conveyance features should be 
designed above ground and following natural flow paths where possible. 
Example features may include swales, attenuation features, green roofs, 
rainwater capture and reuse and permeable paving. Storage for runoff from the 
develoment in extreme events should be located out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Opportunity to reduce surface water runoff to watercourses offsite. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from surface water flooding, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the LLFA should be undertaken at an early stage 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

• Groundwater flood risk in the north-west corner of the site should be investigated.  

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes and groundwater risk areas, with development located outside of existing flood 

risk areas. 
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Site code 
PAD007 

Site name Land to the r/o Fairhaven and adjoining Main Street 

  

Site details OS Grid 
reference 

471554, 230263 

Area 3.7 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

An unnamed ordinary watercourse runs through the north west corner of the site. 

This site is upstream of the Padbury Brook and the area managed by the 
Buckinghamshire and River Ouzel IDB and may drain into this area. 

Flood history 

AVDC have a record of surface water from the hillside flowing to the south of 
Main Street Padbury and flooding properties in the south east side of Main 
Street.  It is dated 2001 but has the comment that it has occurred a number of 
times.  

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA.  This 
included a 100 year +65% climate change scenario.  JFLOW+ is a more 
broadscale modelling technique than ISIS-TUFLOW but based on up to date 
FEH Statistical hydrology and LiDAR ground data. 

Flood characteristics: 

Fluvial flood risk has been identified on an ordinary watercourse within Flood 
Zone 1.  Fluvial flooding is relatively well-contained at all return periods. 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

13.79% 4.37% 14.37% 

Description of surface water flow paths: 

The uFMfSW shows a flow route running through the south of the village of 
Padbury joining the ordinary watercourse in the north of the site.  This flow 
route is similar to that described in the AVDC flooding record.  A separate flow 
route crosses the south of the site towards Padbury Mill. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

North: 25% - <50% 

South: <25% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   



Aylesbury Vale District Council 

 Level 2 SFRA Detailed Site Summary Tables 

 

72 
 

Site code 
PAD007 

Site name Land to the r/o Fairhaven and adjoining Main Street 

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Dry access to this site is possible via Main Street. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 

 

Requirement
s for drainage 

control and 
impact 

mitigation 

Bedrock 
Geology 

Diamicton 

Superficial 
Geology 

Diamicton 

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites even 
small ones such as this.  Conveyance features should be designed above 
ground and following natural flow paths where possible. Example features may 
include swales, attenuation features, green roofs, rainwater capture and reuse 
and permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to mitigate against potential surface water flooding downstream. 

Opportunity to implement exemplar SuDS design following BCC/IDB guidance 
on runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from surface water flooding/an ordinary watercourse, which 
should be taken into account when carrying out the Sequential Test and the Exception test if required.  

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority, the Environment Agency and the Internal Drainage 

Board should be undertaken at an early stage. 

• All development at this site that may drain into the Buckingham and River Ouzel IDB and 

must have consideration for its impact on the IDB and observe the IDB Byelaws. 

• Detailed modelling will be required to confirm 1 in 20, 100 and 1000 year extents and 1 in 

100 year plus climate change extents on the ordinary watercourse. 

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The development should be designed using a sequential approach, keeping development 

away from areas at surface water risk. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best 
practice (CIRIA Manual 2015) and BCC/IDB guidance on runoff rates and volumes, to 
deliver multiple benefits including water quality, biodiversity, amenity, green infrastructure 
etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes. 

http://www.idbs.org.uk/legal-financial/byelaws/
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Site code 
PIT004 

Site name Land Rear Of Vicarage Road 

  

Site details OS Grid 
reference 

493972, 215112 

Area 2.2 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

None 

Flood history 
AVDC have a record of surface water runoff from fields flooding Marsworth 
Road, Pitstone in Winter 2001.  

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

N/A 

Flood characteristics: 

N/A 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.00% 0.00% 16.72% 

Description of surface water flow paths: 

The uFMfSW shows no risk up to the 1 in 100 year.  At the 1 in 1000 year there 
are some large areas of potential ponding which join to a larger flow route just 
to the north of Vicarage Road.  The flooding experienced in Marsworth Road in 
2001 was probably associated with this same flow route. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25% 

Given the chalk geology here, the field runoff which caused flooding in 2001 may 
have been exacerbated by high groundwater levels. 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   



Aylesbury Vale District Council 

 Level 2 SFRA Detailed Site Summary Tables 

 

75 
 

Site code 
PIT004 

Site name Land Rear Of Vicarage Road 

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access to the site area would most likely be via Vicarage Road, which has been 
identified as being at risk in both directions from surface water flooding in a 1 in 
30 to 1 in 100 year event.   

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 

 

Requirement
s for drainage 

control and 
impact 

mitigation 

Bedrock 
Geology 

Chalk 

Superficial 
Geology 

None 

Soils Shallow lime-rich soils over chalk or limestone 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  Soils and geology suggest that 
infiltration potential should be good.  SuDS are possible on all sites even small 
ones such as this.  Conveyance features should be designed above ground 
and following natural flow paths where possible. Example features may include 
swales, attenuation features, green roofs, rainwater capture and reuse and 
permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from surface water flooding, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the LLFA should be undertaken at an early stage 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change surface 

water event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas. 
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Site code 
PIT007 

Site name Land north of Marsworth Road 

  

Site details OS Grid 
reference 

493300, 215615 

Area 2.5 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

None 

Flood history 

Aylesbury District Council have recorded flooding on Marsworth Road during 
Winter 2001. Its source is linked to field runoff, its pathway has been linked to 
fields and roads, and the receptor was Marsworth Road. Mitigation in place 
involved ditch clearance downstream 

Reports of nearby flooding on Pitstone Green have also been reported (unknown 
dates) as a result of localised surface water flooding (including sewer flooding 
and overland flooding). Whistle Brook has also experienced flooding as a result 
of overflow of the watercourse. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

N/A 

Flood characteristics: 

N/A 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.00% 0.52% 9.88% 

Description of surface water flow paths: 

The uFMfSW shows little risk up to the 100 year event, but at the 1 in 1000 event 
two flow paths develop draining north towards Cheddington Road, joining the 
major flow path through the village that is likely to have caused the flooding in 
2001. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25% 

Given the chalk geology here, the field runoff which caused flooding in 2001 may 
have been exacerbated by high groundwater levels. 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
PIT007 

Site name Land north of Marsworth Road 

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via Marsworth Road, which is shown as at 
risk to surface water flooding for the 1 in 100 and 1 in 1000 extent each year. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Chalk 

Superficial 
Geology 

None 

Soils Freely draining lime-rich loamy soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  Soils and geology suggest that 
infiltration potential should be good.  SuDS are possible on all sites even small 
ones such as this.  Conveyance features should be designed above ground 
and following natural flow paths where possible. Example features may include 
swales, attenuation features, green roofs, rainwater capture and reuse and 
permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from surface water flooding, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the LLFA should be undertaken at an early stage 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas. 
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Site code 
QUA001 

Site name Land south west of 62 Station Road 

  

Site details OS Grid 
reference 

474289, 219512 

Area 0.8 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

None 

Flood history 
No evidence of flooding has been identified at this site based on the EA Historic 
Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

N/A 

Flood characteristics: 

N/A 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

1.86% 18.64% 35.52% 

Description of surface water flow paths: 

The uFMfSW shows ponding in the 1 in 30 year event, which develops into a 
very well defined flow path, with a large proportion of the site at risk in at the 1 
in 100 event and above. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
QUA001 

Site name Land south west of 62 Station Road 

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access to the site area would be via Station Road. This road has been identified 
as being exposed to surface water flood risk in both directions in the 1 in 30, 100 
and 1000 extent each year. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Siltstone and Sandstone 

Superficial 
Geology 

None 

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites even 
small ones such as this.  Conveyance features should be designed above 
ground and following natural flow paths where possible. Example features may 
include swales, attenuation features, green roofs, rainwater capture and reuse 
and permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 

and on the Buckinghamshire County Council website.  

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to mitigate against potential surface water flooding of houses 
across Station Road. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from surface water flooding, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the LLFA should be undertaken at an early stage 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere, and takes the opportunity to reduce flood risk for houses across Station 

Road. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas. 
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Site code 
SHM012 

Site name Land To The South Of Newton Leys Off Drayton Road And Stoke Road 

  

Site details OS Grid 
reference 

486916, 230936 

Area 13.6 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

No watercourses within the site.  Adjacent to a pond to the north. 

Flood history 

No evidence of flooding has been identified at this site based on the EA 
Historic Flood Mapping and historical flood search. 

This site is in close proximity to the area managed by the Buckinghamshire 
and River Ouzel IDB and may drain into this area. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% <1% >99% <1% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA.  This 
included a 100 year +65% climate change scenario.  JFLOW+ is a more 
broadscale modelling technique than ISIS-TUFLOW but based on up to date 
FEH Statistical hydrology and LiDAR ground data. 

Flood characteristics: 

A tiny proportion of the site intersects the edge of the flood risk associated with 
the pond to the north 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.00% 0.00% 0.37% 

Description of surface water flow paths: 

A very small area of surface water flood risk has been identified by the 
uFMfSW to the north of the site in the in 1000 (0.1%)  each year. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

West of site: <25% 

East of site: 25% - <50% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
SHM012 

Site name Land To The South Of Newton Leys Off Drayton Road And Stoke Road 

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via St  Helena Avenue and St Lucia 
Crescent. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Diamicton 

Superficial 
Geology 

Diamicton 

Soils Lime-rich loamy and clayey soils with impeded drainage 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites.  
Conveyance features should be designed above ground and following natural 
flow paths where possible. Example features may include swales, attenuation 
features, green roofs, rainwater capture and reuse and permeable paving. 
Storage for runoff from the develoment in extreme events should be located 
out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC/IDB guidance 
on runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. It is expected that all built development will be 
sequentially located within Flood Zone 1, however for this site, the Exception Test would be 

required: 

• If More Vulnerable and Essential Infrastructure is located in FZ3a or 3a plus climate 

change. 

• If Highly Vulnerable development is located in FZ2. 

• If Essential Infrastructure is located in Flood Zone 3b 

Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a, FZ3a plus climate change and FZ3b. 

• More Vulnerable and Less Vulnerable development within FZ3b. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority, the Internal Drainage Board and the Environment 

Agency should be undertaken at an early stage. 

• All development at this site that may drain into the Buckingham and River Ouzel IDB and 

must have consideration for its impact on the IDB and observe the IDB Byelaws. 

• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 

‘Available modelled data’). The Environment Agency and LLFA should be consulted to obtain 

the latest hydraulic modelling information for the site at the time of the flood risk assessment. 

They will advise as to whether existing detailed models need to be updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 

assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3 

(subject to a detailed flood risk assessment) should be preserved as public green space, with 

built development restricted to Flood Zone 1.  

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC/IDB guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

http://www.idbs.org.uk/legal-financial/byelaws/
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Site code 
SMD004 

Site name Land south of Stoke Mandeville Hospital 

  

Site details OS Grid 
reference 

482873, 211436 

Area 16.7 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Southcourt Brook (ordinary watercourse) runs along the eastern boundary of 
the site. 

Flood history Lower Road was closed due to flooding during the February 2014 event. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 4% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA.  This 
included a 100 year +70% climate change scenario.  JFLOW+ is a more 
broadscale modelling technique than ISIS-TUFLOW but based on up to date 
FEH Statistical hydrology and LiDAR ground data. 

Flood characteristics: 

Fluvial flood risk has been identified on an ordinary watercourse within Flood 
Zone 1.  Fluvial flooding is relatively well-contained at all return periods with a 
small area of out of bank flows to the north.  In the 1 in 100 + 70% climate 
change event, floodplain depths are up to around 0.2m, velocities up to 0.1m/s 
and hazard values up to 0.1 (risk to people is 'low'). 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

2.68% 2.75% 9.02% 

Description of surface water flow paths: 

The uFMfSW shows surface water flow path associated with the ordinary 
watercourse along the north and east of the site and extending beyond the 
area found to be at risk from fluvial flooding.  There is also a very obvious 
surface water flow path from south to north through the middle of the site 
towards the Stoke Mandeville Hospital. 

  



Aylesbury Vale District Council 

 Level 2 SFRA Detailed Site Summary Tables 

 

87 
 

 
Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

Very low risk. 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via Lower Road. This road has been 
identified as at risk of surface water flooding for the 1 in 100 and 1000 each year 
extent. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 
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Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Limestone and Limestone 

Superficial 
Geology 

None 

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites.  
Conveyance features should be designed above ground and following natural 
flow paths where possible. Example features may include swales, attenuation 
features, green roofs, rainwater capture and reuse and permeable paving. 
Storage for runoff from the develoment in extreme events should be located 
out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to mitigate against potential surface water flooding of Stoke 
Mandeville Hospital. 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from an ordinary watercourse and surface water flooding, 
which should be taken into account when carrying out the Sequential Test. The Exception test will not 
be required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority should be undertaken at an early stage 

• Detailed modelling will be required to confirm 1 in 20, 100 and 1000 year extents and 1 in 

100 year plus climate change extents on the ordinary watercourse.  

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

• Risk of overtopping or breach from the Aylesbury Arm (Grand Union Canal) should be 

modelled. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere.  Opportunity to mitigate against potential surface water flooding of Stoke 

Mandeville Hospital. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3, 

and 3a + upper end climate change (subject to a detailed flood risk assessment) should be 

preserved as public green space, with built development restricted to Flood Zone 1. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas. 
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Site code 
SMD006 

Site name Land between Lower Road and Chiltern Railway Line from Aylesbury 
to Stoke Mandeville 

  

Site details OS Grid 
reference 

483333, 211069 

Area 31.0 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Southcourt Brook (ordinary watercourse) rises within the site and runs through 
the east of the site area. 

Flood history 

February 2014 – B4443 at Stoke Mandeville - BCC Section 19 report states 
that the heavy rainfall overwhelmed the drainage system which was 
exacerbated by a number of blockages within the drainage system. This lead 
to the flooding of Lower Road on several occasions during the winter and 
flooding of a residential property internally in early February.  Flood caused 
road closure for 40 hours 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 4% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA.  This 
included a 100 year +70% climate change scenario.  JFLOW+ is a more 
broadscale modelling technique than ISIS-TUFLOW but based on up to date 
FEH Statistical hydrology and LiDAR ground data. 

Flood characteristics: 

Fluvial flood risk has been identified on an ordinary watercourse within Flood 
Zone 1.  Fluvial flooding is relatively well-contained at all return periods with a 
small area of out of bank flows.  In the 1 in 100 + 70% climate change event, 
floodplain depths are up to around 0.3m, velocities up to 0.2m/s and hazard 
values up to 0.1 (risk to people is 'low'). 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

1.16% 1.07% 5.83% 

Description of surface water flow paths: 

The uFMfSW shows surface water risk associated with the ordinary 
watercourse.  There is also another very obvious surface water flow path along 
the west side of the site, flowing into the neighbouring site SMD004. 
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Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

No defences   

 

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via Lower Road. This road has been 
identified as at risk of surface water flooding for the 1 in 100 and 1000 each year 
extent. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 
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Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone 

Superficial 
Geology 

None 

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme.  Conveyance features should be designed above ground and 
following natural flow paths where possible. Example features may include 
swales, attenuation features, green roofs, rainwater capture and reuse and 
permeable paving. Storage for runoff from the develoment in extreme events 
should be located out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to mitigate against potential surface water flooding of Stoke 
Mandeville Hospital. 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from an ordinary watercourse and surface water flooding, 
which should be taken into account when carrying out the Sequential Test. The Exception test will not 
be required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority should be undertaken at an early stage 

• Detailed modelling will be required to confirm 1 in 20, 100 and 1000 year extents and 1 in 

100 year plus climate change extents on the ordinary watercourse.  

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere.  Opportunity to mitigate against potential surface water flooding of Stoke 

Mandeville Hospital. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3 , 

and 3a + upper end climate change (subject to a detailed flood risk assessment) should be 

preserved as public green space, with built development restricted to Flood Zone 1. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 
flow routes, with development located outside of surface water flood risk areas. 
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Site code 
SMD007 

Site name Land on Wendover Road 

  

Site details OS Grid 
reference 

483588, 211504 

Area 10.3 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Bedgrove Brook (ordinary watercourse) runs alongside the east of the site area  

Flood history 
No evidence of flooding has been identified at this site based on the EA Historic 
Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 1% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA.  This 
included a 100 year +70% climate change scenario.  JFLOW+ is a more 
broadscale modelling technique than ISIS-TUFLOW but based on up to date 
FEH Statistical hydrology and LiDAR ground data. 

