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Glossary and Abbreviations
Term

Definition

Areas of Critical
Drainage

Areas which are likely to be most at risk of flooding from local sources (surface
water, groundwater and ordinary watercourses) and where sustainable drainage
solutions should be a priority.
These areas have been termed Areas of Critical Drainage (ACDs) to differentiate
them from Critical Drainage Areas that can be designated by the Environment
Agency. The Environment Agency has not designated any Critical Drainage Areas
in the either of the Districts.
Annual Exceedance Probability e.g. 1% AEP is equivalent to 1% (1 in 100)
probability of flooding occurring in any one year (or, on average, once in every 100
years)
Chiltern District Council and South Bucks District Councils – the district councils
and local planning authorities for the Districts.
Long term variations in global temperature and weather patterns caused by natural
and human actions.
Part of the Local Plan for the Districts, which sets the long-term vision and
objectives for the area. It contains a set of strategic policies that are required to
deliver the vision including the broad approach to development.
Department of Environment, Food and Rural Affairs
The carrying out of building, engineering, mining or other operations, in, on, over or
under land, or the making of any material change in the use of a building or other
land.
This includes the adopted local plans and neighbourhood plans and is defined in
Section 38 of the Planning and Compulsory Purchase Act 2004 (NPPF definition).
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
with an annual probability of 1 in 20 (5%) or more.
Environment Agency
Part of the UK Government's response to Sir Michael Pitt's Report on the Summer
2007 floods, the aim of which (partly) is to clarify the legislative framework for
managing surface water flood risk in England.
Nationally consistent delineation of ‘high’, ‘medium’ and ‘low’ probability of fluvial
flooding, published on a quarterly basis by the Environment Agency

AEP

CDC and SBDC
Climate Change
Core Strategy

Defra
Development

Development Plan
DG5 Register

EA
Flood & Water
Management Act
Flood Map for
Planning (Rivers
and Sea)
Flood Zone 1 Low
Probability
Flood Zone 2
Medium
Probability
Flood Zone 3a
High Probability
Formal Flood
Management
Asset
Functional
Floodplain (Zone
3b)
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NPPF Flood Zone, defined as areas outside of Zone 2 Medium Probability. This
zone comprises land assessed as having a less than 1 in 1,000 annual probability
of river or sea flooding (<0.1%).
NPPF Flood Zone which comprises land assessed as having between a 1 in 100
and 1 in 1,000 annual probability of river flooding (1% – 0.1%) in any year.
NPPF Flood Zone which comprises land assessed as having a 1 in 100 or greater
annual probability of river flooding (>1%) in any year.
A feature or structure built and maintained specifically for flood risk management

NPPF Flood Zone, defined as areas in which water must flow or be stored in times
of flood
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Term

Definition

Green
Infrastructure

A network of multi-functional green space, urban and rural, which is capable of
delivering a wide range of environmental and quality of life benefits for local
communities (NPPF definition).
A room used as living accommodation within a dwelling but excludes bathrooms,
toilets, halls, landings or rooms that are only capable of being used for storage. All
other rooms, such as kitchens, living rooms, bedrooms, utility rooms and studies
are included in this definition.
A feature or structure that provides a flood defence function, however has not been
built and/or maintained for this purpose (e.g. boundary wall)

Habitable Room

Informal Flood
Management
Asset
Local Plan

Main River

National Planning
Policy Framework
(NPPF)
National Planning
Practice Guidance
(NPPG)
Neighbourhood
Plans

Ordinary
Watercourse

Planning Policy
Statement (PPS)
PPS25

Permitted
Development (PD)
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The plan for the future development of the local area, drawn up by the local
planning authority in consultation with the community. In law this is described as
the development plan documents adopted under the Planning and Compulsory
Purchase Act 2004. A Local Plan can consist of either strategic or non-strategic
policies, or a combination of the two. (NPPF definition)
A watercourse shown as such on the Main River Map, and for which the
Environment Agency has responsibilities and powers.
N.B. Main River designation is not an indication of size, although it is often the case
that they are larger than Ordinary Watercourses.
National planning policy, published by the Government in March 2012 and updated
in July 2018. It replaces most of the previous Planning Policy Statements, including
that regarding flood risk (PPS25).
Supporting guidance to the NPPF, published by the Government in March 2014 as
an online resource, available at: (http://planningguidance.planningportal.gov.uk/). It
replaces previously published Government guidance, including that regarding flood
risk.
A plan prepared by a Parish Council or neighbourhood forum for a particular
neighbourhood area (made under the Planning and Compulsory Purchase Act
2004). (NPPF definition)
All watercourses that are not designated Main River, and which are the
responsibility of Local Authorities or, where they exist, Internal Drainage Boards.
Note that Ordinary Watercourse does not imply a “small” river, although it is often
the case that Ordinary Watercourses are smaller than Main Rivers.
A series of statements issued by the Government, setting out policy guidance on
different aspects of planning. Most PPSs have now been replaced by the National
Planning Policy Framework, including PPS25 regarding flood risk.
Planning Policy Statement 25: Development and Flood Risk – previous government
planning policy regarding flood risk, which has now been replaced by the National
Planning Policy Framework.
Permitted Development rights allow for some minor development, such as certain
sizes of building extension, without the requirement to submit an application for
planning permission.
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Term

Definition

Previously
Developed
(Brownfield) Land

Land which is or was occupied by a permanent structure, including the curtilage of
the developed land (although it should not be assumed that the whole of the
curtilage should be developed) and any associated fixed surface infrastructure.
This excludes: land that is or has been occupied by agricultural or forestry
buildings; land that has been developed for minerals extraction or waste disposal
by landfill purposes where provision for restoration has been made through
development control procedures; land in built-up areas such as private residential
gardens, parks, recreation grounds and allotments; and land that was previouslydeveloped but where the remains of the permanent structure or fixed surface
structure have blended into the landscape. (NPPF definition)
A measure of the outstanding flood risks and uncertainties that have not been
explicitly quantified and/or accounted for as part of the design process
A procedure (set out in the Environmental Assessment of Plans and Programmes
Regulations 2004) which requires the formal environmental assessment of certain
plans and programmes which are likely to have significant effects on the
environment. (NPPF definition)
Documents which add further detail to the policies in the Local Plan. They can be
used to provide further guidance for development on specific sites, or on issues,
such as design. Supplementary planning documents are capable of being a
material consideration in planning decisions but are not part of the development
plan. (NPPF definition)
SPDs are not subject to independent examination before adoption by a local
planning authority.
Appraisal of plans, strategies and proposals to test them against broad
sustainability objectives. The SEA forms part of the SA.
“Development that meets the needs of the present without compromising the ability
of future generations to meet their own needs” (The World Commission on
Environment and Development, 1987).
Term covers the whole range of sustainable approaches to surface drainage
management. They are designed to control surface water run off close to where it
falls and mimic natural drainage as closely as possible. (Based on NPPF flood risk
guidance text)
Under their strategic overview role for flood risk in England and Wales, the EA
produced and then in 2013 updated the map of flood risk from surface water
In 2010, the Flood and Water Management Act (FWMA) defined ‘surface runoff’ in
the following terms: "The flooding that takes place from the 'surface runoff'
generated by rainwater (including snow and other precipitation) which: (a) is on the
surface of the ground (whether or not it is moving), and (b) has not yet entered a
watercourse, drainage system or public sewer."

Residual Risk
Strategic
Environmental
Assessment
(SEA)
Supplementary
Planning
Document (SPD)

Sustainability
Appraisal (SA)
Sustainable
Development
Sustainable
Drainage System
(SuDS)
Risk of Flooding
from Surface
Water (RoFSW)
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1.

Introduction

Chiltern and South Bucks District Councils (CDC and SBDC) commissioned Jacobs UK in November 2017 to
undertake a Level 2 Strategic Flood Risk Assessment (SFRA) leading on from the Level 1 SFRA prepared for
the Councils in October 20161. This Level 2 SFRA has been prepared in accordance with the National Planning
Policy Framework (NPPF).

1.1

Background

CDC and SBDC are developing their Local Plan which outlines the Council’s long-term development aspirations
for the period to 2036. Once adopted, this will replace the existing adopted plan for the Districts. As part of the
supporting evidence to the Local Plan, information is required on the probability of flooding to inform the
allocation of potential development sites. The Council will use the assessment of flood risk contained within both
the Level 1 SFRA and this Level 2 SFRA to inform and support development and flood risk policies of the
emerging Local Plan and help inform decisions when determining planning applications.
1.1.1

Level 1 SFRA

The Level 1 SFRA was completed for CDC and SBDC in 2018 to provide an overview of flood risk within the
Districts to provide the information for the Councils to apply the Sequential Test to potential new developments
during the site allocation process. The intention being, where possible, to steer new development to available
sites which have the lowest probability of flooding as designated by the Environment Agency (EA) published
flood maps2. An update to the EA Lower Thames hydraulic model will require the Level 1 SFRA to be updated
before it can be finalised. The modelling results were originally due for incorporation into published Flood Zones
in Summer 2017; however, it is still to be finalised.
The Level 1 SFRA identified Areas of Critical Drainage Areas (ACDs) to delineate those areas across the
Districts at elevated risk of flooding from local sources including surface water, groundwater and ordinary
watercourses. The delineation was based upon the ‘Medium’ extent of the EA Updated Flood Map for Surface
Water (uFMfSW) now the Risk of Flooding from Surface Water (RoFSW) mapping. Development in such areas
will require a site-specific Flood Risk Assessment (FRA) in accordance with paragraph 163 of the NPPF.

1.2

Requirement for a Level 2 SFRA

Section 159 of the NPPF indicates that if following the application of the Sequential Test it is not possible to
allocate all necessary development on sites with the lowest probability of flooding (Flood Zone 1), CDC and
SBDC should seek to locate the proposed development in the lowest Flood Risk zone possible appropriately to
the vulnerability classification of the proposed use. This may also require the application of the Exception Test
where applicable.
In cases where all sites cannot be allocated within Flood Zone 1, National Planning Policy Guidance (NPPG)3
states that a Level 2 SFRA should be prepared as a critical evidence base to provide sufficient information for
the Council to assess the likelihood of the development passing the Exception Test if the site is allocated. The
Exception Test is split into two parts; for the Exception Test to be passed, a development must satisfy both:
•

Part 1: “it must be demonstrated that the development provides wider sustainability benefits to the
community that outweigh flood risk, informed by a Strategic Flood Risk Assessment where one has been
prepared; and

1

Chiltern and South Bucks District Councils Strategic Flood Risk Assessment Level 1 Update, Jacobs, October 2016
Environment Agency Long Term Flood Risk tool. Available from: https://flood-warning-information.service.gov.uk/long-term-flood-risk/map
3 https://www.gov.uk/guidance/local-planning-authorities-strategic-flood-risk-assessment#level-2-strategic-flood-risk-assessment
2
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•

Part 2: “a site-specific flood risk assessment must demonstrate that the development will be safe for its
lifetime taking account of the vulnerability of its users, without increasing flood risk elsewhere, and, where
possible, will reduce flood risk overall.”

The first part of the Exception Test is beyond the scope of this SFRA as it is the responsibility of the Councils to
address this through their sustainability appraisal process. The demonstration that an allocated site can pass
the second part of the Exception Test is the responsibility of the developer. Given the development pressures
on Chiltern and South Bucks Districts, the emerging Local Plan includes potential allocation sites partially within
Flood Zones 2 and 3. Consequently, a Level 2 SFRA is required to provide sufficient information to apply the
Exception Test to such sites.

1.3

Aims and Objectives

The purpose of this Level 2 SFRA is to provide the evidence to demonstrate whether those allocation
sites within Flood Zones 2 and 3 or at moderate/high risk of flooding from local sources (ordinary
watercourses, surface water and ground water), or within Flood Zone 1 with medium/high risk of
flooding from local sources, are likely to pass the second part of the Exception Test, help inform the
decision-making process as to their allocation and whether or not the sites will be deliverable. A list of
the potential allocation sites is included in Appendix A.
A preliminary/screening assessment has been made of the risk of flooding from all sources to all the proposed
allocation sites to demonstrate whether they could pass the second part of the Exception Test. A detailed
methodology is included in Section 2.

1.4

Chiltern and South Bucks Planning Policy

This SFRA is part of the evidence base supporting the emerging CDC and SBDC Local Plan. The new plan will
set out a vision for growth and development for the Districts to 2036, including where new homes, employment
and shops will be located and which areas will be protected. At present, the timetable for progressing the plan to
submission stage is being reviewed.
1.4.1

Chiltern Core Strategy (2011)

The adopted Core Strategy for CDC, which covers the period to 2026, was adopted in November 2011. It
therefore pre-dates the NPPF and associated NPPG.
Policy CS1 (The Spatial Strategy) seeks to focus residential and commercial development in the built-up areas
of Chesham, Amersham / Amersham-on-the-Hill, Chalfont St Peter and Little Chalfont, with limited development
in other villages outside of the Green Belt. In terms of residential development, Policy CS2 seeks to provide
2,650-2,900 new dwellings in the period to 2026.
The key policy regarding flood risk is CS4 (ensuring that development is sustainable). Points j and k cover
development and flood risk:
•

‘’(j) Assessment of surface water drainage impacts and the inclusion of Sustainable Drainage Systems
(SuDS) which consider all SuDS options and ground conditions, under advice set out in national policy.
The design and consideration of SUDS in the Critical Drainage Areas should be given particular
attention so that it will not increase the risk of flooding within the site and to adjoining land/ properties;

•

(k) Reduced risk of flooding in appropriate circumstances as a result of the new development.’’

Policy CS31 (Infrastructure) recognises that new infrastructure will be required and states:
‘’New development proposals must ensure that adequate infrastructure capacity is available to meet the
needs of future occupiers and not intensify existing deficiencies, in accordance with details set out in the
B127F002-L2-SFRA
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Council’s Delivery DPD and Infrastructure Delivery Plan. The necessary infrastructure should be put in
place in a timely manner, and, where appropriate, prior to the occupation of the development. The Council
will work closely with statutory undertakers and infrastructure providers in the District to identify solutions to
remedy existing infrastructure deficiencies and to ensure that the infrastructure requirements of new
development are met. If the need is identified, the Council will seek financial contributions from new
development to help meet infrastructure provision in the District. Infrastructure requirements will be dealt
with in more detail in the Delivery DPD’’.
Policy CS32 (Green Infrastructure) seeks the identification, protection and enhancement of strategic green
infrastructure assets across the Districts, which can include SuDS schemes.
1.4.2

Chiltern District Council Sustainable Construction and Renewable Energy Supplementary
Planning Document

This was adopted in February 2015 and it provides additional guidance on how Policy CS4 is interpreted and
applied. Section 5 refers to Water Quality and Consumption and Section 6 refers to Flood Risk and Sustainable
Drainage. Key principles are:
•

Provides up to date guidance on flood risk in accordance with the NPPF and the NPPG;

•

Highlights the national requirement4 to give priority to the use of SuDS in development proposals;

•

Outlines areas where surface water management is a local issue and what action is in place to seek to
address this, such as the Aquaprint project in Chesham5;

•

Outlines the need for developers to consult flood risk zone maps produced by the Environment Agency
and the Chiltern and South Bucks Level 1 and 2 SFRAs prior to considering development proposals.
Appropriate site-specific FRAs will be required to support development;

•

Areas of Critical Drainage are areas, identified in the Level 1 SFRA maps, which are likely to be the
most at risk from flooding from surface water, groundwater and ordinary watercourses and where SuDS
would be a priority. In these areas (or areas identified in subsequent updates), developers should
submit a checklist with their applications to show that development proposals will not exacerbate flood
risk;

•

Provides sign posts to best practice design techniques to make properties more resilient to flooding;
and

•

Provides detailed guidance on different SuDS techniques.

1.4.3

South Bucks Core Strategy (2011)

The Core Strategy is the key document in the South Bucks Local Development Framework. It presents the 'big
picture', setting a long-term vision, objectives and broad strategy for accommodating future development in the
District in the period to 2026.
Core Policy 13: Environmental and Resource Management encompasses various material considerations
covering the environment, including air quality and sustainable design and construction. Core Policy 13 covers
drainage issues and states:

4
5

National Planning Policy Framework. Available from: https://www.gov.uk/government/collections/revised-national-planning-policy-framework
An ‘Aquaprint’ for Chesham (July 2014). Available from: http://www.buckscc.gov.uk/environment/flooding/community-action/floodsmart-in-chesham/
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“All new development must be water efficient and incorporate Sustainable Drainage Systems (SuDS)
where feasible. All new residential development should achieve a minimum water efficiency target of 105
litres per person per day”.
Core Policy 13 also addresses flood risk and states, “vulnerable development will be steered away from areas
at risk of flooding wherever possible in accordance with PPS 25”.
1.4.4

Planning Policy

The CDC and SBDC emerging Local Plan was initially consulted on in 2016 (January to March) and the new
Local Plan will replace the adopted Core Strategies for both Districts (2011) and saved policies of the existing
Local Plans (1997 Chiltern, 1999 South Bucks), and it will sit alongside a joint Policies Map, once adopted. The
latest stage of the Local Plan was the Green Belt Preferred Options which were the subject of public
consultation in October 2016.
The Councils have shared emerging policies on SuDS and flood risk with Jacobs, EA and BCC to assist as
background for the SFRA and to support the process of policy writing. The Level 1 and 2 SFRAs will provide
important evidence to support the publication version of the draft plan in terms of its detailed policies for SuDS.
Based on this early engagement there is a good synergy between the SFRA work and that of the Local Plan.
The use of SuDS in development is reinforced in the updated NPPF (July 2018). The Ministry of Housing,
Communities & Local Government (MHCLG) conducted a review of the application and effectiveness of
planning policy for SuDS in the UK6 which “examines the extent to which national and local planning policy has
been successful in encouraging the take-up of SuDS in new developments”.
1.4.5