Flood characteristics: 

Fluvial flood risk has been identified on an ordinary watercourse within Flood 
Zone 1. JFLOW+ modelling shows that the water is likely to pond upstream of 
the A413 Wendover Road from the 1 in 20 year event upward. In the 1 in 100 + 
70% climate change event, floodplain depths are up to around 0.4m, velocities 
up to 0.05m/s and hazard values up to 0.2 (risk to people is 'low').  The extent 
to which water ponds against the A413 Wendover Road will depend on 
connectivity of flow routes under it. 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

7.49% 3.17% 6.98% 

Description of surface water flow paths: 

The uFMfSW shows ponding against the A413 in the 1 in 30 year event.  A 
smaller area of ponding is also present in the north west of the site. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

Very low risk. 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
SMD007 

Site name Land on Wendover Road 

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 

The Bedgrove Brook is culverted 
underneath the A413.  The size of the 
structure is not known but the road is 
raised above general ground levels which 
would present a barrier if a blockage were 
to occur. Eventually the water would spill 
over the road as shown in the 1 in 1000 
year uFMfSW extent. 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via Wendover Road, A413. Risk to surface 
water flooding for the 1 in 1000 each year extent has been identified. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 
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Site code 
SMD007 

Site name Land on Wendover Road 

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone 

Superficial 
Geology 

None 

Soils Freely draining lime-rich loamy soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites.  
This site area has soils with good permeability and it should be possible to 
implement infiltration SuDS. Conveyance features should be designed above 
ground and following natural flow paths where possible. Example features may 
include swales, attenuation features, green roofs, rainwater capture and reuse 
and permeable paving. Storage for runoff from the develoment in extreme 
events should be located out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from an ordinary watercourse and surface water flooding, 
which should be taken into account when carrying out the Sequential Test and Exception Test if 
required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 
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Site code 
SMD007 

Site name Land on Wendover Road 

  

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority should be undertaken at an early stage 

• Detailed modelling will be required to confirm 1 in 20, 100 and 1000 year extents and 1 in 

100 year plus climate change extents on the Bedgrove Brook.  

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• Blockage of the culvert under the A413 should be modelled.  

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere.   

• The development should be designed using a sequential approach placing development 

away from areas at risk from ordinary watercourse and surface water flooding.  Drainage 

designs should ‘design for exceedance’ and accommodate existing surface water flow 

routes, with development located outside of surface water flood risk areas. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

Any access routes should not impact floodplain flows.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc 
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Site code 
SMD008 

Site name Land between Wendover Road and railway line 

  

Site details OS Grid 
reference 

483872, 211191 

Area 20.7 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Bedgrove Brook rises and runs through a small proportion of the north corner 
of the site. 

Flood history 
No evidence of flooding has been identified at this site based on the EA Historic 
Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA.  This 
included a 100 year +70% climate change scenario.  JFLOW+ is a more 
broadscale modelling technique than ISIS-TUFLOW but based on up to date 
FEH Statistical hydrology and LiDAR ground data. 

Flood characteristics: 

Fluvial flood risk has been identified on an ordinary watercourse within Flood 
Zone 1. JFLOW+ modelling shows that the water is likely to pond upstream of 
the A413 Wendover Road from the 1 in 20 year event upward. In the 1 in 100 + 
70% climate change event, floodplain depths are up to around 0.4m, velocities 
up to 0.05m/s and hazard values up to 0.2 (risk to people is 'low').  The extent 
to which water ponds against the A413 Wendover Road will depend on 
connectivity of flow routes under it. 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

1.25% 2.50% 19.03% 

Description of surface water flow paths: 

The uFMfSW shows ponding against the A413 in the 1 in 30 year event.  In a 1 
in 1000 year event, a major surface water flow path is apparent through the 
centre of the site from south to north, joining the Bedgrove Brook. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
SMD008 

Site name Land between Wendover Road and railway line 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

No defences   

 

Residual risk 

Culvert / structure blockage? 

The Bedgrove Brook is culverted 
underneath the A413 just downstream of 
the site boundary.  The size of the 
structure is not known but the road is 
raised above general ground levels which 
would present a barrier if a blockage were 
to occur. Eventually the water would spill 
over the road as shown in the 1 in 1000 
year uFMfSW extent. 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via Wendover Road, A413. Risk to surface 
water flooding for the 1 in 1000 each year extent has been identified. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change under a +70% scenario is predicted to increase the extent of 
the 1 in 100 year event to greater than the current Flood Zone 2 extent. 
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Site code 
SMD008 

Site name Land between Wendover Road and railway line 

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone 

Superficial 
Geology 

None 

Soils Freely draining lime-rich loamy soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites.  
Conveyance features should be designed above ground and following natural 
flow paths where possible. Example features may include swales, attenuation 
features, green roofs, rainwater capture and reuse and permeable paving. 
Storage for runoff from the develoment in extreme events should be located 
out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.  

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from an ordinary watercourse and surface water flooding, 
which should be taken into account when carrying out the Sequential Test. The Exception test will not 
be required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 
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Site code 
SMD008 

Site name Land between Wendover Road and railway line 

  

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority should be undertaken at an early stage 

• Detailed modelling will be required to confirm 1 in 20, 100 and 1000 year extents and 1 in 

100 year plus climate change extents on the ordinary watercourse.  

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• Blockage of the culvert under the A413 should be modelled.  

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 

assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere.   

• The development should be designed using a sequential approach.  Flood Zones 2 and 3, 

and 3a + upper end climate change (subject to a detailed flood risk assessment) should be 

preserved as public green space, with built development restricted to Flood Zone 1. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas. 
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Site code 
SMD009 

Site name Land between Marsh Lane, Princes Risborough Railway Line and 
Aylesbury 

  

Site details OS Grid 
reference 

482481, 210343 

Area 63.6 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

HS2 rail and new strategic roads are proposed within this site (Stoke 
Mandeville A4010 Realignment, A413/A418 Link Road). 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Stoke Brook (Main River) flows south east to north west through the middle of 
the site, exiting through a culvert under the railway. 

Flood history 

A BCC Section 19 flood investigation found that flooding occurred to the 
properties in The Willows, just downstream of this site, in February 2014, due to 
a long period (over 6 weeks) of above average rainfall leading to a saturated 
catchment and the Stoke Brook and Sedrup Ditch close to capacity. Further 
rainfall in the early hours on 7th February 2014 exceeded the capacity of the 
surface water drains and the water courses.  

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

6% 0% 4% 90% 12% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA.  This 
included a 100 year +70% climate change scenario.  JFLOW+ is a more 
broadscale modelling technique than ISIS-TUFLOW but based on up to date 
FEH Statistical hydrology and LiDAR ground data. 

Flood characteristics: 

JFLOW+ modelling suggests that out of bank flows occur at the 1 in 20 year 
event and above.  Water is likely to pond up against the railway embankment.  
In the 1 in 100 + 70% climate change event, floodplain depths in the upstream 
part of the site are relatively shallow (<0.2m), but depths may be >1m in the 
area where water ponds up against the rainway embankment. The extent and 
depth of this ponding will depend on the capacity of the culvert under the 
railway. Velocities may be up to 0.15m/s and hazard values up to 0.95 ('danger 
to some') 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.69% 0.45% 3.56% 

Description of surface water flow paths: 

The uFMfSW shows flood risk along the Stoke Brook at the 1 in 1000 (0.1%) 
event.  This is likely to be a result of the presence of the watercourse, and 
therefore fluvial flooding is the more important source here. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25% 

Reservoir This site is not at risk of reservoir flooding.   
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Site code 
SMD009 

Site name Land between Marsh Lane, Princes Risborough Railway Line and 
Aylesbury 

  

Canal There are no canals within 100m of the site   

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

No defences   

 

Residual risk 

Culvert / structure 
blockage? 

Stoke Brook exits the site through a railway culvert.  
The dimensions are not known although railway 
culverts on main watercourses are usually sizeable 
so a full blockage is unlikely.  The railway is raised 
around 2m above the surrounding floodplain and 
therefore there is no exceedance route in the event 
of a blockage and ponding beyond the extent of the 
Flood Zones is likely.  

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access to this site area is via Marsh Lane. This road may experience some 
surface water flooding in a 1 in 100 or greater event.  Any new road schemes 
would be required to be designed to be safe from flooding.  

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change under a +70% scenario is predicted to increase the extent of 
the 1 in 100 year event to greater than the current Flood Zone 2 extent. 
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Site code 
SMD009 

Site name Land between Marsh Lane, Princes Risborough Railway Line and 
Aylesbury 

  

 

Requirement
s for drainage 

control and 
impact 

mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone 

Superficial 
Geology 

None 

Soils Freely draining lime-rich loamy soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme.  This site area has soils with good permeability and it should be 
possible to implement infiltration SuDS. Conveyance features should be 
designed above ground and following natural flow paths where possible. 
Example features may include swales, attenuation features, green roofs, 
rainwater capture and reuse and permeable paving. Storage for runoff from the 
develoment in extreme events should be located out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to formalise existing floodplain storage upstream of the railway line 
in order to 'slow the flow' into Aylesbury. 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

There may be opportunities to build-in flood management measures at the 
design stage of the strategic transport infrastructure proposed on this site.  For 
example, consideration should be given to the possibility to provide further flood 
mitigation by constructing strategic transport routes on embankments, where/if 
appropriate, to act as dams and store water upstream.   

In terms of HS2 specifically, there is an EA-led project on the 6-year programme 
in the area of both this site and STO016, linked with WFD mitigation for HS2.  
Opportunity for multiple benefits inc FRM - potential options could include 
attenuation and slowing of flow upstream to mitigate flooding, diversion of Stoke 
Brook adjacent to STO016 to enhance and provide flood mitigation, provision of 
surface water storage into existing channel. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. It is expected that all built development will be 
sequentially located within Flood Zone 1, however For this site, the Exception Test would be 

required: 

• If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate 

change. 

• If Highly Vulnerable development is located in FZ2. 

• If Essential Infrastructure is located in Flood Zone 3b 

Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a, FZ3a plus climate change and FZ3b. 

More Vulnerable and Less Vulnerable development within FZ3b. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 

an early stage 

• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 

‘Available modelled data’). The Environment Agency and LLFA should be consulted to obtain 

the latest hydraulic modelling information for the site at the time of the flood risk assessment. 

They will advise as to whether existing detailed models need to be updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 

assessment. 

• The impact of the blockage of the culvert under the railway should be modelled. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3 

(subject to a detailed flood risk assessment) should be preserved as public green space, with 

built development restricted to Flood Zone 1. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event, 
including where new road infrastructure is built. 

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent 

• Onsite attenuation options would need to be tested to ensure that changing the timing of 

peak flows does not exacerbate flooding downstream. 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• New major transport infrastructure such as Stoke Mandeville A4010 Realignment, 
A413/A418 Link Road and HS2 should be designed so that the potential loss of floodplain 
and change of flow pathways resulting from their implementation do not have an adverse 
effect on flood risk.  They should also be designed to ensure that they remain operational 
and safe for users in times of flood. 
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Site code 
STO016 

Site name Land between Oxford Road and Wendover Road Standalls Farm and 
Aylesbury’ 

  

Site details OS Grid 
reference 

481133, 211179 

Area 236.7 hectares  

Current land use Greenfield 

Proposed site 
use 

Residential 

HS2 rail and new strategic roads are proposed within this site (Stoke 
Mandeville A4010 Realignment, A413/A418 Link Road). 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Stoke Brook (Main River) flows north west along the eastern edge of the site.  It 
is culverted as it exits the site under the A418. 

Sedrup Brook (Main River) enters the site to the west near Sedrup and flows 
due north through the site before joining the Stoke Brook in the northern corner 
of the site, just upstream of the A418. 

Unnamed ordinary watercourses drain the site into Sedrup Ditch from the south. 

Flood history 

A BCC Section 19 flood investigation found that flooding occurred to the 
properties in The Willows, adjacent to this site, in February 2014: 

• A long period (over 6 weeks) of above average rainfall leading to a 
saturated catchment and the Stoke Brook and Sedrup Ditch close to 
capacity. Further rainfall in the early hours on 7th February 2014 
exceeded the capacity of the surface water drains and the water 
courses.  

• 80 properties flooded internally 
• Due to the high water levels in the river the surface water was not able 

to drain down gullies and connecting pipes and may have backed up 
through the gullies from the river. 

• The debris and fly tipping in the river would have increased levels in 
the river and therefore the flooding.  

• Any blockage or constriction due to the culvert size at the A418 culvert 
would have increased water levels in the river and increased the 
flooding 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

1% 1% 3% 95% 5% 

Available modelled data: 

Bear Brook and Upper Thame ISIS-TUFLOW model (Environment Agency, 
2008).  The model was re-run for the +35% and +70% climate change 
scenarios.  This model has some limitations: flood data used will not have 
taken into account more recent flood events (e.g. February 2014); techniques 
used to estimate extreme flood flows have changed; ground level and river 
survey data may have changed in some discrete locations.  The model is due 
to be updated as part of the EA's flood mapping improvements programme 
within the next 3 years. The most up to date model data should be used for any 
detailed Flood Risk Assessment. 

A 1D-2D ISIS-TUFLOW  model was built for AVDC (March 2015) as part of the 
Willows Flood Alleviation Scheme study.  This model is more detailed than the 
Bear Brook model and based on more up to date channel and topographical 
survey and hydrology. 

The most up to date model data should be used for any detailed Flood Risk 
Assessment. 
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Site code 
STO016 

Site name Land between Oxford Road and Wendover Road Standalls Farm and 
Aylesbury’ 

  

Flood characteristics: 

Flooding occurs in the floodplain between Sedrup Ditch and Stoke Brook in the 
confluence area in the north of the site.  The more detailed Willows FAS 
modelling suggests that flow starts to spill out of Sedrup Ditch at the 30 year 
event causing minor flooding but inundation increases to cover most of the 
confluence area in the 100 year event.  In a 1 in 1000 year + 70% climate 
change event, depths are up to 0.43m, velocities up to 0.3m/s and hazard is 
low across most of the site but up to 1.2 immediately south of the confluence 
('danger to some'). 

Elsewhere flows are generally contained within Stoke Brook and Sedrup Ditch. 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

1.16% 1.32% 8.75% 

Description of surface water flow paths: 

The uFMfSW shows surface water risk is limited to the mapped drainage 
pathways up to the 1 in 100 (1%) event. In the 1 in 1000 (0.1%) event 
additional flow routes and areas of ponding become apparent, in particular a 
flow path in the north west of the site draining into Sedrup Brook, and ponding 
alongside the route of the Stoke Brook and in the confluence area. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

North of the site: 50% - <75% 

South of the site: <25% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
STO016 

Site name Land between Oxford Road and Wendover Road Standalls Farm and 
Aylesbury’ 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

No defences   

This site itself is not defended, however The Willows estate on the right bank of 
Stoke Brook (opposite the site) has a scheme comprising over 700m of 
temporary flood barrier alongside flap valves on outfalls and pumps.   

Residual risk 

Culvert / 
structure 
blockage? 

Culvert under A418 just downstream of site noted by the 
S19 report as being a 'pinch point', blockage of which by 
debris increased flood levels during the February 2014 
event.  The structure was surveyed as part of the Willows 
FAS study and is a rectangular box culvert 2.5m wide by 
1.8m high in size.  The road level is around 1m higher than 
surrounding ground levels forming a barrier to flow so it is 
likely that a partial or full blockage of the structure could 
increase flood extents beyond the existing Flood Zones.  

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning 
The site is covered, or partially covered by the following Flood Warning Area: 
Bear Brook and tributaries, from Walton Court in the Ellen Road Area down to 
St Marys School 

Access and 
egress 

Dry access is possible via Oxford Road (A418) and Marsh Lane. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change under a +70% scenario is predicted to increase the extent of 
the 1 in 100 year event to around the current Flood Zone 2 extent. 
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Site code 
STO016 

Site name Land between Oxford Road and Wendover Road Standalls Farm and 
Aylesbury’ 

  

 

Requirement
s for drainage 

control and 
impact 

mitigation 

Bedrock 
Geology 

Limestone and Mudstone, Interbedded 

Superficial 
Geology 

Sand and Gravel 

Soils Freely draining lime-rich loamy soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme.  This site area has soils with good permeability and it should be 
possible to implement infiltration SuDS. Conveyance features should be 
designed above ground and following natural flow paths where possible. 
Example features may include swales, attenuation features, green roofs, 
rainwater capture and reuse and permeable paving. Storage for runoff from the 
develoment in extreme events should be located out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Improvement of culvert under A418 to reduce flooding to the site and The 
Willows. 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

There may be opportunities to build-in flood management measures at the 
design stage of the strategic transport infrastructure proposed on this site.  For 
example, consideration should be given to the possibility to provide further flood 
mitigation by constructing strategic transport routes on embankments, where/if 
appropriate, to act as dams and store water upstream.   