Strategic Flood Management

In 2017, Buckinghamshire County Council (BCC) published its Local Flood Risk Management Strategy
(LFRMS)7. The strategy was produced to “comply with the first of the statutory duties of BCC as Lead Local
Flood Authority as stipulated by the Flood and Water Management Act 2010 and as lead Risk Management
Authority (RMA). This document updates the BCC Local Flood Risk Strategy 2013-17”.
The key aim of the Strategy is to reduce the likelihood and detrimental consequences of flooding in a way which
does not compromise the interconnected needs of the economy, society and environment in the future. This
document demonstrates the ways in which the BCC Strategic Flood Management Team will manage local flood
risk through the following principles:
•

Improve understanding of flood risk across Buckinghamshire to inform strategic and prioritised local
flood risk management;

•

Provide support to local planning authorities to minimise future development in flood risk areas,
increase resistance and resilient building design and seek to use development to reduce flood risk
elsewhere;

•

Lead and work together with partners to manage the existing “local” flood risk;

•

Engage with the public and local communities to improve awareness of flood risk and ensure work is
guided and informed by local knowledge and successes are shared with everyone;

•

Pursue integrated flood management approaches across the whole event life cycle;

6

A review of the application and effectiveness of planning policy for Sustainable Drainage Systems (August 2018). Available from:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/734684/Review_of_SuDS_Report.pdf
7 Local Flood Risk Management Strategy, Buckinghamshire County Council, March 2017. Available from:
https://www.buckscc.gov.uk/services/environment/flooding/strategic-flood-management/flood-management-strategy/
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•

Seek funding from a variety of sources to support flood risk management activities and implement
projects;

•

Recognise the pressures and opportunities that a changing climate presents and act to mitigate threats
and exploit opportunities wherever possible; and

•

Provide support and information to our partners who undertake emergency flood management.

It should be noted that these principles also fall in line with the overarching focus of the Strategic Objectives set
out by BCC in their strategic plan8. These guide the activities and delivery of all BCC services, which range from
education to social care to strategic planning.

1.5

Study Area

The Chiltern and South Bucks Districts are situated to the north-west of London in the county of
Buckinghamshire. The Districts cover an area of approximately 33,760 hectares and have a population of
approximately 160,000 (2011 Census), mainly centred in and around the towns of Amersham, Chesham and
Beaconsfield.
There are two Main Rivers within Chiltern District Council area, the River Misbourne originates north of Great
Missenden and flows through Old Amersham to its confluence with the River Colne north of Uxbridge; this
watercourse has areas of Flood Zones 2 and 3 associated with it which are in urbanised areas. The River
Chess originates north of Chesham and flows south-east to its confluence with the River Colne at
Rickmansworth. The River Thames forms part of the south-western boundary of South Bucks and has extensive
Flood Zones attributed to it and its tributaries. The River Colne forms much of the eastern boundary of South
Bucks.
A relatively small proportion of Chiltern and South Bucks are at risk of flooding from fluvial sources.
Notwithstanding this, groundwater, surface water runoff, ordinary watercourses and/or flood relief asset
blockages may result in flooding, resulting in damage to property and severe disruption.
Flooding has received widespread media attention in recent years and potential associated issues with the cost
of, and obtaining, property insurance is well-known. The impacts on property and businesses can be
devastating and the fear of the repeated risk of flooding can affect well-being. Organisational responsibilities for
managing flood risk have changed substantially in the last few years with Local Authorities now taking a greater
lead on managing flood risk through the introduction of the Flood and Water Management Act (2010) 9.
Based on the Risk of Flooding from Surface Water (RoFSW, previously the updated Flood Map for Surface
Water, uFMfSW) national mapping provided by the EA, a high number of residential and commercial properties
across the Districts could be at risk of flooding from local sources (principally surface runoff generated by
intense rainfall, groundwater and ordinary watercourses), with the main concentration in Beaconsfield,
Chesham, Denham, Farnham Royal, Gerrards Cross, Iver and Taplow. This was confirmed during the winter
2013-14 flood events when numerous flooding incidents were recorded in these areas by BCC, CDC and
SBDC. Further details of historic flood events are included in Appendix C of the Level 1 SFRA.

8

Buckinghamshire County Council Strategic Plan (2017-2020). Available from: https://www.buckscc.gov.uk/services/council-and-democracy/ourplans/our-strategic-plan/
9 Flood and Water Management Act (2010). Available from: http://www.legislation.gov.uk/ukpga/2010/29/pdfs/ukpga_20100029_en.pdf
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Local Flood Risk
Buckinghamshire County Council, Chiltern District Council, South Bucks District Council and their partners
have responsibilities for managing local flood risk, i.e. flood risk from sources other than Main Rivers, and
reservoirs, principally meaning surface runoff, groundwater and ordinary watercourses.
Surface runoff – rainwater (including snow and other precipitation) which is on the surface of the ground
(whether it is moving or not), and has not entered a watercourse, drainage system or public sewer. Note
that the term 'surface water' is used generically to refer to water on the surface and is often associated with
periods of intense rainfall.
Groundwater – water which is below the surface of the ground and in direct contact with the ground or
subsoil. It is most likely to occur in areas underlain by permeable rocks, called aquifers. These can be
extensive, regional aquifers, such as the Chalk of the Chilterns, or may be more local sand or river gravels
in valley bottoms underlain by less permeable rocks.
Ordinary watercourse – all watercourses that are not designated Main River, and which are the
responsibility of local authorities
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2.

Methodology

The Level 1 SFRA provides an overview of the different sources of flooding across the Districts to facilitate the
application of the Sequential Test and allocate potential development sites; it is intended to be used as a
reference document to inform policy and reduce flood risk to property within the Districts. CDC and SBDC have
identified several potential allocation sites for future development in the emerging Local Plan which are partly
within medium to high flood risk areas but could potentially provide wider sustainability benefits to the
community (such as housing, employment and industrial growth) that outweigh flood risk. This will be assessed
in the Council’s Sustainability Appraisal.
This section of the Level 2 SFRA summaries the approach taken to assess the risk of flooding to these sites to
determine whether the development is likely to pass the second part of the Exception Test and to make
recommendations regarding the requirements of any future site-specific FRA to ensure they are addressed
during the planning application process.

2.1

Approach

CDC and SBDC have identified 14 potential allocation sites across the Districts, a schedule of the sites is
included in Appendix A and location plans are included in Appendix C. An assessment has been made of the
risk of flooding from all sources to all these sites. Considering this preliminary assessment, two levels of detail
have been adopted to assess the suitability of the potential allocation sites in a proportional manner:
•

High level assessment: completed for sites where risk of flooding from all sources is deemed to be
‘low’ or ‘very low’; and

•

Detailed site assessment: an in-depth assessment of each source of flooding and how this is likely to
affect the future use and layout of potential allocation sites.

Three sites fall into the high-level assessment category. The remainder required a detailed assessment. Section
3 of this SFRA covers the lower risk sites and provides advice on how to reduce risks. Plans of predicted flood
risk in relation to the extent of the higher risk sites are included in Section 4 and this section describes the
requirements necessary to pass the relevant part of the Exception Test.
The SFRA does not provide any modelling in relation to the potential impacts of High Speed 2, the 3 rd Runway
at Heathrow or other major infrastructure projects in the area which are separate from the Local Plan.

2.2

Delineation of Fluvial Flood Zones

The risk of an event (in this instance a flood event) is a function of both the probability that the flood will occur,
and the consequence to the community as a direct result of the flood. The Level 1 SFRA assesses the
probability of fluvial (river) flooding, categorising the Districts into zones of low, medium and high probability in
accordance with the NPPF. It then provides recommendations to assist CDC and SBDC to manage the
consequence of flooding in a sustainable manner, for example through the restriction of vulnerable development
in areas of highest flood risk.
2.2.1

Published Flood Zones

The delineation of Flood Zones 1 (low), 2 (medium) and 3a (high) is based on EA published Flood Zone Maps
(see Section 2.2.2 for the exception), whereas Zone 3b (functional floodplain) has been derived separately via
detailed and high-level hydraulic modelling as part of the Level 1 SFRA. The Flood Map indicates the area that
is susceptible to a 1% (1 in 100) Annual Exceedance Probability (AEP) event from rivers, used to delineate
Flood Zone 3a. It also indicates the area that has a 0.1% (1 in 1000) AEP of flooding from rivers, which is
known as the Extreme Flood Outline, and used to delineate Flood Zone 2.
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The EA Flood Map for the Chiltern and South Bucks Districts, available on its website10, shows the natural
floodplain, ignoring the presence of defences, and therefore areas potentially at risk of flooding from rivers. It
has been produced from a combination of a national generalised computer model and available historic flood
event outlines.
2.2.2

Lower Thames Hydraulic Modelling and Updated Published Flood Zones

At the time of writing, the Environment Agency are in the process of updating their Lower Thames hydraulic
modelling. Although the modelling has predominantly been completed, a significant number of model results are
yet to be generated and subjected to the Environment Agency quality assurance processes. Thus, the most
recent update to the published Flood Zones (in October 2018) utilises the newest modelling for Flood Zone 3a
in most areas. However, the area of the model that covers the Jubilee River is yet to be finalised and has not
been included in the October 2018 Flood Zone 3a update. The October 2018 update doesn’t include an update
of Flood Zone 2 as the model outputs are yet to be finalised. The next update to the published Flood Zones
(which should utilise the finalised, new modelling for both Flood Zone 2 and 3a) is anticipated early in 2019.
To facilitate the completion of this SFRA, it has been agreed with the Environment Agency that the use of
current “best available data” will be sufficient to determine fluvial flood risk across the Districts. In the case of
this Level 1 SFRA and at the time of writing, the best available data to delineate Flood Zone 2 is the existing
published Flood Zone 2, which is based on old modelling data. The best available data to delineate Flood Zone
3a is the October 2018 published Flood Map; the extents of which are unlikely to change except for near the
Jubilee River where changes may occur following final changes to the model.
These data constraints will impact the Taplow Station site identified in Section 4 of this SFRA as well as any
future windfall sites in South Bucks within the Lower Thames model domain. Therefore, future developers of
land in the Lower Thames model domain should seek the latest and best available data to delineate the fluvial
flood risk to their site. Following the update of the published Flood Zones in early 2019 with the latest Lower
Thames modelling, the fluvial flood risk maps for the Taplow Station site in Section 4 of this SFRA will become
superseded. Published Flood Zones can be viewed online using the Environment Agency ‘Long Term Flood
Risk’ tool11.
The detailed site assessment for the Taplow Station site makes recommendations for site-specific FRAs to be
completed by the developer; it is anticipated that by the time these FRAs are developed, the published Flood
Map will have been updated and published based on the new hydraulic modelling.

2.3

Flood Hazard

Where an allocation site has been identified as at risk of fluvial and/or surface water flooding, an assessment
has been included of the flood hazard to the site. Flood hazard was calculated in accordance with: Flood Risk
Assessment Guidance for New Development; FD2320/TR2 12 using the following equation:
Flood Hazard Rating = ((v+0.5)*D) + DF (where v = velocity (m/s), D = depth (m), DF = debris factor)
The degree of flood hazard provides a guide to the risk to people from a combination of predicted flood depth
and velocity. A ‘Debris Factor’ is added to the calculation to account for the additional hazard posed by floating
debris. A summary of the flood hazard classifications and their description is included in Table 2.3-1.

10

http://www.environment-agency.gov.uk/
Environment Agency Long Term Flood Risk tool. Available from: https://flood-warning-information.service.gov.uk/long-term-flood-risk/map
12 Defra and Environment Agency (2005) FD2320/TR2 Flood Risk Assessment Guidance for New Development
11
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Table 2.3-1 : Flood Hazard Classification
Classification
Low
Moderate
Significant
Extreme

2.4

Degree of Hazard
Caution
Dangerous for
some (i.e. children)
Dangerous for most
Dangerous for all

Description
Flooding with shallow flowing or deep standing water
Danger: Flooding with deep or fast flowing water
Danger: Flooding with deep fast flowing water
Extreme danger: Flooding with deep fast flowing water

Consideration of Climate Change

There is clear scientific evidence that global climate change is happening now and cannot be ignored. Changes
to flood extent due to climate change are likely to be negligible in well-defined valleys but could be dramatic in
very flat areas. Changes in the depth of flooding under the same allowance will increase the probability of a
given flood. This means that a site currently located within a lower risk zone (e.g. Flood Zone 2) could in future
be re-classified as lying within a high-risk zone (e.g. Flood Zone 3a). This in turn could have implications for the
type of development that is appropriate according to its vulnerability to flooding.
It is essential that developers consider the possible change in flood risk over the lifetime of the development due
to climate change. For planning purposes, the EA assume that the ‘lifetime of development’ equates to 100
years for residential development, and 60 years for commercial development.
In planning terms, it is essential that CDC and SBDC consider their response to the potential impacts of climate
change within the Districts. While the impact of climate change may in some areas not markedly increase the
extent of, for example Zone 3a, within that Zone, the extent of lower severity flood events could increase
significantly. Where available, hydraulic modelling of climate change allowances has been used to delineate
future flood risk from fluvial sources. However, many of the sites considered in this Level 2 SFRA are not
located close to a watercourse. For these sites located outside a hydraulic model domain, flood risk is likely to
be driven by local sources (surface water, groundwater, etc.).
Furthermore, there could be an increase in localised surface water issues. It is essential therefore that the
development management process (influencing the design of future development within the Districts) carefully
mitigates against the potential impact that climate change may have upon the risk of flooding. In the absence of
climate change allowance scenarios for the RoFSW, the 0.1% (1 in 1000) AEP event extents could be used as
a proxy to indicate the possible risk attributed to the RoFSW 1% (1 in 100) AEP event + CC (climate change)
scenario. This enables the indication of potential risk due to climate change across the Districts but is not a
formal delineation made as part of this SFRA.
For this reason, the development management advice recommends all floor levels, access routes, drainage
systems and flood mitigation measures to be designed with an allowance for climate change if they fall within
Flood Zones 3b, 3a and 2, as well as within ACD in Flood Zone 1. This provides a robust and sustainable
approach to the potential site allocations in relation to climate change over the next 100 years, ensuring that
future development in these locations considers the possible increases in flood risk over time.
2.4.1

Level 1 SFRA

The following data was used alongside assumptions made in the Level 1 SFRA (Section 6.4) to estimate the
future extent of the Flood Zones due to climate change:
•

The extent of Future Flood Zone 3a based on hydraulic modelling was only available on the River
Thames (Lower Thames reach), Colne Brook and the River Misbourne. For other areas the developer
was to assume that the then extent of Flood Zone 3a at the end of this century may be approximated by
the then current Zone 2; and
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•

2.4.2

It was anticipated that a developer should undertake an analysis of ground levels to determine whether
a site currently in Flood Zone 1 might be reclassified as within Flood Zone 2 by 2115.
Current Guidance

In February 2016, the EA updated its guidance13 on the allowances to be made for the predicted impact of
climate change. Of relevance to this SFRA is the revised guidance on:
•

Peak river flow; and

•

Peak rainfall intensity.

NB: The guidance included recommendations for the consideration of other factors, but they are not considered
relevant to the Chiltern and South Bucks Districts.
2.4.2.1

Peak River Flow and Fluvial Flood Risk

The allowance to be made for the predicted impact of climate change on peak river flows throughout the UK is
subject to the location (river basin district14), timescale (design-life) to be considered and the vulnerability
classification (see Table 2 Paragraph 66 of the NPPG) of the proposed development. For the Chiltern and
South Bucks District the uplift factors to be applied are summarised in Table 2.4-1.
Table 2.4-1 : Recommended Environment Agency Climate Change Allowances for Peak River Flow (Thames Basin)
Allowance
Upper End
Higher Central
Central

2015 to 2039
25%
15%
10%

2040-2069
35%
25%
15%

2070-2115
70%
35%
25%

Refer to figures in Section 4 for the predicted impact of climate change across the Districts based on the current
guidance.
Where higher risk allocation sites are not included within the coverage of a hydraulic model, including the
predicted extents of fluvial flood risk based on the uplift factors scheduled in Table 2.4-1, an assessment has
been made of the future extent of Flood Zone 3a based upon the current extent of Flood Zone 2. It has been
assumed that the existing Flood Zone 2 extent can be used as a proxy for Flood Zone 3a plus an allowance for
climate change. Should Flood Zone 3a increase due to climate change it would follow topography evidenced by
flow paths for the 0.1% (1 in 1000) AEP RoFSW event (although not necessarily the full extent). Therefore, if
such a flow path was within the site boundary and coincided with Flood Zone 3a it is possible an increase in
flows would affect such an area.
Only developments classified as ‘highly vulnerable’ would require additional appraisal (passage of the Exception
Test) if the site was currently within Flood Zone 1 and reclassified as 2 due to the predicted impact of climate
change. The development allocations tested in this Level 2 SFRA includes no such sites; consequently, the
predicted future extent of Flood Zone 2 due to climate change has not been assessed.
2.4.2.2

Peak Rainfall Intensities

The updated guidance requires the testing of two uplift factors across England as summarised in Table 2.4-2.
Site-specific FRAs are expected to test the impact of both allowances to understand the potential range of
impact based on the design-life of the proposed development.

13
14

Adapting to Climate Change: Advice for Flood and Erosion Risk Management Authorities. Environment Agency, 2016
https://www.gov.uk/government/publications/flood-risk-assessments-river-basin-district-maps
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Table 2.4-2 : Recommended Climate Change Allowances for Peak Rainfall Intensity
Allowance
Upper End
Central

2.5

Total potential change (1961-90 baseline)
2015 to 2039
2040-2069
2070-2115
10%
20%
40%
10%
10%
20%

Surface Water Flooding

The risk of surface water flooding has been assessed based upon the RoFSW, finalised in November 2013.
Several residential and commercial properties in the Chiltern and South Bucks District could be at risk of
flooding from local sources (principally surface runoff generated by intense rainfall, groundwater and ordinary
watercourses). In areas susceptible to local flooding, the volume of runoff and sufficiency of the drainage,
ordinary watercourse and sewer systems are critical to determining the degree of flood risk. For this reason, the
Level 1 SFRA delineated ACD across the Districts. The EA can delineate Critical Drainage Areas (CDA) to
cover such areas, but as is the case across much of the country, has not currently done so within the Chiltern
and South Bucks. Although ACD and CDA would both cover areas with critical drainage problems, the variation
in name has been adopted to differentiate between those areas delineated by the CDC and SBDC Level 1
SFRA and those which may be notified by the EA in future.
The RoFSW provides extents of surface water flooding for the 3.3% (1 in 30) AEP, 1% (1 in 100) AEP and 0.1%
(1 in 1,000) AEP rainfall events. These are interpreted as high, medium and low risk respectively.
The extent of the Medium Risk of Flooding from Surface Water is used in the Level 1 SFRA as a basis to define
ACD. It is important to note that changes in RoFSW extents will result in changes to the ACDs; these changes
may arise from modelling updates or due to climate change (see Section 2.4). Because the ACD represents
flood risk from different sources, no indication of the likely duration of flooding is given. However, it is
emphasised that groundwater flooding from the underlying Chalk could last several weeks and cause
substantial damage and disruption because of the extended duration, such as that experienced in parts of
Chiltern in 2014. These sources of information have been compared to the allocation site extents to identify
those that could be at elevated risk of surface water flooding due to the groundwater flood risk.