In terms of HS2 specifically, there is an EA-led project on the 6-year 
programme in the area of both this site and SMD009, linked with WFD 
mitigation for HS2.  Opportunity for multiple benefits inc FRM - potential 
options could include attenuation and slowing of flow upstream to mitigate 
flooding, diversion of Stoke Brook adjacent to STO016 to enhance and provide 
flood mitigation, provision of surface water storage into existing channel. 

Sequential Test and Exception Test requirements 
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Site code 
STO016 

Site name Land between Oxford Road and Wendover Road Standalls Farm and 
Aylesbury’ 

  

Recommend-
ations for 
Local Plan 

policy 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. It is expected that all built development will be 
sequentially located within Flood Zone 1, however for this site, the Exception Test would be 

required: 

• If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate 

change. 

• If Highly Vulnerable development is located in FZ2. 

• If Essential Infrastructure is located in Flood Zone 3b 

Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a, FZ3a plus climate change or FZ3b. 

More Vulnerable and Less Vulnerable development within FZ3b. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 

an early stage 

• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 

‘Available modelled data’). The Environment Agency and LLFA should be consulted to obtain 

the latest hydraulic modelling information for the site at the time of the flood risk assessment. 

They will advise as to whether existing detailed models need to be updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 

assessment. 

• Residual risk to the site should be investigated, for example overtopping or breach of the 

Aylesbury Vale FAS storage areas. 

• Risk of overtopping or breach from the Aylesbury Arm (Grand Union Canal) should be 

modelled. 

• The impact of blockage of the A418 culvert on flood risk should be modelled. 

• The impact of the deployment of the temporary barriers at the Willows on flooding on the site 

should be modelled. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3 

(subject to a detailed flood risk assessment) should be preserved as public green space, with 

built development restricted to Flood Zone 1.  

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 



Aylesbury Vale District Council 

 Level 2 SFRA Detailed Site Summary Tables 

 

111 
 

Site code 
STO016 

Site name Land between Oxford Road and Wendover Road Standalls Farm and 
Aylesbury’ 

  

• New major transport infrastructure such as Stoke Mandeville A4010 Realignment, 
A413/A418 Link Road and HS2 should be designed so that the potential loss of floodplain 
and change of flow pathways resulting from their implementation do not have an adverse 
effect on flood risk.  They should also be designed to ensure that they remain operational 
and safe for users in times of flood. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes. 
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Site code 
WGR001 

Site name Land to the west of Church Street 

  

Site details OS Grid 
reference 

486748, 218966 

Area 1.5 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Unnamed ordinary watercourse runs along the north west boundary of the site. 

 

Flood history 
No evidence of flooding has been identified at this site based on the EA Historic 
Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA, however 
there is no LiDAR present here so it did not give high quality results. 

Flood characteristics: 

Fluvial flood risk is likely on an ordinary watercourse within Flood Zone 1.  The 
uFMfSW can be used as a proxy to indicate flood risk on small ordinary 
watercourses/drains.  It suggests that there may be a limited well-defined 
floodplain here. 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.00% 0.57% 0.55% 

Description of surface water flow paths: 

The uFMfSW shows limited flood extent associated with the ordinary 
watercourse.  The natural drainage path does not follow the watercourse exactly. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

Very low risk. 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
WGR001 

Site name Land to the west of Church Street 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

No defences   

 

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Dry access and egress to this site area is via Church Street. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change under a +70% scenario is predicted to increase the extent of 
the 1 in 100 year event to greater than the current Flood Zone 2 extent. 

 

Requirement
s for drainage 

control and 
impact 

mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone 

Superficial 
Geology 

None 

Soils Lime-rich loamy and clayey soils with impeded drainage 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites.  
Conveyance features should be designed above ground and following natural 
flow paths where possible. Example features may include swales, attenuation 
features, green roofs, rainwater capture and reuse and permeable paving. 
Storage for runoff from the develoment in extreme events should be located 
out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 
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Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from surface water flooding/an ordinary watercourse, 
which should be taken into account when carrying out the Sequential Test and Exception Test if 
required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority should be undertaken at an early stage 

• Detailed modelling will be required to confirm 1 in 20, 100 and 1000 year extents and 1 in 

100 year plus climate change extents on the ordinary watercourse.  

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The development should be designed using a sequential approach.  Areas at risk from the 

ordinary watercourse (subject to a detailed flood risk assessment) should be preserved as 

public green space, with built development restricted to Flood Zone 1 as defined by the FRA. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event. 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas. 
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Site code 
WHA001 

Site name Shenley Park, Shenley Road 

  

Site details OS Grid 
reference 

481800, 233480 

Area 90.1 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Unnamed ordinary watercourse runs through the southern part of the site area. 

The Buckingham and River Ouzel IDB is located downstream of the site on the 
Loughton Brook, this site may drain into this management area. 

Flood history 
No evidence of flooding has been identified at this site based on the EA 
Historic Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 2% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA.  This 
included a 100 year +65% climate change scenario.  JFLOW+ is a more 
broadscale modelling technique than ISIS-TUFLOW but based on up to date 
FEH Statistical hydrology and LiDAR ground data. 

Flood characteristics: 

Fluvial flood risk has been identified on an ordinary watercourse within Flood 
Zone 1. JFLOW+ modelling shows a a small extent of out of bank flow within a 
well-contained floodplain. In the 1 in 100 + 65% climate change event, 
floodplain depths are up to around 0.2m, velocities up to 0.15m/s and hazard 
values up to 0.2 (risk to people is 'low'). 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.94% 1.09% 5.94% 

Description of surface water flow paths: 

The uFMfSW shows flood risk associated with the ordinary watercourse, and 
some narrow flow paths feeding into it.  In the north of the site there are also two 
small flow paths flowing north in the 1 in 1000 year event. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
WHA001 

Site name Shenley Park, Shenley Road 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

No defences   

 

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via Shenley Road and Buckingham Road.  
There is fluvial flood risk around Bottledump roundabout on Buckingham Road. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 
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Site code 
WHA001 

Site name Shenley Park, Shenley Road 

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Diamicton 

Superficial 
Geology 

Diamicton 

Soils Lime-rich loamy and clayey soils with impeded drainage 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme. Conveyance features should be designed above ground and following 
natural flow paths where possible. Example features may include swales, 
attenuation features, green roofs, rainwater capture and reuse and permeable 
paving. Storage for runoff from the develoment in extreme events should be 
located out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC/IDB guidance 
on runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from an ordinary watercourse, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority, Environment Agency and the Internal Drainage Board 

should be undertaken at an early stage 

• All development at this site that may drain into the Buckingham and River Ouzel IDB and 

must have consideration for its impact on the IDB and observe the IDB Byelaws 

• Detailed modelling will be required to confirm 1 in 20, 100 and 1000 year extents and 1 in 

100 year plus climate change extents on the ordinary watercourse.  

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

http://www.idbs.org.uk/legal-financial/byelaws/
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Site code 
WHA001 

Site name Shenley Park, Shenley Road 

  

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3, 

and 3a + upper end climate change (subject to a detailed flood risk assessment) should be 

preserved as public green space, with built development restricted to Flood Zone 1. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best 
practice (CIRIA Manual 2015) and BCC/IDB guidance on runoff rates and volumes, to 
deliver multiple benefits including water quality, biodiversity, amenity, green infrastructure 
etc. 
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Site code 
WIN001 

Site name Land to east of B4033, Great Horwood Road 

  

Site details OS Grid 
reference 

477367, 228787 

Area 47.9 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Unnamed ordinary watercourse (tributary of Claydon Brook). Several small 
ditches, one is culverted within the southern part of the site. 

This watercourse is managed by the Buckinghamshire and River Ouzel IDB. 

Flood history 

Upstream of the railway, there are several records of previous surface water 
flooding.  AVDC records show Winslow Road experienced surface water 
flooding in February 2002, at the point where it passes under the railway and 
further south. Consultation with BCC also suggests that there are existing 
surface water issues on Magpie Way and Lake Close. 

No evidence of flooding has been identified at this site based on the EA Historic 
Flood Mapping.   

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

9% 0% 3% 88% 24% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA.  This 
included a 100 year +65% climate change scenario.  JFLOW+ is a more 
broadscale modelling technique than ISIS-TUFLOW but based on up to date 
FEH Statistical hydrology and LiDAR ground data. 

Flood characteristics: 

JFLOW+ modelling suggests that out of bank flows occur at the 1 in 20 year 
event and above along the unnamed ordinary watercourse, with some limited 
flooding from the ditches.     In the 1 in 100 + 65% climate change event, 
floodplain depths are up to around 0.3m, velocities up to 0.4 and hazard up to 
0.3 (risk to people is 'low'). 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

8.28% 3.07% 6.80% 

Description of surface water flow paths: 

The uFMfSW shows surface water runoff following the existing mapped 
drainage, except for an additional flow route along the eastern edge of the site, 
and an area of ponding to the south which appears at the higher return 
periods. 

 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

North of site: 50% - <75 

South of site: 25% - <50% 
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Site code 
WIN001 

Site name Land to east of B4033, Great Horwood Road 

  

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

No defences   

 

Residual risk 

Culvert / 
structure 
blockage? 

The ordinary watercourse enters the site through an opening 
under the railway.  A tibutary is also culverted into the site. 
Blockage of these structures would prevent water from entering 
the site and may cause flooding upstream.  

The watercourse also passes under Great Horwood Road as it 
exits the site.  The structure appears to be a reasonably sized 
road bridge so perhaps unlikely to block fully, but the road is 
raised with no exceedance route so ponding may occur beyond 
the extents of the existing floodplain if a major blockage did occur.   

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access to this site area is via Great Horwood Road and is dry to the south, but 
at risk from surface water at the 1 in 100 year and fluvial flooding at the 1 in 100 
plus climate change event.  

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change under a +70% scenario is predicted to increase the extent of 
the 1 in 100 year event to similar or greater than the current Flood Zone 2 
extent. 
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Site code 
WIN001 

Site name Land to east of B4033, Great Horwood Road 

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Diamicton 

Superficial 
Geology 

Diamicton 

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme.  Conveyance features should be designed above ground and 
following natural flow paths where possible. Example features may include 
swales, attenuation features, green roofs, rainwater capture and reuse and 
permeable paving. Storage for runoff from the develoment in extreme events 
should be located out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to preserve or enhance natural floodplain attenuation. 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. It is expected that all built development will be 
sequentially located within Flood Zone 1, however for this site, the Exception Test would be 

required: 

• If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate 

change. 

• If Highly Vulnerable development is located in FZ2. 

• If Essential Infrastructure is located in Flood Zone 3b 

Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a, 3a plus climate change and FZ3b. 

More Vulnerable and Less Vulnerable development within FZ3b. 
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Site code 
WIN001 

Site name Land to east of B4033, Great Horwood Road 

  

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority, the Internal Drainage Board and the Environment 

Agency should be undertaken at an early stage, 

• All development within the Buckingham and River Ouzel IDB must observe the IDB Byelaws. 

• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 

‘Available modelled data’). The Environment Agency and LLFA should be consulted to obtain 

the latest hydraulic modelling information for the site at the time of the flood risk assessment. 

They will advise as to whether existing detailed models need to be updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• The impact of blockage of structures on flood risk should be modelled.  

• Other sources of flooding should also be considered as part of a site-specific flood risk 

assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3 

(subject to a detailed flood risk assessment) should be preserved as public green space, with 

built development restricted to Flood Zone 1.  

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent 

• Onsite attenuation options would need to be tested to ensure that changing the timing of 

peak flows does not exacerbate flooding downstream. 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

http://www.idbs.org.uk/legal-financial/byelaws/
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Site code 
WIN008 / WIN023 

Site name Land east of Furze Lane / Verney Road 

  

Site details OS Grid 
reference 

476504, 228075 

Area 8.2 hectares / 1.6 hectares 

Current land use Greenfield 

Proposed site 
use 

Mixed use 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Unnamed ordinary watercourse runs along the southern edge of WIN023 and 
into WIN008. 

The unnamed watercourse drains into an area managed by the Buckingham 
and River Ouzel IDB. 

Flood history 
No evidence of flooding has been identified at this site based on the EA Historic 
Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

No modelling available. 

Flood characteristics: 

Fluvial flood risk is likely on an ordinary watercourse within Flood Zone 1.  The 
uFMfSW can be used as a proxy to indicate flood risk on small ordinary 
watercourses/drains.  It suggests that flooding is likely to be contained at lower 
return periods but spill out of bank and pond upstream of Furze Lane at return 
periods over 1 in 100 years. 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.88% 1.42% 4.29% 

Description of surface water flow paths: 

Surface water flood risk shown on the uFMfSW is associated with the ordinary 
watercourse.  Flooding only occurs at return periods over 1 in 100 years. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

25% - <50% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
WIN008 / WIN023 

Site name Land east of Furze Lane / Verney Road 

  

Flood risk 
management 
infrastructure 

Defences 

Defence Type 
Standard of 
Protection 

Condition 

No defences   

 

Residual risk 

Culvert / 
structure 
blockage? 

There is a structure under Furze Lane which has the 
potential to block.  The dimensions are not known but it does 
not appear to be a road bridge so may be at higher risk of 
blockage. The road is raised with no exceedance route so 
ponding would occur upstream as shown in the uFMfSW.  A 
major blockage would increase the area at flood risk.   

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via Furze Lane and Selby Lane.  Furze 
Lane is exposed to surface water flood risk of the 1 in 1000 extent each year. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian 25% 35% 65% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 
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Site code 
WIN008 / WIN023 

Site name Land east of Furze Lane / Verney Road 

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Chalk 

Superficial 
Geology 

Diamicton 

Soils Slightly acid loamy and clayey soils with impeded drainage 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites.  
Conveyance features should be designed above ground and following natural 
flow paths where possible. Example features may include swales, attenuation 
features, green roofs, rainwater capture and reuse and permeable paving. 
Storage for runoff from the develoment in extreme events should be located 
out of the flood risk area. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC/IDB guidance 
on runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from an ordinary watercourse, which should be taken into 
account when carrying out the Sequential Test and the Exception Test if required.  

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority, the Environment Agency and the Internal Drainage 

Board should be undertaken at an early stage. 

• All development at this site that may drain into the Buckingham and River Ouzel IDB and 

must have consideration for its impact on the IDB and observe the IDB Byelaws 

• Detailed modelling will be required to confirm 1 in 20, 100 and 1000 year extents and 1 in 

100 year plus climate change extents on the ordinary watercourse.  

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

• Blockage of the structure under Furze Lane should be modelled. 

 

 

 

 

http://www.idbs.org.uk/legal-financial/byelaws/
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Site code 
WIN008 / WIN023 

Site name Land east of Furze Lane / Verney Road 

  

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3, 

and 3a + upper end climate change (as defined by a detailed flood risk assessment) should 

be preserved as public green space, with built development restricted to Flood Zone 1. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC/IDB guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 
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Site code 
WTV017 

Site name Westonmead Farm , A41 London Road 

  

Site details OS Grid 
reference 

485333, 213264 

Area 10.0 hectares 

Current land use Greenfield 

Proposed site 
use 

Mixed use 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Bear Brook/Broughton Stream (Main River) flows through the centre of the site 
from south east to north west. 

Flood history 
No evidence of flooding has been identified at this site based on the EA Historic 
Flood Map and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

<1% <1% 4% 96% 2% 

Available modelled data: 

Bear Brook and Upper Thame ISIS-TUFLOW model (Environment Agency, 
2008).  The model was re-run for the +35% and +70% climate change 
scenarios.  This model has some limitations: flood data used will not have 
taken into account more recent flood events (e.g. February 2014); techniques 
used to estimate extreme flood flows have changed; ground level and river 
survey data may have changed in some discrete locations.  The model is due 
to be updated as part of the EA's flood mapping improvements programme 
within the next 3 years. The hazard, depth and velocity results from this model 
are shown on the map.   