2.6

Groundwater Flooding

The risk of groundwater flooding has been based on several sources of information:
•

District-wide on the EA Areas Susceptible to Groundwater Flooding (AStGWF) mapping, which
indicates the susceptibility of groundwater emergence across a 1km grid-square area;

•

Jacobs mapping of areas of likely groundwater emergence (it should be noted that these were
developed for national assessment and therefore provide coarse information); it should not be assumed
that areas outside the ‘groundwater emergence zone’ are not at risk of groundwater flooding as other
sources of groundwater flood risk information should be used in conjunction with this data;

•

CDC and SBDC purchased mapping from JBA, as completed in October 2016 which has been used
throughout the detailed site assessments. The mapping indicates the modelled groundwater depth with
a 5m grid across Bucks County which gives an indication of flooding probability at each site from
groundwater sources;

•

The bedrock geology of the northern parts of the Districts is dominated by Chalk (see Level 1 SFRA
Figures 29 and 30). These figures identify areas at risk of flooding when groundwater reaches the
surface and is then likely to follow topography, in effect following the flow paths identified by the RoFSW
defined as ACD (see Section 2.5); and

B127F002-L2-SFRA

11

Strategic Flood Risk Assessment (Level 2)

•

Jacobs undertook analysis for Defra in 2004 15 to identify the scale, distribution and nature of
groundwater flooding in England, which identified areas of elevated risk of groundwater emergence.

These sources of information have been compared to the allocation site extents to identify those that could be
at increased risk of groundwater flooding. Developers should consider all the available data within this SFRA to
holistically assess the groundwater flood risk for any site. In areas of increased risk of groundwater flooding,
BCC as Lead Local Flood Authority (LLFA) may require a developer to provide additional information or
assessment to demonstrate the site can remain safe for its lifetime without exacerbating flood risk elsewhere.
Depending on the level of risk, groundwater modelling may be required to demonstrate this.

2.7

Sewer Flooding

Records of historic sewer flooding events across the Districts were mapped for the Level 1 SFRA (see Figures
21 and 22). Thames Water provided information on flooding resulting from surcharge and blockage of surface,
combined and foul water sewers for the 20 years preceding July 2016. This data, known as DG5 flooding data,
is subject to confidentiality issues and specific incidences where individual properties were affected cannot be
divulged. However, Thames Water can confirm how many properties have been subject to DG5 flooding per
postcode area (the first four digits of the postcode are provided only). Given the level of detail available it has
not been possible to confirm the exact degree of risk posed to each allocation site by sewer flooding. It is
therefore anticipated that the developer(s) will confirm the degree of risk through liaison with the relevant water
company. It is not anticipated that the degree of risk will have changed significantly considering the scale of
data in the last three years. Also, the Councils will need to liaise with the water companies as part of evidence
gathering for the plan policies and Infrastructure Delivery Plan, which will sit alongside this SFRA.
Thames Water have embarked on a four-stage drainage strategy for Chesham to reduce flood risk and deliver
sustainable solutions to flooding throughout the town between 2015-2020. The four stages are:
1. Initialise and prepare
2. Risk assessment
3. Options appraisal
4. Intervention
Stage 1 of the drainage strategy has been completed to date and is available online 16.

2.8

Flood Defence Failure

An assessment of risk to allocation sites would need to consider the implications of the failure of a flood defence
or in the longer term, what the implications would be should the maintenance of a flood defence stop. In both
cases, it would be necessary to assess the implications of a rapid breach of the defence by flood water and how
the site development would manage this to ensure it is safe for future users, as required by national planning
guidance17.
Liaison with the EA and BCC has not identified any raised formal or informal defences that protect the potential
allocation sites. Breach analysis modelling has not been undertaken for the existing reservoirs in the EA
detailed hydraulic models of the Districts as the residual risk of failure is considered to be very low.

15

Strategy for Flood and Coastal Erosion Risk Management: Groundwater Flooding Scoping Study (LDS 23), Defra, 2004
Stage 1 Drainage Strategy, Chesham. Thames Water, 2015. Available from: https://corporate.thameswater.co.uk/About-us/Investing-in-ournetwork/Drainage-strategies/Stage-1
17 Flood Risk and Coastal Change Guidance. Available from: https://www.gov.uk/guidance/flood-risk-and-coastal-change
16
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2.9

Reservoir Failure

The following reservoirs and lakes have been identified within the two Districts:
•

Shardeloes Lake (between Little Missenden and Old Amersham);

•

Hedgerley Park Lake (Hedgerley);

•

Black Park Lake and Upton Lake (north of Slough); and

•

Stoke Park House Lake (Stoke Poges).

All the above fall under the Reservoirs Act and are therefore managed in accordance with the Flood & Water
Management Act 2010 which amended the Reservoirs Act 1975.
Following a recommendation in the Pitt Review18, the EA has provided Risk of Flooding from Reservoir Failure
Maps for those reservoirs which it regulates under the Reservoirs Act 1975. These show the likely extent of
flooding resulting from a dam breach which could be caused by extreme rainfall or floods, as well as structural
failure. The predicted flood extent is available online and has been compared to the location of the proposed
allocation sites. Where a risk has been identified it is generally considered low due to the inspection and
monitoring regime required of the Reservoirs Act.

18

The Pitt Review, Learning Lessons from the 2007 Floods, Cabinet Office,2008
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3.

Assessment of Lower Risk Sites

A preliminary assessment of the flood risk to the potential allocation sites from all sources was undertaken; this
assessment concluded that three of the sites were at ‘low’ or ‘very low’ risk of flooding from all sources, they
were.
•

Policy Option 02: Area South of Holmer Green (Skimmers Orchard);

•

Policy Option 07: National Epilepsy Centre, Chalfont St Peter; and

•

Policy Option 08: Area South East of Chalfont St Peter (Winkers).

These sites are planned for residential development/ specialist residential accommodation for the elderly and
would therefore be classified as ‘More Vulnerable’19 to flood risk. They are all located within Flood Zone 1 and
therefore pass the Sequential Test and would not need to pass the Exception Test20.
It should be noted that the Area South of Holmer Green (Skimmers Orchard) site is located on the border
between Chiltern and Wycombe Districts. Though there are no significant flow paths through the site,
consideration of cross-border flows should be made as part of a site-specific flood risk assessment. This sitespecific FRA would be required due to the site being greater than 1ha in area in accordance with NPPF
paragraph 163.
Though the sites do not encompass significant surface water flow paths, the RoFSW extents indicate there are
localised areas of ponding due to topographic low spots. Therefore, the proposed residential development
should be located outside areas affected by surface water ponding (and consequently outside an area
designated as an ACD). Maps of these constraints can be found online 21.

19

NPPG Table 2 / Paragraph 066
NPPG Table 3 / Paragraph 067
21 Environment Agency Long Term Flood Risk. Available from: https://flood-warning-information.service.gov.uk/long-term-flood-risk/map
20
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4.

Individual Site Assessments

This section provides an assessment of flood risk of those potential allocation sites at medium/high risk of
flooding from at least one source through the preliminary assessment described in Section 1.3. The NPPG22
states the requirement for a Level 2 SFRA to provide, where appropriate, the information necessary for the
application of the Exception Test where “land outside flood risk areas cannot appropriately accommodate all
necessary development”. This includes sites within fluvial Flood Zones 2 and 3, or within fluvial Flood Zone 1
with medium/high risk of flooding from local sources.
Appendix A includes a summary of the flood risk to all potential allocation sites from each source of flooding.

4.1

Policy Option 01: Area North East of Chesham (Lye Green Road Area)

4.1.1

Site Description

The Area North East of Chesham potential allocation site (Policy Option 01) is located between Chesham and
Lye Green and is bounded by the A416 to the west and the B4505 to the north. The National Grid Reference
(NGR) for the site is SP 9725 0305. The site comprises farmland, woodlands, residential areas and a school
and is approximately 55.6 ha in area. The current proposal is to build approximately 600 residential units. This
site has been assessed in detail as it is subjected to a surface water flow path in the RoFSW 1% (1 in 100) AEP
event. The site is located north-east of Chesham where the Aquaprint concept (see Section 1.4.2) is applied to
help address the existing surface water flooding issue to the town.