A model has also been developed as part of a site-specific Flood Risk 
Assessment for the adjacent Woodlands development (WTV018), which 
borders this site on the northern side.  Flood extents (but not hazard, velocity 
or depth results) were provided for the SFRA in July 2017.  These results were 
used to update the SFRA Flood Zones.  This modelling has reduced the extent 
of the 20 and 100 year flood on WTV017, but slightly increased the extent of 
the 1000 year flood.  It also highlighted that the Burcott Brook is not directly 
connected to the Bear Brook.   

Flood characteristics: 

The Bear Brook flows through the site but flood flows are relatively contained, 
with just a small area adjacent to the watercourse flooding in the 1 in 20 year 
event and above, as shown by both the Woodlands PBA model and the Bear 
Brook and Upper Thame model.  This low risk is partly due to flow spilling on to 
the floodplain upstream of the site and effectively bypassing it.  LiDAR shows 
the site is clearly on higher ground and these floodplain flows do not therefore 
encroach onto the site.  In the 1 in 100 plus 70% climate change event, depths 
are low at around 0.02m, velocities up to 0.13m/s, and hazard values up to 0.5 
(risk to people is 'low') according to the Bear Brook and Upper Thame model.  
The rate of rise is relatively slow (0.05m/hr) and it should be possible to 
provide adequate flood warning lead times. Duration of flooding is likely to be 
in the order of 1-3 days. 
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Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.04% 0.21% 4.62% 

Description of surface water flow paths: 

The uFMfSW shows a small amount of low flood risk of 1 in 1000 (0.1%) each 
year, associated with the Bear Brook. 

There is also an area of low flood risk that is located in the north corner of the 
site. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

Very low risk. 

Reservoir 
This site at risk of flooding in the event of failure or overtopping of the Weston 
Turville Reservoir   

Canal There are no canals within 100m of the site   

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure 
blockage? 

There are no structures on the site that have the 
potential to block 

Impounded water 
body failure? 

This site at risk of flooding in the event of failure or 
overtopping of the Weston Turville Reservoir.  The 
risk area extends beyond the Flood Zones across the 
centre of the site.  Depth are generally shallow (0-
0.3m). 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning 
The site is covered, or partially covered by the following Flood Warning Area: 
Bear Brook and tributaries, from Broughton to Haydon Mill Farm in Coldharbour, 
Aylesbury 

Access and 
egress 

Dry access to this site area is possible via Aston Clinton Road (A41). 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change is unlikely to significantly change the Flood Zone classification. 
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Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone 

Superficial 
Geology 

None 

Soils Freely draining lime-rich loamy soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites.  
This site area has soils with good permeability and it should be possible to 
implement infiltration SuDS.  Conveyance features should be designed above 
ground and following natural flow paths where possible. Example features may 
include swales, attenuation features, green roofs, rainwater capture and reuse 
and permeable paving. Storage for runoff from the develoment in extreme 
events should be located out of the flood risk area. 
Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

This site is in the headwaters of Bear Brook, opportunities for 'slowing the flow' 
into Aylesbury.  Opportunity to contribute to storage or diversion scheme in 
Bear Brook/Burcott Brook  (Aylesbury Level 2 SFRA 2009). 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. It is expected that all built development will be 
sequentially located within Flood Zone 1, however for this site, the Exception Test would be 

required: 

• If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate 

change. 

• If Highly Vulnerable development is located in FZ2. 

• If Essential Infrastructure is located in Flood Zone 3b 

Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a, FZ3a plus climate change or FZ3b. 

• More Vulnerable and Less Vulnerable development within FZ3b. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 

an early stage 

• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 

‘Available modelled data’). The Environment Agency and LLFA should be consulted to obtain 

the latest hydraulic modelling information for the site at the time of the flood risk assessment. 

They will advise as to whether existing detailed models need to be updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 

assessment. 
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• Risk from reservoirs to the site should be investigated, for example overtopping or breach of 

the Weston Turville Reservoir. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3 

(subject to a detailed flood risk assessment) should be preserved as public green space, with 

built development restricted to Flood Zone 1. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event. 

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent 

• Onsite attenuation options would need to be tested to ensure that changing the timing of 

peak flows does not exacerbate flooding downstream.  

• Mitigation for reservoir flood risk should be discussed with the Environment Agency.  

All development should adopt exemplar source control SuDS techniques to reduce the risk of flooding 
due to post-development runoff. SuDS design should follow current best practice (CIRIA Manual 2015) 
and BCC guidance on runoff rates and volumes, to deliver multiple benefits including water quality, 
biodiversity, amenity, green infrastructure etc. 
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Site code 
WTV018 

Site name Woodlands - Land north of Aston Clinton Road, adjacent to College Farm 

  

Site details OS Grid 
reference 

486191, 213526 

Area 171.1 hectares 

Current land use Greenfield 

Proposed site 
use 

Mixed use 

Proposed transport infrastructure – Eastern Link Road 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Bear Brook/Broughton Stream (Main River) follows the south west boundary of 
the site.   

Burcott Brook (Main River) flows along the north west boundary of the site and 
under the canal via siphon.  The watershed between the Bear Brook and Burcott 
Brook is difficult to define on the map.   

Other smaller watercourses on site include Drayton Mead Brook, Halton 
Brook/College Farm Ditch.  Several other smaller ditches have been identified 
onsite by the Woodlands FRA. 

The Aylesbury Arm (Grand Union Canal) forms the northern boundary of the 
site.   

A culverted ordinary watercourse runs from the centre of the site joining Burcott 
Brook. 

Flood history 
The EA Historic Flood Map shows that the north west part of the site flooded in 
February 1990.  Flood source was the main river, caused by exceedance of the 
channel capacity. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

25% 11% 17% 47% 50% 

Available modelled data: 

Bear Brook and Upper Thame ISIS-TUFLOW model (Environment Agency, 
2008).  The model was re-run for the +35% and +70% climate change scenarios.  
This model has some limitations: flood data used will not have taken into account 
more recent flood events (e.g. February 2014); techniques used to estimate 
extreme flood flows have changed; ground level and river survey data may have 
changed in some discrete locations.  The model is due to be updated as part of 
the EA's flood mapping improvements programme within the next 3 years. 

A model has also been developed as part of a site-specific Flood Risk 
Assessment prepared as part of the Woodlands planning application.  Flood 
extents (but not hazard, velocity or depth results) were provided for the SFRA in 
July 2017.  These results were used to update the SFRA Flood Zones.  This 
modelling has reduced the area in Flood Zone 3b significantly, and the total 
extent of flooding on WTV018 slightly, and highlighted that the Burcott Brook is 
not directly connected to the Bear Brook.   

The most up to date model data should be used for any detailed Flood Risk 
Assessment. 
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Site code 
WTV018 

Site name Woodlands - Land north of Aston Clinton Road, adjacent to College Farm 

  

Flood characteristics: 

The EA's Bear Brook and Upper Thame modelling shows a significant area of 
the western half of this site is at risk of flooding due to floodplain flows from the 
watercourses to the south of the site towards the north.  The site is at risk from 
the 20 year event upwards, although the 20 year extent was reduced by the 
Woodlands PBA model.   

According to the Bear Brook and Upper Thame model, in the 1 in 100 plus 
70% climate change event, depths increase from around 0.1m to the south of 
the site to around 0.8m in the north of the site against the canal, velocities are 
faster to the south up to 0.8m/s.  Hazard values are low in the southern part of 
the site but increase to up to 1.35 (risk to people is 'danger to some') across 
much of the Functional Floodplain.  Depths and hazards will have been refined 
by the more detailed Woodlands model, but this information was not available 
to the SFRA.  The modelled design event suggests rate of rise is relatively 
slow (0.05m/hr) and it should be possible to provide adequate flood warning 
lead times. Duration of flooding is likely to be in the order of 1-3 days.    

A recent FRA prepared as part of Woodlands planning application has 
challenged the Bear Brook modelling, suggesting that more of the flow would 
exit the site to the north via siphons under the canal into Burcott Brook. This 
study suggests that estimates of flood extents and water levels may be 
reduced to some extent by more detailed and up to date modelling, but still 
acknowledge that a large area of the western part of the site is at flood risk in 
the 1 in 20 year event and above.   

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

1.22% 4.77% 37.08% 

Description of surface water flow paths: 

The uFMfSW shows a similar overland flow route to the fluvial flood mapping.  
This is shown as being at 1 in 1000 (0.1%) risk and 1 in 100 (1%) risk.  
Northern parts of the site are at risk of ponding against the barrier of the canal, 
showing risk at the 1 in 30 (3.3%) event. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

Very low risk. 

Reservoir 
This site at risk of flooding in the event of failure or overtopping of the Weston 
Turville Reservoir   

Canal 

The Aylesbury Arm (Grand Union Canal) forms the northern boundary of the 
site.  The Woodlands FRA carried out some basic modelling of a canal breach 
which indicates that water would pond in the low area immediately to the south 
of the canal and then flow north to Burcott Brook via the siphons.  Modelled water 
levels were lower than the 100 year plus climate change fluvial event and 
therefore this is a secondary flood source for the site.   
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Site code 
WTV018 

Site name Woodlands - Land north of Aston Clinton Road, adjacent to College Farm 

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / 
structure 
blockage? 

Blockage of the siphon under the canal would increase flood 
levels across the site. The canal is raised above ground 
levels so there is no available exceedance route.  

Blockage of the culverted ordinary watercourse in the centre 
of the site would have less impact on flood risk as capacity 
is probably small compared with extreme flows, and water 
can flow over the top of it. 

Impounded 
water body 
failure? 

This site at risk of flooding in the event of failure or 
overtopping of the Weston Turville Reservoir.  The area at 
risk is very similar in extent to the flood Zones.  Depth vary 
across the site, with large areas in the 0.3-2.0m depth 
category.   

Defence breach / overtopping? Breach Zone 

 

Emergency 
planning 

Flood warning 
The site is covered, or partially covered by the following Flood Warning Area: 
Bear Brook and tributaries, from Broughton to Haydon Mill Farm in Coldharbour, 
Aylesbury 

Access and 
egress 

This site could be accessed safely from the proposed Eastern Link Road, and 
from College Road North. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change under a +70% scenario is likely to increase the 1 in 100 year 
flood extent to greater than the current 1 in 1000 year extent, meaning all of the 
current Flood Zone 2 would be within Flood Zone 3a, and Flood Zone 2 will 
extend further. 
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Site code 
WTV018 

Site name Woodlands - Land north of Aston Clinton Road, adjacent to College Farm 

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone 

Superficial 
Geology 

None 

Soils Freely draining lime-rich loamy soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme.  This site area has soils with good permeability and it should be 
possible to implement infiltration SuDS.  Conveyance features should be 
designed above ground and following natural flow paths where possible. 
Example features may include swales, attenuation features, green roofs, 
rainwater capture and reuse and permeable paving. Storage for runoff from the 
develoment in extreme events should be located out of the flood risk area. 
Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

This site is in the headwaters of Bear Brook, opportunities for 'slowing the flow' 
into Aylesbury.  Opportunity to enhance floodplain storage on site and possible 
divert more water away from the Bear Brook catchment to Burcott Brook 
(Aylesbury Level 2 SFRA 2009). 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  If this site passes the Sequential 
Test, the Exception Test would be required: 

• If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate 
change. 

• If Highly Vulnerable development is located in FZ2. 

• If Essential Infrastructure is located in Flood Zone 3b 
Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a, 3a plus climate change and FZ3b. 

• More Vulnerable and Less Vulnerable development within FZ3b. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 
an early stage 

• Detailed modelling will be required to refine the Flood Zone and climate change extents. The 
Environment Agency and LLFA should be consulted to obtain the latest hydraulic modelling 
information for the site at the time of the flood risk assessment. The existing Environment 
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Site code 
WTV018 

Site name Woodlands - Land north of Aston Clinton Road, adjacent to College Farm 

  

Agency modelling has a number of limitations here, although the Woodlands PBA model has 
improved upon this.  

• Climate change modelling should be undertaken using the relevant allowances (February 
2016) for the type of development and level of risk. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 

• Reservoir risk to the site should be investigated, for example overtopping or breach of the 
Weston Turville Reservoir. 

• Risk of overtopping or breach of the Aylesbury Arm (Grand Union Canal) should be 
considered. 

• The impact of blockage of the siphon under the canal or blockage of the culverted ordinary 
watercourse in the centre of the site should be considered. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site.  Flood 
mitigation options are likely to be required to make this site viable for development.   

• The development should be designed using a sequential approach.  Built development 
should be located towards lower risk zones and functional Flood Zone should be used as 
public open space.  

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event. 

• New major transport infrastructure such as Eastern Link Road should be designed so that 
the potential loss of floodplain and change of flow pathways resulting from their 
implementation do not have an adverse effect on flood risk.  They should also be designed 
to ensure that they remain operational and safe for users in times of flood. 

• Resilience measures will be required to ensure that development is safe if buildings are 
situated within Flood Zone 2. 

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent 

• Onsite attenuation options would need to be tested to ensure that changing the timing of 

peak flows does not exacerbate flooding downstream. 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity, amenity, green infrastructure etc. 
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Site code 
WTV019 

Site name Land Adjacent to Aston Clinton Holiday Inn 

  

Site details OS Grid 
reference 

485210, 212846 

Area 5.7 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

None 

Flood history 
No evidence of flooding has been identified at this site based on the EA Historic 
Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 9% 91% 14% 

Available modelled data: 

Bear Brook and Upper Thame ISIS-TUFLOW model (Environment Agency, 
2008).  The model was re-run for the +35% and +70% climate change 
scenarios.  This model has some limitations: flood data used will not have 
taken into account more recent flood events (e.g. February 2014); techniques 
used to estimate extreme flood flows have changed; ground level and river 
survey data may have changed in some discrete locations.  The model is due 
to be updated as part of the EA's flood mapping improvements programme 
within the next 3 years.  The most up to date model data should be used for 
any detailed Flood Risk Assessment. 

Flood characteristics: 

The eastern part site is likely to be inundated at return periods of more than 1 in 
100 years.  In a 1 in 1000 year event and a 1 in 100 plus 70% climate change 
event both the Bear Brook and Upper Thame model and JFLOW+ show that 
water from Wendover Brook ponds up against Aston Clinton Road where an 
ordinary watercourse flows underneath it, encroaching onto the site.  The extent 
of ponding will depend on the capacity of flow structures under the road.  In the 
1 in 100 plus 70% climate change event, depths may be up to 0.15m, velocities 
up to 0.03m/s, and hazard values up to 0.1 (risk to people is 'low').  The rate of 
rise is relatively slow (less than 0.05m/hr) and it should be possible to provide 
adequate flood warning lead times. Duration of flooding is likely to be in the order 
of 1-3 days. 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.00% 0.28% 0.26% 

Description of surface water flow paths: 

The uFMfSW shows minimal risk from surface water. 

 
Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

>75% 

Reservoir 
This site at risk of flooding in the event of failure or overtopping of the Weston 
Turville Reservoir Reservoir   
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Site code 
WTV019 

Site name Land Adjacent to Aston Clinton Holiday Inn 

  

Canal There are no canals within 100m of the site   

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 

There are no structures on the site that 
have the potential to block but the 
structure under Aston Clinton Road may 
have an impact on the site.  This appears 
to be a culvert under the road, dimensions 
are unknown.  The road is raised 1.5m 
above ground levels and there is no 
exceedance route.  Blockage would 
therefore cause ponding, possibly beyond 
the extents of the current Flood Zones.  

Impounded water body failure? 

This site at risk of flooding in the event of 
failure or overtopping of the Weston 
Turville Reservoir.  The extent of the area 
at risk is greater than the Flood Zones, as 
water would flow across towards Westend 
Ditch.  Depths are up to 0.3m. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Dry access and egress to this site is via Aston Clinton Road. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change under a +70% scenario is likely to increase the 1 in 100 year 
flood extent to closer to Flood Zone 2, meaning the site will become partly within 
Flood Zone 3a within the lifetime of the development. 
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Site code 
WTV019 

Site name Land Adjacent to Aston Clinton Holiday Inn 

  

 

Requirement
s for drainage 

control and 
impact 

mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone 

Superficial 
Geology 

None 

Soils Freely draining lime-rich loamy soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme.  This site area has soils with good permeability and it should be 
possible to implement infiltration SuDS.  Conveyance features should be 
designed above ground and following natural flow paths where possible. 
Example features may include swales, attenuation features, green roofs, 
rainwater capture and reuse and permeable paving. Storage for runoff from the 
develoment in extreme events should be located out of the flood risk area. 
Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. It is expected that all built development will be 
sequentially located within Flood Zone 1, however, the Exception Test would be required: 

• If More Vulnerable and Essential Infrastructure is located in FZ3a plus climate change. 

• If Highly Vulnerable development is located in FZ2. 

Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a plus climate change. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 

an early stage 

• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 

‘Available modelled data’). The Environment Agency and LLFA should be consulted to obtain 

the latest hydraulic modelling information for the site at the time of the flood risk assessment. 

They will advise as to whether existing detailed models need to be updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 
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Site code 
WTV019 

Site name Land Adjacent to Aston Clinton Holiday Inn 

  

• Other sources of flooding, including groundwater and surface water should be considered as 

part of a site-specific flood risk assessment. 

• Reservoir risk to the site should be investigated, for example overtopping or breach of the 

Weston Turville Reservoir. 

• The impact of blockage of structure(s) under Aston Clinton Road should be modelled. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The development should be designed using a sequential approach. Flood Zones 2 and 3 

(subject to a detailed flood risk assessment) should be preserved as public green space, with 

built development restricted to Flood Zone 1.  

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event. 

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 
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Site code 
WTV022 

Site name Land at Hampden Fields 

  

Site details OS Grid 
reference 

484956, 212126 

Area 218.7 hectares 

Current land use Greenfield 

Proposed site 
use 

Mixed use 

New transport infrastructure 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Bedgrove Brook (Main River) flows northwards across the western corner of the 
site.  It is culverted immediately after it exits the site. 

Westend Ditch (Main River) also flows northwards along the border and then 
through the centre of the site. 

Wendover Brook (Main River), which drains out of Weston Turville Reservoir 
also runs along the far eastern border of the site before flowing under the A41. 

Flood history 
No evidence of flooding has been identified at this site based on the EA Historic 
Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

3% 0% 5% 92% 8% 

Available modelled data: 

The Bedgrove Brook and Westend Ditch are included in the Bear Brook and 
Upper Thame ISIS-TUFLOW model (Environment Agency, 2008), but not the 
Wendover Brook. The model was re-run for the +35% and +70% climate change 
scenarios.  This model has some limitations: flood data used will not have taken 
into account more recent flood events (e.g. February 2014); techniques used to 
estimate extreme flood flows may be out of date; ground level and river survey 
data may be out of date, particularly where new development has taken place.  
The model is due to be updated as part of the EA's flood mapping improvements 
programme within the next 3 years. The most up to date model data should be 
used for any detailed Flood Risk Assessment. 

Flood characteristics: 

Bedgrove Brook - flooding occurs at the 1 in 20 year event and above, but is 
relatively confined to a fairly narrow natural floodplain.  In a 1 in 100 + 70% 
climate change event, depths are up to 0.15m, velocities up to 0.2m/s and 
hazard is up to 0.6 ('low risk to people'). 

Westend Ditch - flooding occurs at the 1 in 20 year event and above, but is 
relatively confined to a fairly narrow natural floodplain.  In a 1 in 100 + 70% 
climate change event, depths are up to 0.19m, velocities up to 0.2m/s and 
hazard is up to 0.6 ('low risk to people'). 

Wendover Brook also floods at the 1 in 20 year and above.  JFLOW+ modelling 
confirms that the water is likely to pond against the A41 up to 1m deep in a 1 in 
100 + 70% climate change event, although the actual depth to which this occurs 
will depend on whether there are any unmapped drainage routes underneath 
the road. Velocities up to 0.2m/s and hazard is up to 0.5 ('low risk to people'). 
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Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0.86% 3.35% 8.33% 

Description of surface water flow paths: 

The uFMfSW shows surface water risk following the mapped drainage 
pathways, with some small isolated patches of ponding across the site.   Risk is 
low until the 1 in 1000 year (0.1%) event, where there is also a potential surface 
water flow path shown flowing north in between the Bedgrove Brook and 
Westend Ditch before entering the housing estate to the north via Finmere 
Crescent. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

This site covers 3 zones:  

East: >75% 

Centre band: 25% - <50% 

South: <25% 

Reservoir 
This site at risk of flooding in the event of failure or overtopping of the Weston 
Turville Reservoir   

Canal No canal within 100m.  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / 
structure 
blockage? 

Blockage of the structure under Aston Clinton Road in the east 
of the site may have an impact on flood extents.  This appears 
to be a culvert under the road, dimensions are unknown.  The 
road is raised 1.5m above ground levels and there is no 
exceedance route.  Blockage would therefore cause ponding, 
possibly beyond the extents of the current Flood Zones. 

In the east, Bedgrove Brook enters a culvert at the edge of the 
site.  Blockage of this would have less impact in an extreme 
event as water can flow over the top of the culvert.   

Impounded 
water body 
failure? 

This site at risk of flooding in the event of failure or overtopping 
of the Weston Turville Reservoir.  The extent of the area at risk 
is greater than the Flood Zones, as water would flow across 
the site following the path of Westend Ditch, with depths of up 
to 0.3m.  Flooding from Wendover Brook is much more 
extensive than the Flood Zones and covers a large area in the 
east of the site, with depths up to 2.0m. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning 
The site is covered, or partially covered by the following Flood Warning Area: 
Bear Brook and tributaries, from Broughton to Haydon Mill Farm in Coldharbour, 
Aylesbury 

Access and 
egress 

Dry access to this site is possible via New Road and Wendover Road (A413). 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Bedgrove Brook - climate change is unlikely to significantly change the Flood 
Zone classification. 

Westend Ditch - climate change is unlikely to significantly change the Flood Zone 
classification. 

Wendover Brook - 1 in 100 year +70% climate change is similar in extent to 
Flood Zone 2.  
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Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone 

Superficial 
Geology 

Sand and Gravel 

Soils Freely draining lime-rich loamy soils 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme.  This site area has soils with good permeability and it should be 
possible to implement infiltration SuDS.  Conveyance features should be 
designed above ground and following natural flow paths where possible. 
Example features may include swales, attenuation features, green roofs, 
rainwater capture and reuse and permeable paving. Storage for runoff from the 
develoment in extreme events should be located out of the flood risk area. 
Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone 

 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

This site is in the headwaters of 3 tributaries of Bear Brook, opportunities for 
'slowing the flow' into Aylesbury.  A storage option on the West End Ditch or 
Wendover Brook could provide relief to the existing Bear Brook FSA and 
alleviate flood risk in the town centre (Aylesbury Level 2 SFRA 2009). 

Opportunity for surface water strategy to reduce flood risk to Finmere Crescent 
and the housing estate to the north by reducing surface water flow path.   

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Opportunity to enhance storage capacity of area upstream of A41. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test will need to be passed.  Only once the Sequential Test is passed should the 
Exception Test be applied. It is expected that all built development will be sequentially located 
within Flood Zone 1, however the Exception Test would be required: 

• If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate 

change. 

• If Highly Vulnerable development is located in FZ2. 

• If Essential Infrastructure is located in Flood Zone 3b 

Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a, FZ3a plus climate change and FZ3b. 

• More Vulnerable and Less Vulnerable development within FZ3b. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 

an early stage. 
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• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 

‘Available modelled data’). The Environment Agency and LLFA should be consulted to obtain 

the latest hydraulic modelling information for the site at the time of the flood risk assessment. 

They will advise as to whether existing detailed models need to be updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 

assessment. 

• Residual risk to the site should be investigated, for example overtopping or breach of the 

Weston Turville Reservoir. 

• The impact of blockage of structure(s) under Aston Clinton Road and on Bedgrove Brook 

should be modelled. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3 

(subject to a detailed flood risk assessment) should be preserved as public green space, with 

built development restricted to Flood Zone 1.  

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event. 

• New major transport infrastructure should be designed so that the potential loss of floodplain 
and change of flow pathways resulting from their implementation do not have an adverse 
effect on flood risk.  They should also be designed to ensure that they remain operational 
and safe for users in times of flood. 

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent 

• Onsite attenuation options would need to be tested to ensure that changing the timing of 

peak flows does not exacerbate flooding downstream. 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas. 
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Site code 
AST037 

Site name Land west side of College Road North, adjacent to the Grand Union Canal 

  

Site details OS Grid 
reference 

487052, 213689 

Area 12.9 hectares 

Current land use Greenfield 

Proposed site 
use 

Mixed use 

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Several branches of College Farm Ditch (Main River) flow north through the site 
and the watercourse exits the site under the canal. 

Flood history 
No evidence of flooding has been identified at this site based on the EA Historic 
Flood Map and historical flood search, although an area to the west of the site 
is recorded as flooding in February 1990. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

5% 5% 2% 88% 13% 

Available modelled data: 

Bear Brook and Upper Thame ISIS-TUFLOW model (Environment Agency, 
2008).  The model was re-run for the +35% and +70% climate change 
scenarios.  This model has some limitations: flood data used will not have 
taken into account more recent flood events (e.g. February 2014); techniques 
used to estimate extreme flood flows have changed; ground level and river 
survey data may have changed in some discrete locations.  The model is due 
to be updated as part of the EA's flood mapping improvements programme 
within the next 3 years. The hazard, depth and velocity results from this model 
are shown on the map.   

A model has also been developed as part of a site-specific Flood Risk 
Assessment for the adjacent Woodlands development (WTV018), which 
borders this site on the western side.  Flood extents (but not hazard, velocity or 
depth results) were provided for the SFRA in July 2017.  These results were 
used to update the SFRA Flood Zones.  This modelling has increased the 
predicted extent of flooding on AST037. 

Flood characteristics: 

The Woodlands PBA model shows the south-eastern corner of the site is at risk 
of flooding from exceedance of College Farm Ditch in the 1 in 20 year event, 
with the extent spreading northwards as the return period increases.  The 
modelling shows the watercourse to be in bank even in the 1 in 1000 year event 
in the north of the site however. Flood hazards, depths and velocities are not 
available for the Woodlands PBA model. 
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Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

7% 5% 28% 

Description of surface water flow paths: 

The uFMfSW shows surface water risk follows the mapped drainage pathways, 
with some isolated areas of ponding across the west of the site. Risk is low in 
the site with it mostly being in the 1 in 1000 year (0.1%) event. There is a small 
portion of the site in the west and south east of the site that is at risk from  the 1 
in 30 year (0.3%) event. The potential surface water flows predominantly follow 
College Farm Ditch along the western edge of the site through College Farm 
and under the canal to Merrymead Farm.  

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

This site is not at risk from any groundwater flood risk.  

Reservoir The site is not at risk from reservoir failure or overtopping.  

Canal The site is adjacent to the Grand Union Canal (Aylesbury Arm).  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure 
blockage? 

Structure under the canal. Blockage of the structure 
under the canal at the north eastern boundary of this 
site by College Road North could potentially cause 
ponding.  Dimensions are not known, although the 
modelling shows no out of bank flow here at all with 
an unblocked structure, so it can be assumed the 
structure is of a reasonable size and risk is therefore 
low.    

Impounded water 
body failure? 

This site at risk of flooding in the event of failure or 
overtopping of the Grand Union Canal. The risk area 
would be small as water would be likely to drain 
immediately into the watercourse and out of the site.  

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning 
The north western area of the site boundary is covered by the Flood Warning 
Area: Bear Brook and tributaries from Broughton to Haydon Mill Farm in 
Coldharbour, Aylesbury.  

Access and 
egress 

Dry access to this site is possible via College Road North from the south-
eastern corner, although further north the road is inundated in a 1 in 30 year 
surface water event and above.  

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames 25% 35% 70% 

Implications for 
the site 

Climate change under a +70% scenario is likely to increase the 1 in 100 year 
flood extent to greater than the current 1 in 1000 year extent, meaning almost 
all of the current Flood Zone 2 would be within Flood Zone 3a.  
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Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone  

Superficial 
Geology 

None.  

Soils Freely draining lime-rich loamy soils.  

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites, 
particularly large greenfield sites such as this one.  This site area has soils with 
good permeability and it should be possible to implement infiltration SuDS.  
Conveyance features should be designed above ground and following natural 
flow paths where possible. Example features may include swales, attenuation 
features, green roofs, rainwater capture and reuse and permeable paving. 
Storage for runoff from the develoment in extreme events should be located 
out of the flood risk area. 
Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone. 

 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. It is expected that all built development will be 
sequentially located within Flood Zone 1, however for this site, the Exception Test would be 

required: 

• If More Vulnerable and Essential Infrastructure is located in FZ3a or FZ3a plus climate 

change. 

• If Highly Vulnerable development is located in FZ2. 

• If Essential Infrastructure is located in Flood Zone 3b 

Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a, FZ3a plus climate change or FZ3b. 

• More Vulnerable and Less Vulnerable development within FZ3b. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 

an early stage 

• Detailed modelling will be required to confirm Flood Zone and climate change extents on all 

watercourses (see ‘Available modelled data’). The Environment Agency and LLFA should be 

consulted to obtain the latest hydraulic modelling information for the site at the time of the 

flood risk assessment. They will advise as to whether existing detailed models need to be 

updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 

2016) for the type of development and level of risk. 
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• Other sources of flooding should also be considered as part of a site-specific flood risk 

assessment. 

• Risk from reservoirs and canals to the site should be investigated, for example overtopping 

or breach of the Weston Turville Reservoir or Grand Union Canal. 

• The impact of the blockage of the structure under the canal should be modelled. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• The development should be designed using a sequential approach.  Flood Zones 2 and 3 

(subject to a detailed flood risk assessment) should be preserved as public green space, with 

built development restricted to Flood Zone 1. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event. 

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent 

• Onsite attenuation options would need to be tested to ensure that changing the timing of 

peak flows does not exacerbate flooding downstream.  

• Mitigation for reservoir flood risk should be discussed with the Environment Agency.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity, amenity, green infrastructure etc. 
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Site code 
AYL049 

Site name Land To Rear Of Ashley Row And Adj To 37 Haddington Way   

 

  

Site details OS Grid 
reference 

483043, 214279  

Area 0.25 hectares 

Current land use Greenfield  

Proposed site 
use 

Residential  

Flood risk 
vulnerability 

More Vulnerable 

Sources of 
flood risk 

Existing 
watercourses 

None 

Flood history 
No evidence of flooding has been identified at this site based on the EA Historic 
Flood Mapping and historical flood search, although the commercial area to the 
south of Stocklake is within the HFM and flooded in the winter of 1990. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

N/A 

Flood characteristics: 

N/A 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

3% 0% 9% 

Description of surface water flow paths: 

The uFMfSW shows little risk up to the 100-year event, but at the 1 in 1000 event 
2 flow paths develop draining towards Haddington Way and across Stocklake to 
the south. Both flow paths could contribute to the flood risk around Douglas 
Road.  

 

Groundwater 
Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

 
<25% 

 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site.   
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Site code 
AYL049 

Site name Land To Rear Of Ashley Row And Adj To 37 Haddington Way   

 

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

N/A 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via Haddington Way, which is at risk from 
surface water flooding for the 1 in 100 and 1 in 1000-year event. 

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames  25% 35% 70% 

Implications for 
the site 

The site is not within Flood Zone 3a plus 70% climate change.  Climate change 
is unlikely to significantly change the Flood Zone classification. 

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Siltstone and Sandstone   

Superficial 
Geology 

None  

Soils Loamy and clayey floodplain soils with naturally high groundwater. 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing and ground investigations to 
establish the level of the water table.  SuDS are possible on all sites even 
small ones such as this.  Conveyance features should be designed above 
ground and following natural flow paths where possible. Example features may 
include swales, attenuation features, green roofs, rainwater capture and reuse 
and permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone. 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to mitigate against potential surface water flooding of houses 
across Haddington Way.  

Sequential Test and Exception Test requirements 
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Recommend-
ations for 
Local Plan 

policy 

The site is within Flood Zone 1 but at risk from surface water flooding, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the LLFA should be undertaken at an early stage 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas. 
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Site code 
AYL052 

Site name PO Sorting Office, Cambridge Street  

  

Site details OS Grid 
reference 

482201, 213974  

Area 0.91 hectares 

Current land use Commercial  

Proposed site 
use 

Mixed use  

Flood risk 
vulnerability 

More Vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

None  

Flood history 

Aylesbury District Council have recorded nearby flooding on Exchange Street 
and Highbridge Walk in July 2006, July 2007 and August 2009. Its source is 
noted as surface water runoff from the High Street (which runs adjacent to the 
site) and pathway along Exchange Street. Mitigation in place involved removing 
some plastic pipe offcuts in 2007 but it is noted that the problem persists 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

N/A 

Flood characteristics: 

N/A 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

4% 11% 9% 

Description of surface water flow paths: 

The uFMfSW shows areas of flood risk up to the 1 in 1000-year event at both 
the north western edge and southern edge of the site boundary, around the 
edges of the existing large building. These flow paths develop draining towards 
Cambridge Street in the west and towards Vale Park Drive in the east.  