22

National Planning Practice Guidance Strategic Flood Risk Assessment guidance (2014). Available from: https://www.gov.uk/guidance/flood-riskand-coastal-change#Strategic-Flood-Risk-Assessment-section
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4.1.2

Fluvial Flood Risk

Figure 4.1-1: Policy Option Site 01 Fluvial Flood Risk

The site is located within Flood Zone 1 and it is anticipated that this will be the case when taking climate change
into account. The historic flood map does not identify any fluvial flood events that have affected this site. The
site is not situated within a detailed hydraulic model domain; however, the nearest Main River is the River
Chess over 1km away. The site is approximately 30m higher than the river; therefore, the site is considered to
be at low risk of flooding from fluvial sources (including an allowance for climate change).
Table 4.1-1: Policy Option 01 Flood Zone Extents Based on Figure 4.1-1
Flood Zone

Extent (ha)
Coverage (%)
4.1.2.1

1

2

55.6
100

3a

0
0

3b

0
0

Total

0
0

55.6
-

Flood Defence Failure

The site is not located within an area protected by flood defences.
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4.1.3

Risk of Flooding from Other Sources

4.1.3.1

Surface Water Flood Extents

Figure 4.1-2: Policy Option Site 01 Surface Water Flood Risk

The RoFSW 1% (1 in 100) AEP event extents indicates a flow path through the potential allocation site; it
originates near Lycrome Wood and flows west, where it joins with a smaller flow path (flowing south from
Whitethorn’s Farm), to the western boundary extent adjacent to the A416. Though the eastern section of this
flow path is indicated as being at low risk, the western section is indicated at high risk. Two areas of ponding
south of Lye Green Farm are classified as being at high risk of surface water flooding due to local topographic
depressions.
Table 4.1-2: Policy Option Site 01 Surface Water Flood Risk Extents Based on Figure 4.1-2
Event (AEP)

Extent (ha)
Coverage (%)

3.33% (1 in 30)

1.1
2

1% (1 in 100)

1.7
3

0.1% (1 in 1000)

2.8
5

Climate change has the potential to increase the risk of surface water flooding to the site. Although it is beyond
the scope of this SFRA to quantify the predicted impact, the risk of flooding to those areas currently assessed
as low surface water flood risk could increase as a result of climate change and consequently they could
become re-classified as ACD in the future. Such a risk would need to be quantified by the developer to
demonstrate that the site could be developed safely for future users, considering the planning implications of
such a result.
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4.1.3.2

Surface Water Flood Depths

Figure 4.1-3: Policy Option Site 01 Surface Water Flood Depth 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event modelled depths indicates the greatest depths are experienced to the
north-west of Lycrome Wood (exceeding 1.20m), north of Gee’s Spring (up to 1.20m) and two areas of ponding
to the south of Lye Green Farm (up to 0.90m). The remainder of the main flow path experiences less than
0.60m of water.
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4.1.3.3

Surface Water Flood Velocities

Figure 4.1-4: Policy Option Site 01 Surface Water Flood Velocities 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event velocities indicate that much of the main flow path, in the west of the site,
has the greatest velocities with values up to 2m/s. The velocities within the remainder of the site are
predominantly below 0.25m/s.
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4.1.3.4

Surface Water Flood Hazard

Figure 4.1-5: Policy Option Site 01 Surface Water Flood Hazard

The RoFSW 1% (1 in 100) AEP event flood hazard modelling indicates areas of significant hazard located to the
north-west of Lycrome Wood, north-west of Gee’s spring and to the south of Lye Green Farm. Areas of
moderate hazard are identified south of Lye Green Farm, within the main flow path west of Gee’s Spring and
immediately west of the site boundary south of the A416. The remainder of the site is designated as having a
low flood hazard rating.
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4.1.3.5

Groundwater Flood Risk

Figure 4.1-6: Policy Option Site 01 Groundwater Flood Risk

According to the AStGWF mapping, the majority of the site is at very low risk of groundwater flooding (no
shading in Figure 4.1-6) with only the western extent of the site located within an area at low risk (within a 1km
grid square where between 25% and 50% of the area is susceptible to groundwater flooding). The extreme
western extent is located within a groundwater emergence zone.
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Figure 4.1-7 : Policy Option Site 01 JBA Groundwater Depth Mapping

Figure 4.1-7 depicts groundwater mapping completed by JBA, indicating groundwater levels are greater than
5m below ground level across the entirety of the site.
4.1.3.6

Sewers

Figures 23 and 24 of the Level 1 SFRA indicate the site is located entirely within a postcode region where no
records of internal flooding have been recorded; fewer than three records of external sewer flooding have been
recorded.
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4.1.3.7

Reservoir Failure

Figure 4.1-8: Policy Option Site 01 Reservoir Failure Flood Risk

The site is not at risk of flooding from reservoir failure.
4.1.4

The Exception Test

The level of development which is being tested with approximately 600 residential units would be classified as
‘More Vulnerable’23. The site is currently located within Flood Zone 1 when the impacts of climate change are
considered. It is anticipated that if development within the surface water flow path can be avoided (especially
the areas at medium and high risk) via the provision of a green corridor, or similar, the site could be developed
safely and would be likely to pass the Exception Test.
4.1.5

Flood Risk Management

4.1.5.1

Opportunities for Betterment

Attenuation of water from the main flow path within the site is likely to provide flood risk betterment to
downstream properties and highways. The site is likely to have sufficient space to implement measures that
contribute towards the BCC Local Flood Risk Management Strategy vision of a long-term, sustainable approach
to managing runoff, which can also link in with local policies on flood risk on SuDS, such as those to form the
new Local Plan. Provision of such betterment would need to consider additional land-take within the allocation
boundary and consequently the potential impact on the provision of residential units. The developer should
23
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liaise with the LLFA at application stage (in consultation with CDC and SBDC) to ensure betterment is
appropriately sized and located.
4.1.5.2

Potential Feasibility of Infiltration Measures

A review of the site geology (using the British Geological Survey (BGS) online viewer24) suggests it is underlain
by a layer of Clay-with-flints (superficial deposit, in the north and eastern sections of the site) with Chalk bedrock
(Lewes Nodular and Seaford Chalk Formations). The thickness of each layer is not included within the
information. Due to the Chalk bedrock, infiltration of rainfall directly to ground may be practicable. Infiltration
should be the first method considered for the drainage of the site and as such, a site-specific FRA would be
required to demonstrate the feasibility of infiltration measures.
4.1.5.3

Site-specific Flood Risk Assessment for Lifetime of Development

A site-specific FRA would be required to accompany the planning application for this site because it is greater
than 1ha in size in accordance with NPPF paragraph 163 and is within an ACD in accordance with NPPF
paragraph 163.
The risk of fluvial flooding (including an allowance for climate change) is classified as Low because the site is
located within Flood Zone 1. The site is approximately 1km from, and 30m higher than the nearest point of the
River Chess; however, the review of flood risk has identified several issues that a site-specific FRA would need
to consider in addition to those usually required:
•

Confirmation of the suitability of infiltration of runoff to ground based on an assessment of groundwater
levels and infiltration rate testing;

•

If infiltration is deemed unacceptable, aim to discharge surface runoff as high up the discharge
hierarchy25 as reasonably practicable, whilst restricting the post-development discharge from the site to
Greenfield runoff rates;

•

Developers to work with the LLFA to agree the design and location of appropriate measures to provide
flood risk betterment. Where possible, SuDS should be used to deliver betterment to downstream
receptors;

•

Due to the specified risk of groundwater flooding, the developer should ensure the development is
designed with the recommendations of the “Development Management Advice” (see Appendix B) and
should be able to demonstrate that the development will be safe for the users in its lifetime;

•

Demonstrate how safe access and egress could be achieved during a surface water flood event;

•

Liaise with BCC and partners to ensure development adheres to aims and objectives of the Chesham
Pathfinder project and the Aquaprint concept;

•

The site should be developed in such a manner to encourage zero development or the lowest
vulnerability class being placed in an area at risk of flooding (thus following a sequential approach), and
to avoid encroachment into the ACD – including an allowance for climate change – (as defined in Level
1 SFRA) wherever practicable;

•

If the development does encroach into the ACD, the developer should:
o

24
25

Liaise with BCC (as LLFA) to confirm surface water modelling and pre-application advice
requirements to ensure it can be demonstrated that the development would be safe for its

British Geological Survey, online viewer (http://mapapps.bgs.ac.uk/geologyofbritain/home.html). Accessed 12 December 2017
The SuDS Manual, Ciria C753 (2015), page 812
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lifetime. In the absence of detailed modelling, BCC would use national mapping as the basis for
any assessment. The RoFSW mapping could be used alongside topographic levels data to
assess the likely impact of climate change to the development;

•

o

Demonstrate that finished floor levels are above the high and medium RoFSW risk peak water
level (including an allowance for climate change and a suitable freeboard);

o

Ensure habitable below-ground rooms are not constructed in such areas;

o

Demonstrate that the flow path can be maintained, or modifications to it as a result of the
development will not detrimentally affect third parties; and

If the development is outside the ACD but encroaches into the RoFSW 0.1% (1 in 1000) AEP extents,
consideration of the impact of climate change on surface water flood risk should be undertaken by the
developer to demonstrate the development will be safe over its lifetime.
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4.2