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25%  

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site. 
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Site code 
AYL052 

Site name PO Sorting Office, Cambridge Street  

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block  

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

N/A 

Emergency 
planning 

Flood warning 
No Environment Agency flood warning service at the immediate site, but the 
Flood Warning Area: Bear Brook and Tributaries exists adjacent to Vale Park 
Drive near the site.  

Access and 
egress 

Access and egress to this site area is via Cambridge Street, St Johns Road and 
Upper Hundreds Way. These areas are shown as at risk of surface water 
flooding for the 1 in 100 and 1 in 1000 extent each year. A small area of Upper 
Hundreds Way is at risk of surface water flooding for the 1 in 30 extent each 
year.  

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames  25% 35% 70% 

Implications for 
the site 

The site is not within Flood Zone 3a plus climate change.  Climate change is 
unlikely to significantly change the Flood Zone classification.  
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Site code 
AYL052 

Site name PO Sorting Office, Cambridge Street  

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Siltstone and Sandstone  

Superficial 
Geology 

None  

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils.  

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites even 
small ones such as this.  Conveyance features should be designed above 
ground and following natural flow paths where possible. Example features may 
include swales, attenuation features, green roofs, rainwater capture and reuse 
and permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone. 

Historic Landfill 
Site 

A historic landfill site is located 150m away from this site on Cambridge Street. 

Opportunities for 
flood risk 
betterment 

 

Opportunity to mitigate against potential surface water flooding of land at The 
Vale, adjacent to Vale Park Drive, the High Street and Park Street.  

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from surface water flooding, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 
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Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the LLFA should be undertaken at an early stage 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas. 
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Site code 
AYL115 

Site name Rabans Lane, Aylesbury  

  

Site details OS Grid 
reference 

479562, 214487  

Area 6.72 hectares  

Current land use Industrial  

Proposed site 
use 

Residential   

Flood risk 
vulnerability 

More Vulnerable 

Sources of 
flood risk 

Existing 
watercourses 

None  

Flood history 

No evidence of flooding has been identified at this site based on the EA Historic 
Flood Mapping and historical flood search.  

 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

N/A 

Flood characteristics: 

N/A 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

1% 2% 7% 

Description of surface water flow paths: 

The uFMfSW shows risk for the 1 in 30, 100 and 1000 each year event at the 
site, mostly ponding around the existing building footprint. There are no flow 
routes from or through the site, and these ponds are likely to be just due to 
depressions in the ground.  There is a railway track to the north-eastern 
boundary of the site where there is an area of ponding.    

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

>=25% <50%  

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site.   
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Site code 
AYL115 

Site name Rabans Lane, Aylesbury  

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 
No structures have been identified as at 
risk of blockage.  

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

N/A  

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access to the site area would be via Rabans Lane and/or Rabans Close. Only 
small isolated patches of surface water risk in the 1 in 1000-year event have 
been identified on these roads.   

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames  25% 35% 70% 

Implications for 
the site 

The site is outside of Flood Zone 3a plus 70% climate change.  Climate 
change is unlikely to significantly change the Flood Zone classification. 
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Site code 
AYL115 

Site name Rabans Lane, Aylesbury  

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Siltstone and Sandstone  

Superficial 
Geology 

Clay, Silt and Sand  

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils. 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites.  
Conveyance features should be designed above ground and following natural 
flow paths where possible. Example features may include swales, attenuation 
features, green roofs, rainwater capture and reuse and permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone.  

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site.  

Opportunities for 
flood risk 
betterment 

Opportunity for flood risk betterment here would involve exemplar SuDS design 
following BCC guidance on runoff rates and volumes, contributing to the 
reduction of flood peaks downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from surface water flooding, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 
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Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the LLFA should be undertaken at an early stage 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas. 
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Site code 
EDL003 

Site name Land north of Cow Lane  

  

Site details OS Grid 
reference 

497292, 219847  

Area 1.53 hectares  

Current land use Greenfield 

Proposed site 
use 

Residential  

Flood risk 
vulnerability 

More Vulnerable 

Sources of 
flood risk 

Existing 
watercourses 

None, however the site is located within the Buckinghamshire and River Ouzel 
IDB drainage district and drains towards the River Ouzel. 

Flood history 

Aylesbury District Council have no recorded flood events on Cow Lane or the 
land north of it. Reports of nearby flooding on Moor End Road to the south of 
Cow Lane have been recorded but for unspecified dates. The source of 
flooding here is thought to be from the ordinary watercourse.  The IDB 
commented that Edlesborough has had flooding problems.  

 

No other evidence of historic flooding has been recorded based on the EA 
Historic Flood Mapping and historical flood search.  

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

N/A 

Flood characteristics: 

N/A 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

1% 1% 9% 

Description of surface water flow paths: 

The north of the site is exposed to risk in the 1 in 100 and 1 in 1000-year event, 
joining a clear flow path through Good Intent, Moor End and Brook Street 
towards the River Ouzel.  

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

>=25% <50%  

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site   
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Site code 
EDL003 

Site name Land north of Cow Lane  

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is likely to be via Cow Lane. Access may 
also be via Orchard End and Good Intent.  There is no risk of surface water 
flooding along Orchard End. However, Cow Lane and Good Intent are shown as 
at risk to surface water flooding in the 1 in 1000-year event and 1 in 100-year 
event.  

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian  25% 35% 65% 

Implications for 
the site 

The site is outside of Flood Zone 3a plus 65% climate change.  Climate 
change is unlikely to significantly change the Flood Zone classification. 

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone  

Superficial 
Geology 

None 

Soils 
Soil information suggests freely draining lime-rich loamy soils, however the IDB 
have advised that they have classified this area to be average to low 
permeability.  

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites 
including small ones such as this.  Conveyance features should be designed 
above ground and following natural flow paths where possible. Example 
features may include swales, attenuation features, green roofs, rainwater 
capture and reuse and permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone. 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunities to enhance floodplain storage to 'slow the flow' into Buckingham 
and the IDB area. 

 

Sequential Test and Exception Test requirements 
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Recommend-
ations for 
Local Plan 

policy 

The site is within Flood Zone 1 but at risk from surface water flooding, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the LLFA and the Internal Drainage Board should be undertaken at an early 

stage 

• Any development must have consideration for its impact on the Buckingham and River Ouzel 
IDB drainage district and be aware of its Byelaws.  

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and IDB guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas.  

 

  

http://www.idbs.org.uk/legal-financial/byelaws/
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Site code 
HAD010 

Site name Land rear of Station Road  

  

Site details OS Grid 
reference 

473720, 208027  

Area 0.36 hectares 

Current land use Greenfield 

Proposed site 
use 

Residential  

Flood risk 
vulnerability 

More vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

None  

Flood history 

Aylesbury District Council have not recorded any flooding at or near the site.  

No other evidence of flooding has been identified at this site based on the EA 
Historic Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

N/A 

Flood characteristics: 

N/A 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0% 7% 6% 

Description of surface water flow paths: 

The uFMfSW shows an isolated area of ponding in the 1 in 100-year event and 
above which is located in the north of the site. This appears unconnected to the 
flow path off-site evident on Station Road towards the ordinary watercourse to 
the east of the site, and the flow path along the railway to the south of the site. 

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25%  

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site.   



Aylesbury Vale District Council 

 Level 2 SFRA Detailed Site Summary Tables 

 

163 
 

Site code 
HAD010 

Site name Land rear of Station Road  

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block.  

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via Station Road. Risk to surface water 
flooding for the 1 in 1000 and 1 in 100 each year extent has been identified.  

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames  25% 35% 70% 

Implications for 
the site 

The site is outside of Flood Zone 3a plus 70% climate change.  Climate 
change is unlikely to significantly change the Flood Zone classification. 

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Limestone and Calcareous Sandstone  

Superficial 
Geology 

None  

Soils Freely draining lime-rich loamy soils.   

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  Soils and geology suggest that 
infiltration potential should be good.  SuDS are possible on all sites even small 
ones such as this.  Conveyance features should be designed above ground 
and following natural flow paths where possible. Example features may include 
swales, attenuation features, green roofs, rainwater capture and reuse and 
permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone. 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Sequential Test and Exception Test requirements 



Aylesbury Vale District Council 

 Level 2 SFRA Detailed Site Summary Tables 

 

164 
 

Recommend-
ations for 
Local Plan 

policy 

The site is within Flood Zone 1 but at risk from surface water flooding, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the LLFA should be undertaken at an early stage 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas. 
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Site code 
SCD008 

Site name  
‘Mollys Folly’ and Molly’s Field Land adjacent to Addison Road  

  

Site details OS Grid 
reference 

469452, 226758  

Area 4.66 hectares  

Current land use Greenfield  

Proposed site 
use 

Residential  

Flood risk 
vulnerability 

More vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

Unnamed watercourse that runs along the southern site boundary is managed 
by the Buckingham and River Ouzel IDB.   

Flood history 

Aylesbury District Council have recorded flooding at various locations in Steeple 
Claydon in Winter 2001, the closest report is on the eastern side of Addison 
Road opposite the site.  The source of this flooding was surface water runoff, 
and pathway and receptor was the road.    

No other evidence of flooding has been identified at this site based on the EA 
Historic Flood Mapping and historical flood search.  

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

3% 0% 3% 94% 5% 

Available modelled data: 

The watercourse which runs along the southern boundary of the site is included 
in the Environment Agency’s Upper Great Ouse model (2011). This model has 
some limitations: at this location, the model is a 2D only ‘broadscale’ model at a 
20m resolution with outline outputs only for 100-year event and above; flood data 
used will not have taken into account more recent flood events (e.g. February 
2014).  The model has not been re-run for climate change, and the 1 in 1000-
year outline has been used as a proxy for Flood Zone 3a plus 65% climate 
change.  The model is due to be updated within the next 3 years as part of the 
Environment Agency’s ongoing flood risk mapping programme.   

Flood characteristics: 

The watercourse runs along the boundary of the site from the east, joining 
another small watercourse which then flows into Padbury Brook.  A small part of 
the southern site is within the functional floodplain, and the area at risk extends 
to 6% of the site in the 1 in 1000-year event.    

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

2.16% 1.44% 2.88% 

Description of surface water flow paths: 

The area at risk from surface water flooding is to the south of the site, within the 
floodplain of the watercourse.   

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25% 
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Site code 
SCD008 

Site name  
‘Mollys Folly’ and Molly’s Field Land adjacent to Addison Road  

  

Reservoir 
This site at risk of flooding in the event of failure or overtopping of Claydon Park 
Lower Lake at the Claydon Estate.   

Canal There are no canals within 100m of the site.  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 
Blockage of the Addison Road Bridge may 
reduce flooding on site to a certain extent 
until the bridge is overtopped. 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to the site is via Addison Road. This has some risk from 
surface water in the 1 in 1000-year event, and also is likely to be flooded by the 
watercourse at the southern edge of the site in the 1 in 100-year event and 
potentially more frequent events.  

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian  25% 35% 65% 

Implications for 
the site 

Flood Zone 3 is likely to increase in area in the +65% climate change scenario 
to become similar to the current Flood Zone 2.   
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Site code 
SCD008 

Site name  
‘Mollys Folly’ and Molly’s Field Land adjacent to Addison Road  

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Siltstone and Sandstone  

Superficial 
Geology 

75% of the site is covered by Clay, Silt and Sand  

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils. 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme.  Conveyance features should be designed above ground and 
following natural flow paths where possible. Example features may include 
swales, attenuation features, green roofs, rainwater capture and reuse and 
permeable paving. Storage for runoff from the develoment in extreme events 
should be located in Flood Zone 1. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.    

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone. 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunities to enhance floodplain storage to 'slow the flow' into the IDB area. 

Opportunity to implement exemplar SuDS design following BCC/IDB guidance 
on runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The Sequential Test must be passed (see Section 7 of main report).  Only once the Sequential Test 
is passed should the Exception Test be applied. It is expected that all built development will be 
sequentially located within Flood Zone 1, but the Exception Test would be required: 

• If More Vulnerable and Essential Infrastructure is located in FZ3a or Flood Zone 3a plus 
climate change. 

• If Highly Vulnerable development is located in FZ2 or Flood Zone 3a plus climate change. 

• If Essential Infrastructure is located in Flood Zone 3b 
Development will not be permitted in the following scenarios: 

• Highly Vulnerable development within FZ3a or Flood Zone 3a plus climate change and 
FZ3b. 

• More Vulnerable and Less Vulnerable development within FZ3b. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 
drainage strategy will be required. 

• Consultation with the Local Authority and the Environment Agency should be undertaken at 
an early stage 

• All development draining to/within the Buckingham and River Ouzel IDB drainage district 
must have consideration for the impact on the IDB and be aware of/observe the IDB Byelaws. 

• Detailed modelling will be required to confirm Flood Zone and climate change extents (see 
‘Available modelled data’), and flood extents at lower return periods (below 100-year).  The 
Environment Agency and LLFA should be consulted to obtain the latest hydraulic modelling 

http://www.idbs.org.uk/legal-financial/byelaws/
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information for the site at the time of the flood risk assessment. They will advise as to whether 
existing detailed models need to be updated.   

• Climate change modelling should be undertaken using the relevant allowances (February 
2016) for the type of development and level of risk. 

• Other sources of flooding should also be considered as part of a site-specific flood risk 
assessment. 
 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site.   

• The development should be designed using a sequential approach. Flood Zones 2 and 3, 
and 3a + upper end climate change (subject to a detailed flood risk assessment) should be 
preserved as public green space, with built development restricted to Flood Zone 1.  

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event. 

• Compensation storage would need to be provided for any land-raising within the 1 in 100 
plus appropriate climate change flood extent 

• All development should adopt exemplar source control SuDS techniques to reduce the risk 
of flooding due to post-development runoff. SuDS design should follow current best practice 
(CIRIA Manual 2015) and BCC/IDB guidance on runoff rates and volumes, to deliver multiple 
benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Onsite attenuation options would need to be tested to ensure that changing the timing of 
peak flows does not exacerbate flooding downstream. 
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Site code 
SCD013 

Site name Land opposite 25 North End Road  

  

Site details OS Grid 
reference 

470034, 227451 

Area 0.58 hectares  

Current land use Greenfield  

Proposed site 
use 

Residential  

Flood risk 
vulnerability 

More vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

None  

Flood history 

Aylesbury District Council recorded flooding very close to the site on North End 
Road during Winter 2001. Its source is stated as surface water from the village 
above North End, the pathway was land between the village and North End and 
the receptor was North End. There are several other reports of flooding inn 
Steeple Claydon during Winter 2001.   

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 0% 

Available modelled data: 

N/A 

Flood characteristics: 

N/A 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

3% 4% 9% 

Description of surface water flow paths: 

The uFMfSW shows risk from the 1 in 30-year event, increasing in extent up to 
the 1 in 1000 year event. The water joins a significant flow route west onto North 
End Road and on towards Padbury Brook.  The descriptions of flooding during 
winter 2001 verifies this modelled flood route.  

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25% 

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site.  
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Site code 
SCD013 

Site name Land opposite 25 North End Road  

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block 

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site area is via North End Road, which is at risk from 
surface water flooding in the 1 in 30-year event and above.  

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Anglian  25% 35% 65% 

Implications for 
the site 

The site is outside Flood Zone 3a plus 65% climate change.  Climate change is 
unlikely to significantly change the Flood Zone classification. 

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Siltstone and Sandstone  

Superficial 
Geology 

Clay, Silt and Sand  

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils. 

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites even 
small ones such as this.  Conveyance features should be designed above 
ground and following natural flow paths where possible. Example features may 
include swales, attenuation features, green roofs, rainwater capture and reuse 
and permeable paving.  

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone. 

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Sequential Test and Exception Test requirements 
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Recommend-
ations for 
Local Plan 

policy 

The site is within Flood Zone 1 but at risk from surface water flooding, which should be taken into 
account when carrying out the Sequential Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 

Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the LLFA should be undertaken at an early stage 

• All development draining to/within the Buckingham and River Ouzel IDB drainage district 
must have consideration for the impact on the IDB and be aware of/observe the IDB Byelaws. 

• Surface water modelling should be undertaken to define the level of surface water risk, and 

the risk areas / flow paths.  Climate change should be modelled using the +40% allowance 

(February 2016) for rainfall intensity. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC/IDB guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas. 

 

 

  

http://www.idbs.org.uk/legal-financial/byelaws/
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Site code 
SMD016  

Site name Land West of Wendover Road  

  

Site details OS Grid 
reference 

483535, 210936  

Area 
14.06 hectares (this site is in three parts, which have been treated as one site 
for the Level 2 assessment) 

Current land use Greenfield  

Proposed site 
use 

Residential  

Flood risk 
vulnerability 

More vulnerable  

Sources of 
flood risk 

Existing 
watercourses 

The Southcourt Brook (ordinary watercourse) runs north along the site boundary 
(of the site that is adjacent to Edward Close).  

Flood history 

Aylesbury District Council have not recorded any flood events at the site.  

No other evidence of flooding has been identified at this site based on the EA 
Historic Flood Mapping and historical flood search. 

Fluvial 

Proportion of site at risk in Flood Zones FZ3a + CC 

FZ3b FZ3a FZ2 FZ1 

0% 0% 0% 100% 4% 

Available modelled data: 

JFLOW+ modelling undertaken for the purposes of the Level 2 SFRA.  This 
included a 100 year +70% climate change scenario.  JFLOW+ is a more 
broadscale modelling technique than ISIS-TUFLOW but based on up to date 
FEH Statistical hydrology and LiDAR ground data. 

Flood characteristics: 

The JFlow modelling suggests that there is a risk of flooding to the northern 
triangle of the site from the Southcourt Brook from the 1 in 20 year and above. 

Surface Water 

Proportion of site at risk (uFMFSW) 

30-year 100-year 1,000-year 

0% 0% 2% 

Description of surface water flow paths: 

The uFMfSW shows a flow route from the railway track across to Southcourt 
Brook in the northern triangle of the site, which is only apparent in the 1 in 1000 
year event.  

Groundwater 

Areas Susceptible to Groundwater Flooding Map class (risk of 
groundwater emergence %) 

<25%  

Reservoir This site is not at risk of reservoir flooding.   

Canal There are no canals within 100m of the site. 
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Site code 
SMD016  

Site name Land West of Wendover Road  

  

Flood risk 
management 
infrastructure 

Defences 
Defence Type 

Standard of 
Protection 

Condition 

No defences   

Residual risk 

Culvert / structure blockage? 
There are no structures on the site that 
have the potential to block.  

Impounded water body failure? This site is not at risk of reservoir flooding. 

Defence breach / overtopping? 
Breach Zone 

 

Emergency 
planning 

Flood warning No Environment Agency flood warning service. 

Access and 
egress 

Access and egress to this site is likely to be via Station Road, and possible 
Eskdale Road and/or Carters Ride. These roads have been identified as at risk 
of surface water flooding, mostly only in the 1 in 1000-year event.  

Climate 
Change 

Climate change 
allowances for 
‘2080s’ 

River Basin District Central 
Higher 
Central 

Upper 
End 

Thames  25% 35% 70%  

Implications for 
the site 

Climate change is likely to increase the area considered to be at flood risk. 
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Site code 
SMD016  

Site name Land West of Wendover Road  

  

 

Requirement 
for drainage 
control and 

impact 
mitigation 

Bedrock 
Geology 

Mudstone, Sandstone and Limestone  

Superficial 
Geology 

None 

Soils 
Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey 
soils.  

SuDS 

Surface water management design will be required based on detailed site 
investigations, including infiltration testing.  SuDS are possible on all sites and 
a large greenfield site such as this should be able to implement an exemplar 
scheme.  Conveyance features should be designed above ground and 
following natural flow paths where possible. Example features may include 
swales, attenuation features, green roofs, rainwater capture and reuse and 
permeable paving. Storage for runoff from the develoment in extreme events 
should be located out of any flood risk areas. 

Further information on SuDS is available in the CIRIA SuDS Manual (2015) 
and on the Buckinghamshire County Council website.   

Groundwater 
Source 
Protection Zone 

The site is not within a Groundwater Source Protection Zone.  

Historic Landfill 
Site 

No part of the site is designated by the Environment Agency as historic landfill 
site. 

Opportunities for 
flood risk 
betterment 

Opportunity to mitigate against potential surface water flooding of Stoke 
Mandeville Hospital.  

Opportunity to implement exemplar SuDS design following BCC guidance on 
runoff rates and volumes, contributing to the reduction of flood peaks 
downstream. 

Recommend-
ations for 
Local Plan 

policy 

Sequential Test and Exception Test requirements 

The site is within Flood Zone 1 but at risk from surface water flooding and flooding from Southcourt 
Brook ordinary watercourse, which should be taken into account when carrying out the Sequential 
Test and Exception test if required. 

Recommendations for requirements of site-specific Flood Risk Assessment, including 
guidance for developers 
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Flood risk assessment: 

• At the planning application stage, a site-specific flood risk assessment and surface water 

drainage strategy will be required. 

• Consultation with the LLFA should be undertaken at an early stage 

• Detailed modelling will be required to confirm 1 in 20, 100 and 1000 year extents and 1 in 
100 year plus climate change extents on the ordinary watercourse. 

• Climate change modelling should be undertaken using the relevant allowances (February 
2016) for the type of development and level of risk. 

• Other sources of flooding, particularly surface water flow routes, should also be considered 
as part of a site-specific flood risk assessment. 

 

Guidance for site design and making development safe: 

• Development must seek opportunities to reduce overall level of flood risk at the site. 

• The surface water drainage strategy should ensure that the development does not increase 

flood risk elsewhere. 

• Safe access and egress should be demonstrated in the 1 in 100 plus climate change event.  

• All development should adopt exemplar source control SuDS techniques to reduce the risk 

of flooding due to post-development runoff. SuDS design should follow current best practice 

(CIRIA Manual 2015) and BCC guidance on runoff rates and volumes, to deliver multiple 

benefits including water quality, biodiversity, amenity, green infrastructure etc. 

• Drainage designs should ‘design for exceedance’ and accommodate existing surface water 

flow routes, with development located outside of surface water flood risk areas. 
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B Detailed model reviews 
Each of the hydraulic models available within Aylesbury was reviewed by a senior hydrologist and 
hydraulic modeller to assess its suitability and limitations for use within a Strategic Flood Risk 
Assessment. 

B.1 Summary of Bear Brook and Upper Thame Model review 

Name Bear Brook and Upper Thame Model 

Owner Environment Agency  

Date March 2008 

Watercourses 
modelled 

Westend Ditch, Bedgrove Brook, Stocklake Brook, Southcourt Brook, 
Stoke Brook, Sedrup Ditch, Denham Brook, Fleet Marston Brook, 
Hardwick Brook, Lower Hartwell Ditch, California Brook, Bear Brook, 
Broughton Stream, Upper Thame to Eythrope Bridge. 

Return periods 
modelled 

5, 20, 100, 100 + 20% climate change, 1000 year events 

Type of model  ISIS-TUFLOW (1D-2D) 

Hydrology FEH Rainfall-Runoff method, calibrated using the hydraulic model.  FEH 
Statistical estimate was carried out at the downstream boundary 
(Eythrope Bridge) using a pooling group as the catchment is ungauged. 

The FEH Rainfall Runoff method has largely been superseded now and 
the FEH Statistical or ReFH would be considered more appropriate now.  
However, the FEH Rainfall Runoff has generally found to be more 
conservative than the newer methods and in this case it was calibrated 
using the hydraulic model. The pooling group data available for the FEH 
Statistical estimate would not have taken into account the more recent 
flood events, and also used FEH CD-ROM v2 catchment descriptors and 
WINFAP v2. 

River survey  Most watercourses were surveyed in 2003 and 2005, although some of 
the smaller watercourses were surveyed in the 1980s.   

Channel survey may therefore be out of date. 

Ground data Environment Agency LiDAR flown in 2003 and 2005. 

LiDAR data is over 10 years old, and may be out of date in areas that 
have been developed since then. 

2D model resolution 20m grid. 

The improvements in computational processing power since 2008 would 
now allow a smaller grid size, giving more accurate and detailed results 
on the floodplain.  

Calibration The model was calibrated using 3 events (Jan 1999, Feb 2001, Dec 
2002-Jan 2003), and verified using Oct-Nov 2000. 

Calibration did not include more recent events such as July 2007 and 
February 2014. 

Stability of re-runs We were able to re-run the model for climate change scenarios of 1 in 
100 year +35% and 1 in 100 year +70%, without any major issues with 
instability.   

Implications/ 
limitations for SFRA 

Due to the out of date hydrology, there is a possibility that this model may 
be underestimating flood extents  

Future updates and 
recommendations 

The model is due to be updated within the next 3 years as part of the 
Environment Agency’s ongoing flood risk mapping programme. 

Reports  Final_Modelling_Report.pdf 
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Appendix-D_FEHCatchmentDescriptors.pdf 

Provided by Environment Agency 

B.2 Summary of Upper Great Ouse model review 

Name Upper Great Ouse Model 

Owner Environment Agency 

Date June 2011 

Watercourses 
modelled 

Upper River Great Ouse catchment to Tyringham Bridge, downstream 
of Newport Pagnell 

Return periods 
modelled 

5, 20, 100, 100 + 20% climate change, 1000 year events 

Type of model  ESTRY-TUFLOW (1D-2D) 

2d only ‘broadscale’ model in upper reaches – outline outputs only for 
100 year event and above. 

More detailed 1D-2D model in lower reaches – depth, velocity and hazard 
outputs.. 

Hydrology FEH Statistical scaled to ReFH hydrographs. 

Used FEH CD-ROM v3.0 (2009), WINFAP-FEH v3.0 (2009), the 
Environment Agency HiFlows-UK database of gauging stations (v3.02)  
The pooling group data would have included the 2007 event, but not the 
2014 event. 

River survey  Cross section survey of various reaches.  Date not specified in Final 
Modelling Report. 

Ground data  

2D model resolution Some upper reaches were modelled at 20m resolution, the majority of 
the model used a 10m resolution. 

Calibration Calibrated against gauged data for November 2004, October 2007 and 
April 1998 events. 

Stability of re-runs It was not possible to re-run this model. 

Implications/ 
limitations for SFRA 

This model is not considered by the Environment Agency to give good 
quality results through Buckingham, the Buckingham PAR model is the 
best available data here. 

Future updates and 
recommendations 

The model is due to be updated within the next 3 years as part of the 
Environment Agency’s ongoing flood risk mapping programme. 

Report Upper Great Ouse 197_08_FEH Calc Record_Appendices.pdf 

UpperGreatOuse_ModellingReport_Final.pdf 

Provided by Environment Agency 

B.3 Summary of the Buckingham PAR model review 

Name Buckingham PAR model 

Owner Environment Agency 

Date 2001 

Watercourses 
modelled 

Upper Great Ouse catchment to Tyringham Bridge, downstream of 
Newport Pagnell 

Return periods 
modelled 

100, 1000 year events 

Type of model  MIKE-11 hydrodynamic 1D model 
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Hydrology FEH estimates were carried out but not found to reflect flooding 
experienced in 1998.  April 1998 estimated peak flow was used as 
approximate 100 year flow. 

River survey  NRA (1993) Great Ouse survey 

Ground data Extended 1D cross sections using LiDAR 

2D model resolution N/A 

Calibration Calibrated against April 1998 flow estimates and flood levels taken at 
structures. 

Stability of re-runs Model was not provided.    

Implications Although it is very old, this model is still used in Buckingham as it was 
thought to give more realistic results than the 2011 Upper Great Ouse 
model.  It was calibrated closely to a large event, and although it is 1D 
only, gives good results on the open rural floodplain. It also compares 
well with the JFLOW results from this study at relevant sites. 

Future updates and 
recommendations 

The model is likely to be superseded within the next 3 years as part of 
the Environment Agency’s ongoing flood risk mapping programme. 

Report Buckingham PAR Model Report.pdf 

Provided by Environment Agency 

B.4 Summary of The Willows FAS model review 

Name The Willows FAS Model 

Date March 2015 

Watercourses 
modelled 

Stoke Brook and Sedrup Ditch 

Return periods 
modelled  

5, 30 and 100 year events. 

Type of model  ISIS-TUFLOW (1D-2D) including both fluvial and piped drainage system. 

Hydrology FEH Statistical to obtain peak flows, ReFH for hydrograph shape. 

River survey  30 cross sections and 8 structures surveyed in January 2015. 

Thames Water GIS data of sewer assets. 

Ground data Topographic ground level survey of public open space carried out in 
January 2015. 

LiDAR – date not specified in report, but the only LiDAR covering this 
area was flown in 2003. 

2D model resolution 3m grid. 

Calibration Sensitivity testing only as no calibration data available. 

Stability Model was not re-run. 

Implications Hydrology is up to date and model methodology is good.    

Future updates and 
recommendations 

The model can provide useful information about the level of risk in this 
specific location, and could be used in a future Flood Risk Assessment. 

Reports 14-2804 - Willows FAS – Report.pdf 

Provided by AVDC. 
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B.5 Summary of the Woodlands FRA model review 

Name The Woodlands Model 

Date March 2016 

Watercourses 
modelled 

Bear Brook and Burcott Brook 

Return periods 
modelled  

20, 100 and 1000 year, and 100 + 20% climate change events. 

Baseline and Post-ELRS scenarios. 

Type of model  ISIS-TUFLOW (1D-2D) – developed from the Environment Agency’s 
Bear Brook and Upper Thame model 

Hydrology Unchanged from Upper Thame and Bear Brook model 

River survey  River sections apparently from Upper Thame and Bear Brook model, 
additional detail of small drains and structures added in. 

Ground data Topographic ground level survey of site. 

2D model resolution 10m grid. 

Calibration Sensitivity testing only as no calibration data available. 

Stability Some issues with instability due to incompatibility of coarse 2D grid with 
detailed 1D features. 

Implications/ 
limitations with 
SFRA 

At the time of data collection and analysis for the Level 1 SFRA, this 
model had not been approved as fit for purpose for the Woodlands FRA 
by the Environment Agency.  However, at the time of the Final SFRA 
Report, the model and FRA had been agreed by the Environment 
Agency.  Therefore, the model results have been included in the final 
SFRA Flood Zones and reporting and maps updated accordingly.  

Future updates and 
recommendations 

None planned.  

 

C JFlow+ 
JFlow+ is a 2D only hydraulic modelling software, and has been used to fill in the data gaps for the 
SFRA.   

Table C-1 compares JFlow+ with ISIS-TUFLOW and, for information, the original version of JFLOW 
(which was used to produce the national Flood Zone mapping in 2004). JFlow+ does not provide 
the same level of accuracy in 1D as a detailed model such as ISIS-TUFLOW.  However, the 2D 
calculations use the same methodology as TUFLOW, and the model is able to use the most up to 
date LIDAR ground data and uses up to date automated FEH methods to estimate inflows.  It has 
been used by the Environment Agency for the national updated Flood Map for Surface Water and 
numerous Flood Zone improvement projects.  

Table C-1: Comparison of ISIS-TUFLOW, JFlow+ and JFlow 

Model aspect ISIS-TUFLOW JFlow+ JFlow (2004, now 
superseded) 

Representation 
of the channel 

Channel is 
represented by 1D 
cross sections, 
usually from a 
detailed topo 
survey 

Capacity of the channel 
(m3/s) is estimated based 
on best available 
information (e.g. survey 
cross sections if available 
or estimate of QMED). 

Capacity of the channel 
(m3/s) is estimated 
based on best available 
information (e.g. survey 
cross sections if available 
or estimate of QMED). 

Representation 
of structures 

Detailed structures 
are modelled in 
ISIS e.g. bridges, 
culverts 

Structures are not 
explicitly included, but 
blockages of culverts etc. 
can be approximated by 
changing the channel 

Structures are not 
explicitly included, but 
blockages of culverts etc. 
can be approximated by 
changing the channel 
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capacity. capacity. 

Representation 
of the floodplain 

Regular grid, 
based on LIDAR 
data 

Regular grid, based on 
LIDAR data 

Regular grid, based on 
LIDAR data 

Calculation of 
2D flows 

Solves the 2D 
shallow water 
equations  

Solves the 2D shallow 
water equations 

Reduced complexity 2D 
flow routing model 

Speed Uses CPU 
processing 
meaning runtimes 
are slower. 