Policy Option 04: Area South of Amersham (Between the A413 and A355)

4.2.1

Site Description

The Area South of Amersham potential allocation site (Policy Option 04) is located to the south-east of Old
Amersham. The site is bounded by the A413 to the south, with the A355 and A416 forming the western and
north-eastern extents respectively. The site is approximately 9.7ha. The site does not include the area of land
immediately south of the river, containing residential and commercial properties. The NGR for the site is SU
9639 9696. The site predominantly comprises fields, with several houses and gardens in the north-west,
including a cluster of listed buildings. The River Misbourne crosses the eastern part of the site. The current
proposal is to build 40 residential units. This site has been assessed in detail as it is subjected to flooding from
multiple sources. The indicative site layout plan provided by the Councils is included in Appendix C.
Following an update to the Environment Agency River Misbourne hydraulic model, an Environment Agency
project is seeking potential flood management opportunities along the length of the Misbourne within Chesham
and Amersham which could affect levels of flood risk to the site.
4.2.2

Fluvial Flood Risk

Figure 4.2-1: Policy Option Site 04 Fluvial Flood Risk

Table 4.2-1: Policy Option 04 Flood Zone Extents Based on Figure 4.2-1
Flood Zone

Extent (ha)
Coverage (%)

B127F002-L2-SFRA

1

2

8.2
85

3a

0.4
4

3b

1.0
10

Total

0.1
1

9.7
-
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The River Misbourne flows through the eastern section of the site. Zone 3b is predominantly retained within the
river channel. The middle section of the site, immediately west of the watercourse, is mainly designated as
Flood Zone 3a. The land in the western section of the site is predominantly designated as Flood Zone 1 with a
small section designated as Flood Zone 2 near the centre of the site. The historic flood map does not identify
any fluvial flood events that have affected this site. The site is located within the River Misbourne hydraulic
model; outputs from the 1% (1 in 100) AEP event (including climate change allowances) are indicated below.
Figure 4.2-2: Policy Option Site 04 Modelled 1% (1 in 100) AEP Event Depths

Table 4.2-2: Policy Option 04 Modelled 1% (1 in 100) AEP Event Extent Based on Figure 4.2-2
AEP Event

1% (1 in 100)

Extent (ha)

1.6

%

16

Figure 4.2-2 and Table 4.2-2 indicate the approximate depth and extent of the site at risk of flooding from the
1% (1 in 100) AEP event.
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Figure 4.2-3: Policy Option Site 04 Fluvial Flooding with Climate Change

Table 4.2-3: Policy Option 04 Modelled 1% (1 in 100) AEP Event Plus Climate Change Extents Based on Figure 4.2-3
Climate Change Uplift (%)

Extent (ha)
Coverage (%)

25

35

1.9
20

70

2.1
22

2.3
24

Figure 4.2-3 and Table 4.2-3 indicate the impact of climate change on the 1% (1 in 100) AEP event flood
extents.
4.2.2.1

Flood Defence Failure

There are no raised defences near the site and the site is not within an area benefitting from flood defences.
To the north, the River Misbourne is in culvert from approximately 80m upstream of the site, before flowing
beneath the A416 and A355. Should this culvert become blocked it could potentially lead to flooding of the site.
A review of the Flood Zone mapping does not indicate that the culvert is a hydraulic restriction on flow when
flowing freely as the Flood Zone extents do not suggest backing-up. A developer would need to consider the
likelihood of blockage to the culvert and the consequent risk of flooding to the site.
The river is culverted beneath the A413 and the southern site boundary. Should this culvert become blocked it
could potentially lead to flooding of the site. A review of the Flood Zone mapping does not indicate that the
culvert is a hydraulic restriction on flow when flowing freely as the Flood Zone extents do not suggest backing
up. A developer would need to consider the likelihood of blockage to the culvert and the consequent risk of
flooding at the site.
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4.2.3

Risk of Flooding from Other Sources

4.2.3.1

Surface Water Flood Extents

Figure 4.2-4: Policy Option Site 04 Surface Water Flood Risk

The RoFSW 1% (1 in 100) AEP event extent designates the area immediately west of the River Misbourne as
high risk; it originates on Station Road (A416) from north to south and near the River Misbourne following its
flow path. There are two flow paths situated on the boundaries of the site, following the roads Gore Hill (A355)
and London Road West (A355) at high risk of flooding. Furthermore, there are two flow paths, on the A413 and
south-east of the site, at medium risk of flooding. Small areas of ponding, mostly at low risk of flooding, are in
the residential area in the north-western corner of the site. A narrow flow path to the east of the river is
designated as medium risk of surface water flooding.
Table 4.2-4: Policy Option Site 04 Surface Water Flood Risk Extents Based on Figure 4.2-4
Event (AEP)

Extent (ha)
Coverage (%)

3.33% (1 in 30)

2.4
25

1% (1 in 100)

2.6
27

0.1% (1 in 1000)

3.1
32

Climate change has the potential to increase the risk of surface water flooding to the site. Although it is beyond
the scope of this SFRA to quantify the predicted impact, the risk of flooding to those areas currently assessed
as low surface water flood risk could increase because of climate change and consequently they could become
re-classified as ACD in the future. Such a risk would need to be quantified by the developer to demonstrate that
the site could be developed safely for future users, considering the planning implications of such a result.
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4.2.3.2

Surface Water Flood Depths

Figure 4.2-5: Policy Option Site 04 Surface Water Flood Depth 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event modelled depths indicate the greatest depths are found in the middle of
the site immediately west of the River Misbourne, with depths greater than 1.2m. The depths within the flow
paths located on London Road West, Gore Hill and to the east of the river are less than 0.15m.
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4.2.3.3

Surface Water Flood Velocities

Figure 4.2-6: Policy Option Site 04 Surface Water Flood Velocities 1% (1 in 100) AEP

Most of the area of flooding in the middle of the site has velocities less than 0.5m/s, except for some small
areas where the velocities reach up to 2m/s. The flow paths located on the boundaries and to the south-east of
the site have velocities up to 2m/s.
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4.2.3.4

Surface Water Flood Hazard

Figure 4.2-7: Policy Option Site 04 Surface Water Flood Hazard

The RoFSW 1% (1 in 100) AEP event modelled flood hazard indicates extreme hazard within the river channel
adjacent to the southern boundary. The middle of the site is predominantly designated as having significant
flood hazard. The flow paths located on the boundaries and to the south-east of the site are predominantly
designated as having a low flood hazard.
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4.2.3.5

Groundwater Flood Risk

Figure 4.2-8: Policy Option Site 04 Groundwater Flood Risk

The AStGWF indicates that the northern section of the site is located within an area designated as very low risk
(within a 1km grid square where less than 25% of the area is susceptible to groundwater flooding). The
southern section of the site is located within an area designated as being at low risk (within a 1km grid square
where between 25% and 50% of the area is susceptible to groundwater flooding). However, the eastern and
western site extents are located within a groundwater emergence zone.
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Figure 4.2-9 : Policy Option Site 04 JBA Groundwater Depth Mapping

Figure 4.2-9 depicts groundwater mapping completed by JBA, indicating areas of the site at high risk of
groundwater flooding (within 0.025m of ground level) within the central section of the site. Immediately adjacent
to these areas at high risk, the typical groundwater depth is between 0.025 - 0.5m. Groundwater depths at the
eastern and western extents of the site are indicated as between 0.025m and 5m.
4.2.3.6

Sewers

Figures 23 and 24 of the Level 1 SFRA indicate the western part of the site is located within a postcode region
where fewer than two internal and between four to six external records of sewer flooding have been recorded.
The eastern part of the site is located within a postcode region where no internal records of flooding and fewer
than three external records have been recorded.
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4.2.3.7

Reservoir Failure

Figure 4.2-10: Policy Option Site 04 Reservoir Failure Flood Risk

The site is at risk of flooding due to the failure of upstream reservoir defences, mostly affecting the central
sections of the site. However, the land immediately east of the river (where properties are currently proposed) is
also at risk. In this location, there is a strip of land adjoining the river which is included in the indicative layout
shown in Appendix C. This would need to be kept free from development, which would also enable the required
8m buffer of undeveloped land alongside the river to be accommodated; the site-specific FRA process should
enable this constraint to be accommodated.
4.2.4

The Exception Test

The level of development which is being tested with 40 residential units would be classified as ‘More
Vulnerable’26.The site is currently located within Flood Zones 1, 2, 3a and 3b. More vulnerable development
would not be deemed acceptable in Flood Zone 3b and would therefore need to demonstrate that it would pass
the second part of the Exception Test if located in Flood Zone 3a.
The current proposed site layout (see Appendix C) indicates the proposed units will be in areas currently
designated as Flood Zone 1 and outside the area at risk of flooding from a reservoir failure event. However, the
proposed layout indicates ‘potential new dwellings’ to be located within the narrow RoFSW flow path on the
eastern side of the river. Provided the proposed dwellings are located within Flood Zone 1, designed to mitigate
the potential impacts of groundwater emergence and reservoir failure flood risk (without exacerbating flood risk

26
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elsewhere) and the development does not interfere with the narrow surface water flow paths, it is likely the
development would pass the second part of the Exception Test.
4.2.5