Uses GPU technology 
meaning runtimes are 
faster and/or resolution 
can be higher. 

Used CPU processing 

Results Can be output as 
outlines, depths, 
hazards, velocities 

Can be output as outlines, 
depths, hazards, 
velocities 

Could be output as 
depths only. 

 

In summary, JFlow+ uses the same method of calculation of flows on the floodplain as TUFLOW, 
and can produce the same outputs – depths, hazards, velocities.  It is less accurate in its 1D 
calculation of in-channel flow and conveyance and the lack of structures.  In practical terms, this 
tends to lead to an under estimation of channel capacity, especially in urban areas, meaning flood 
extents are usually conservative when compared to detailed models.  This means JFlow+ can be 
considered a precautionary approach, and consequently it is highly unlikely that sites could be 
allocated in the Local Plan that then become undevelopable once detailed modelling has been 
undertaken as part of a planning application.  It is more likely that the estimates of flood risk at a 
site will reduce once detailed modelling has been completed.   
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1 Introduction 
This note was prepared for the Aylesbury Vale District Council (AVDC) following review responses from 
Buckinghamshire County Council (BCC) on their Sequential Test (ST), relating to groundwater flood risk 
at five proposed allocations.   

BCC provided extracts from the 5m resolution JBA Groundwater Flood Map (v2.3, licensed January 2017) 
which indicates that the five sites are in areas with a modelled risk of high groundwater or groundwater 
emergence in a 1 in 100-year groundwater event.  BCC questioned whether, in the light of this new 
evidence, the risk of groundwater flooding had been accounted for in the Sequential Test for these sites.   

2 Background 
The Level 1 and Level 2 Strategic Flood Risk Assessments (SFRAs) for AVDC assessed the risk of 
groundwater flooding using the Environment Agency’s Areas Susceptible to Groundwater Flooding 
(AStGWF) map, along with historic records collated from the Risk Management Authorities (RMAs) 
covering AVDC.  The Level 2 SFRA provides a site-specific assessment of flood risk at potential 
allocation sites which are not wholly within fluvial Flood Zone 1, or where there is evidence of significant 
risk from other sources.  The Level 1 and 2 SFRA have been used by AVDC to apply the Sequential Test 
to the selection of allocations.   

The AStGWF was produced using a 1-kilometre square grid that identifies at a broad scale areas 
susceptible to flooding from groundwater on the basis of geological and hydrogeological conditions.  Each 
square is given a percentage risk of groundwater emergence, in four bands: <25%, 25% to <50%, 50% to 
<75% and ≥ 75%.  The AStGWF was, at the time the SFRA was scoped and commenced (February 
2016), and remains, the only nationally available, free source of groundwater flood risk available, and this 
data has been used on numerous SFRAs across England.  As the SFRA points out, the AStGWF data 
should be used only in combination with other information, for example local or historical data.  It should 
not be used as sole evidence for any specific flood risk management, land use planning or other 
decisions at any scale. However, the data can help to identify areas for assessment at a local scale where 
finer resolution datasets exist.   

The AStGWf mapping shows that the district is generally at low risk from groundwater flooding and that 
the main areas at risk of groundwater emergence are the areas underlain by superficial deposits.  The 
previous AVDC Level 1 SFRA (substantially completed by August 2016) identified a total of nine historical 
flood records where groundwater was noted as the source of flooding. 

3 Considerations relating to the JBA Groundwater Flood Map 
JBA’s 5m resolution Groundwater Flood Map (GFM) is a commercial product available only to licensed 
users. Version 2.3 was launched in June 2016.  The map is based on outputs from a calibrated 
hydrogeological model which is used to estimate the maximum elevation of the groundwater table in a 
flood event having a return period of 1 in 100-years.  The model takes account of topography, 
groundwater recharge volumes and spatial variations in in aquifer storage properties. Bedrock geology 
and superficial deposits are both considered, in the latter case the thickness of deposit being used to infer 
whether the bedrock exerts the greater impact on local / near-surface groundwater levels.  Using a high 
resolution (5m) DTM, the distance between the ground surface and the maximum water level is calculated 
and specified for each DTM grid square.  The depths to groundwater are also banded into five categories 
as follows: 0.0 to 0.025m below surface (very high risk), 0.025 to 0.5m (high risk), 0.5 to 5.0m (moderate 
risk), >5.0m (low risk) and N/A (negligible risk) for areas where groundwater flood risk is considered to be 
negligible due to the local geology.   

Although the JBA Groundwater Flood Map can be considered superior to the AStGWf, the reasons for 
relying on the AStGWf for the purposes of the Level 1 and Level 2 SFRAs were as follows:  

• The JBA mapping was launched in June 2016, at which point the Level 1 SRFA was almost 
completed. 

• The JBA mapping was internally reviewed on release to determine whether it indicated that 
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groundwater risk would be substantially different to that indicated in the AStGWf.  No significant 
differences were observed - in general the JBA mapping indicates low to moderate risk within the 
Aylesbury Vale boundary. 

• As groundwater flooding had not been flagged as a major concern within Aylesbury Vale, the 
team did not recommend the purchase and use of the JBA Groundwater Flood Map for the final 
Level 1 and Level 2 SFRAs. The purchase and use of the JBA mapping has subsequently been 
recommended for two SFRAs which commenced in early 2017, however both are in areas with an 
extensive history of groundwater flooding problems. 

• BCC did not raise any concerns with this approach at any point.  They did not take out an annual 
licence for the JBA for the v2.3 Groundwater Flood Map until January 2017.  The data was 
applied by BCC in a project investigating combined levels of flood risk from a range of sources 
(Mapping from all Sources Tool).  Note that at this point the Level 2 SFRA was already 
substantially complete. 

4  Interpreting groundwater flood risk 
Modelling showing the extents of flooding from rivers and surface water estimates the extents of areas 
which are at risk of inundation.  Hence, should a flood occur as modelled, all land within that flood 
envelope would be expected to be inundated.  This is not the case for groundwater flood mapping, which 
estimates the likelihood of experiencing groundwater at shallow depths, or of groundwater rising to and 
emerging onto the surface.  The rate of emergence at any particular location would depend upon the 
available pressure head, and on the permeability of the soils and near-surface geology.  Both can be 
highly locally variable.  Where emergence does occur, water may be expected to either follow overland 
flow pathways or, where there are local topographic depressions, to pond in these.  The consequences 
for spatial planning are as follows: 

• Groundwater flood risk should be considered in spatial planning, however groundwater flood 
mapping does not show areas which would be inundated, and hence cannot be treated in the same 
way as modelled flood outlines for fluvial or surface water risks.  Consequently, groundwater flood 
risk alone has not been used as a trigger for initiating a Level 2 SFRA for a site.   

• The risk of groundwater flooding should always be considered in a site-specific Flood Risk 
Assessment (SFRA) prepared in support of a planning application.  This should use the information 
within the SFRA, but supplement it with local borehole information (both new boreholes sunk as part 
of the Site Investigations, and historic borehole records available on the BGS website), and with 
local knowledge from the landowner, neighbouring residents etc.    

• Where mapping indicates that there is a high risk of groundwater emergence occurring during 
extreme groundwater events, consideration should be given as to the likely areas where water will 
flow and pond on the site.  Digital Terrain Models (DTMs) and the EA’s Surface Water Flood Map 
can inform this assessment as the SFRA stage.  Site-specific FRAs should also use site walkovers 
and topographic surveys to assess this.   

• Infiltration drainage may not be suitable in sites with high groundwater, however the likely frequency 
of groundwater reaching within 2m of the ground surface would need to be considered.  On some 
sites, infiltration potential may be good for most of the time, but impeded during high groundwater 
events.  Here a combination of infiltration and surface storage and conveyance techniques may be 
required to drain the site without increasing flood risk downstream.   

• The presence of shallow groundwater should be taken into consideration when design below-ground 
services, particularly foul and surface water sewers, where groundwater infiltration through the fabric 
of pipes and manholes can lead to system overloading, increasing the risk of pollution incidents and 
sewer flooding.   

• Raising finished floor levels 300mm above the surrounding ground level is recommended in areas 
where groundwater emergence risk is indicated.     
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5 Site-Specific Commentary 

5.1 Introduction 

This section reviews, for five sites, the additional information on groundwater flood risk contained within 
the JBA Groundwater map, as provided by BCC.  Note that, at the late stage in the preparation of the 
SFRA at which this additional information came to light, it was not possible to assess groundwater risk to 
all potential allocations due to time and data licensing constraints.   

Note that all five sites were subject to Level 2 SFRA assessments because all have some form of fluvial 
and/or surface water flood risk.  All sites, if allocated, will require a Flood Risk Assessment to accompany 
their planning applications.   

5.2 Site Allocation Policy BUC051 – Land west of Buckingham, Brackley Road 

The Level 2 SFRA identified that the site is in an area of low risk of groundwater emergence according to 
the AStGWF (<25%), and without a reported history of groundwater flooding (although extensive flood 
history is not commonly available for greenfield sites).  However it does note that the soil type is “Loamy 
and clayey floodplain soils with naturally high groundwater” and also advises that “Surface water 
management design will be required based on detailed site investigations, including infiltration testing and 
groundwater monitoring, which is likely to vary across the site due to the naturally high groundwater close 
to the river.”   

The JBA GFM indicates a risk of groundwater at the surface across a significant area of the site overlain 
by superficial deposits, mainly following the course of the low ground and the floodplain of the 
watercourses crossing the site.  The extents of this zone in which groundwater at surface level is 
predicted follows a similar layout to the fluvial Flood Zone 2, but extends over a wider area.    
Development of the site is already constrained by the fluvial risk, with 25% of the site falling within Flood 
Zone 3 with climate change considered.  Groundwater is most likely to emerge within the fluvial Flood 
Zones, and the ST proposes that all development with be confined to Flood Zone 1.  Given this, and a 
detailed consideration of groundwater flood risk in the FRA, it is reasonable to assume that the site could 
be developed in a way that enables the risks of groundwater flooding to be avoided or mitigated.   

The site drainage strategy should consider whether infiltration is feasible under all groundwater 
conditions.   
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Figure 1: JBA GFM at BUC051  

 

Figure reproduced courtesy of Buckinghamshire County Council. 

5.3 Site Allocation Policy EDL002 – Land off Dove Close, Edlesborough 

The Level 2 SFRA identified that the site is in an area of medium risk of groundwater emergence 
according to the AStGWF (25% to <50%), and without a reported history of groundwater flooding 
(although extensive flood history is not commonly available for greenfield sites).   

The JBA GFM indicates a risk of groundwater between 0.025m and 0.5m below ground across the whole 
sites.  Notably the SFRA did not identify any incidents of groundwater flooding in Edlesborough.  This 
underlines that the GFM should not be used in the same way as a flood outline for surface or fluvial flood 
risk is used.  There is no evidence that this site will be at any higher risk from groundwater than the rest of 
the village.  Given this, it is reasonable to expect that the site can be developed without risk of 
groundwater flooding to properties, so long as the site is designed to avoid development in the area at 
risk of surface water flooding along its northern boundary, where any emerging groundwater is likely to 
flow and pond.       
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Figure 1: JBA GFM at EDL002 

 

Figure reproduced courtesy of Buckinghamshire County Council. 

 

5.4 Site Allocation Policy EDL003 – Land north of Cow Lane, Edlesborough 

The Level 2 SFRA identified that the site is in an area of medium risk of groundwater emergence 
according to the AStGWF (25% to <50%), and without a reported history of groundwater flooding 
(although extensive flood history is not commonly available for greenfield sites).   

The JBA GFM indicates a risk of groundwater between 0.0m and 0.025m below ground across the site 
and the majority of the village.  Notably the SFRA did not identify any incidents of groundwater flooding in 
Edlesborough.  This underlines that the GFM should not be used in the same way as a flood outline for 
surface or fluvial flood risk is used.  There is no evidence that this site will be at any higher risk from 
groundwater than the rest of the village.  A site specific FRA should carry out site investigation to identify 
likely groundwater levels and the site should be designed with consideration of potentially high 
groundwater levels.   Infiltration drainage is unlikely to be feasible on this site, and the risk of groundwater 
emergence should be considered when designing above or below ground surface water drainage, and 
when designing foul sewers.  Given this due diligence, it is reasonable to expect that the site can be 
developed without risk of groundwater flooding to properties.      

 

 

 

http://www.jbaconsulting.com/
http://www.jbarisk.com/
http://www.jbaenergy.com/
http://www.jbaconsulting.com/
http://www.jbarisk.com/
http://www.jbaenergy.com/


ADDENDUM NOTE ON GROUNDWATER 
FLOOD RISK 

 

JBA Project Code 2016s3990 
Contract Aylesbury Vale SFRA and WCS 
Client Aylesbury Vale District Council 
Day, Date and Time 27 July 2017 
Author Paul Eccleston 
Subject Sequential Test:  Note on groundwater flood risk (Final) 

 

     

 
Page 6 of 8  

 

www.jbaconsulting.com 

www.jbarisk.com 

www.jbaenergy.com    
     

 

Figure 1: JBA GFM at EDL003 

 

Figure reproduced courtesy of Buckinghamshire County Council. 

 

5.5 Site Allocation Policy HAD010 – Land r/o Station Road, Haddenham 

The Level 2 SFRA identified that the site is in an area of low risk of groundwater emergence according to 
the AStGWF (<25%), and without a reported history of groundwater flooding (although extensive flood 
history is not commonly available for greenfield sites).   

The JBA GFM indicates a risk of groundwater between 0.025m and 0.5m below ground across the site, 
and across southern Haddenham.    Notably the SFRA did not identify any incidents of groundwater 
flooding in Haddenham.  This underlines that the GFM should not be used in the same way as a flood 
outline for surface or fluvial flood risk is used.  The presence of the railway line along the southern 
boundary of the site has the potential to locally increase or decrease groundwater levels, depending on 
whether the railway is in embankment or cutting, and on the local direction of movement of groundwater.  
This should be considered by the FRA. 

There is no evidence that this site will be at any higher risk from groundwater than the rest of the village.  
Given this, it is reasonable to expect that the site can be developed without risk of groundwater flooding to 
properties.     
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Figure 1: JBA GFM at HAD010 

 

Figure reproduced courtesy of Buckinghamshire County Council. 

 

5.6 Site Allocation Policy STO016 – Land South West of Aylesbury/Southern Arc (west), 
south of Aylesbury 

The Level 2 SFRA identified that the site is in an area of variable risk of groundwater emergence 
according to the AStGWF (north of the site: 50% - <75%, south of the site: <25%).  This is, however, a 
result of the site lying across the boundary between two OS 1km grid squares upon which the AStGWF is 
mapped.  The site does not have a reported history of groundwater flooding (although extensive flood 
history is not commonly available for greenfield sites).   The JBA GFM indicates a risk of groundwater at 
the surface across a significant central area of this site.  This is low-lying land with a network of existing 
field drains and, as indicated by the Surface Water Flood Map, prone to surface inundation.  However, the 
GFM indicates that the area of risk of groundwater emergence continues through the existing developed 
areas of Walton Court and Southcourt.  There have been no reports of groundwater flooding in this area. 

The Proposed Submission plan site allocation policy is for 1,382 homes, flood alleviation, one primary 
school, multi-functional green infrastructure, strategic flood defences and surface water attenuation, South 
West Link Road between A413 Wendover Road and A418 Oxford Road, provision of a linear park, buffer 
zone for HS2 and noise mitigation. The size of the site is 94.1 hectares.  

All housing will be allocated within Flood Zone 1, and only green infrastructure is in Flood Zone 3.  Due to 
its size and significant areas of green infrastructure it would be feasible to avoid development in the 
lowest lying areas of the site, in order to avoid groundwater, surface and fluvial flood risks.      
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The site drainage strategy should consider whether infiltration is feasible under all groundwater 
conditions. 

Figure 1: JBA GFM at STO016 

 

Figure reproduced courtesy of Buckinghamshire County Council.  Note that the site boundary differs to that shown in the Level 2 
SFRA.   

 

6 Conclusions 
The provision of the JBA Groundwater Flood Map for five sites by BCC brings useful additional flood risk 
information to the table.  However, at all five sites it is considered reasonable to expect that the site can 
be developed without risk of groundwater flooding to properties, given suitable consideration in the site 
Flood Risk Assessment.   
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