Flood Risk Management

4.2.5.1

Opportunities for Betterment

Given the size of the floodplain within the site there appears to be limited scope for flood risk betterment through
the re-development of this site. However, the site is likely to have space available to implement measures that
contribute towards the BCC Local Flood Risk Management Strategy vision of a long-term, sustainable approach
to managing runoff, which can also link in with local policies on flood risk on SuDS, such as those to form the
new Local Plan.
4.2.5.2

Potential Feasibility of Infiltration Measures

A review of the site geology (using the BGS online viewer27) suggests it is underlain Alluvium (superficial
deposit, in the middle of the site, following the river channel) with a Chalk bedrock (predominantly New Pit
Formation with Lewes Nodular Formation at the eastern and western extents). The thickness of each layer is
not included within the information. Due to the Chalk bedrock, infiltration of rainfall directly to ground may be
possible. However, due to the groundwater depths modelled by JBA, it is unlikely that it would be practicable to
provide the required 1m freeboard between the base of the infiltration device and the water table. Therefore,
infiltration measures are unlikely to be accepted by BCC, as LLFA, for this site.
4.2.5.3

Site-specific Flood Risk Assessment for Lifetime of Development

A site-specific FRA would be required to accompany the planning application for this site because it is greater
than 1ha in size in accordance with NPPF paragraph 163 and is within an ACD in accordance with NPPF
paragraph 163. The review of flood risk has identified several issues that a site-specific FRA would need to
consider in addition to those usually required:

27
28

•

No development within a minimum of 8m either side of the River Misbourne to preserve the biodiversity
of the watercourse;

•

Aim to discharge runoff as high up the discharge hierarchy28 as reasonably practicable, whilst restricting
the post-development discharge from the site to Greenfield runoff rates;

•

Due to the specified risk of groundwater flooding, the developer should ensure the development is
designed with the recommendations of the “Development Management Advice” (see Appendix B) and
should be able to demonstrate that the development will be safe for the users in its lifetime.

•

Groundwater monitoring may be required to ascertain how groundwater varies seasonally; in some
cases, a groundwater modelling study may be necessary to understand groundwater flows and depths
in more detail. Requirements should be confirmed with the LLFA (BCC);

•

Due to the specified risk of groundwater flooding, the developer should demonstrate that the
development will not exacerbate groundwater flood risk to the site or elsewhere;

•

Avoidance of More Vulnerable development within areas designated as at risk of flooding from all
sources of flooding, including an allowance for climate change;

•

Consider and mitigate against the impact of potential culvert blockages locally to flood risk;

British Geological Survey, online viewer (http://mapapps.bgs.ac.uk/geologyofbritain/home.html). Accessed 12 December 2017
The SuDS Manual, Ciria C753 (2015), page 812
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•

Demonstrate how safe access and egress could be achieved during a surface water flood event;

•

Consider safe access and egress if a “dry island” is created due to development close to the Misbourne
but surrounded by Flood Zone 2 or 3;

•

The site should be developed in such a manner to encourage zero development, or the lowest
vulnerability class being placed, in an area at risk of flooding (thus following a sequential approach), and
avoid encroachment into the ACD (as defined in the Level 1 SFRA) wherever practicable;

•

If the development does encroach into the ACD, the developer should:

•

o

Liaise with BCC (as LLFA) to confirm surface water modelling and pre-application advice
requirements to ensure it can be demonstrated that the development would be safe for its
lifetime. In the absence of detailed modelling, BCC would look to use national mapping as the
basis for any assessment;

o

Demonstrate that finished floor levels are above the high and medium RoFSW risk peak water
level (including an allowance for climate change and a suitable freeboard);

o

Ensure habitable below-ground rooms are not constructed in such areas;

o

Demonstrate that the flow path can be maintained, or modifications to it as a result of the
development will not detrimentally affect third parties; and

If the development is outside the ACD but encroaches into the RoFSW 0.1% (1 in 1000) AEP extents,
consideration of the impact of climate change on surface water flood risk should be undertaken by the
developer to demonstrate the development will be safe over its lifetime.
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4.3

Policy Option 05: Area South of Amersham (Land at Crown Farm / Whielden
Street)

4.3.1

Site Description

The Area South of Amersham (Land at Crown Farm/Whielden Street) potential allocation site (Policy Option 05)
is located between Whielden Street and the A413. The NGR for the site is SU 9575 9699. The site
predominantly comprises farmland and is approximately 6ha. The current proposal is to build ten residential
units. This site has been assessed in detail as it is subjected to moderate risk of groundwater flooding and is
located within a groundwater emergence zone.
4.3.2

Fluvial Flood Risk

Figure 4.3-1: Policy Option Site 05 Fluvial Flood Risk

The entire site is located within Flood Zone 1. The historic flood map does not identify any fluvial flood events
that have affected this site.
Table 4.3-1: Policy Option 05 Flood Zone Extents Based on Figure 4.3-1
Flood Zone

Extent (ha)
Coverage (%)

1

2

6.0
100

3a

0
0

3b

0
0

Total

0
0

6.0
-

The site is located within the River Misbourne hydraulic model domain; predicted flood extents from the 1% (1 in
100) AEP event (including climate change allowances) are indicated in Table 4.3-1.
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Figure 4.3-2: Policy Option Site 05 River Misbourne 1% (1 in 100) AEP Flood Depth

Table 4.3-2: Policy Option 05 Modelled 1% (1 in 100) AEP Event Extent Based on Figure 4.3-2
AEP Event

1% (1 in 100)

Extent (ha)

%

0

0

The site is located within the River Misbourne hydraulic model; predicted flood extents from the 1% (1 in 100)
AEP event (including climate change allowances) are indicated in Figure 4.3-2. Table 4.3-2 indicates the site is
not at risk from the 1% (1 in 100) AEP event.
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Figure 4.3-3: Policy Option Site 05 Fluvial Flooding with Climate Change

Table 4.3-3: Policy Option 05 Modelled 1% (1 in 100) AEP Event Plus Climate Change Extents Based on Figure 4.3-3
Climate Change Uplift (%)

25

Extent (ha)
Coverage (%)

35

0
0

70

0
0

0
0

Figure 4.3-3 and Table 4.3-3 indicate the site is not at risk from the 1% (1 in 100) AEP event when taking
climate change into account.
4.3.2.1

Flood Defence Failure

There are no raised defences near the site and the site is not within an area benefitting from flood defences.
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4.3.3

Risk of Flooding from Other Sources

4.3.3.1

Surface Water Flood Extents

Figure 4.3-4: Policy Option Site 05 Surface Water Flood Risk

The RoFSW 1% (1 in 100) AEP event modelled extents indicate that the roads bounding the potential allocation
site have surface water flow paths along them (originating from the south), the flood risk is contained within the
highway on Whielden Street and the A413.
Table 4.3-4: Policy Option Site 05 Surface Water Flood Risk Extents Based on Figure 4.3-4
Event (AEP)

Extent (ha)
Coverage (%)

3.33% (1 in 30)

0.006
0.1

1% (1 in 100)

0.06
1

0.1% (1 in 1000)

0.12
2

Climate change has the potential to increase the risk of surface water flooding to the site. Although it is beyond
the scope of this SFRA to quantify the predicted impact, the risk of flooding to those areas currently assessed
as low surface water flood risk could increase because of climate change and consequently they could become
re-classified as ACD in the future. Although the surface water flood risk is contained within the highways that
bound the site, such a risk would need to be quantified by the developer to demonstrate that the site could be
developed safely for future users, considering the planning implications of such a result.
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4.3.3.2

Surface Water Flood Depths

Figure 4.3-5: Policy Option Site 05 Surface Water Flood Depth 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event modelled depths indicate the depths within the flow paths along the
highways bounding the site are mostly less than 0.15m.
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4.3.3.3

Surface Water Flood Velocities

Figure 4.3-6: Policy Option Site 05 Surface Water Flood Velocities 1% (1 in 100) AEP

The velocities within the bounding highways and at the northernmost extent of the site are lower than 1m/s.
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4.3.3.4

Surface Water Flood Hazard

Figure 4.3-7: Policy Option Site 05 Surface Water Flood Hazard

The RoFSW 1% (1 in 100) AEP event modelled flood hazard indicates that the entirety of the site is designated
as having a low or very low flood hazard.
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4.3.3.5

Groundwater Flood Risk

Figure 4.3-8: Policy Option Site 05 Groundwater Flood Risk

The AStGWF indicates that the northern section of the site is at moderate risk of groundwater flooding (within a
1km grid square where between 50% and 75% of the area is susceptible to groundwater flooding); the southern
section is at low risk of groundwater flooding (within a 1km grid square where less than 25% is susceptible to
groundwater flooding). The entirety of the site is located within a zone at risk of groundwater emergence.
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Figure 4.3-9: Policy Option Site 05 JBA Groundwater Depth Mapping

Figure 4.3-9 depicts groundwater mapping completed by JBA, indicating a small area at the northernmost
extent with groundwater depths of less than 0.025m. Much of the remainder of the site is indicated as having
groundwater depth of between 0.5m and 5m. The southern area of the site is indicated as having a groundwater
depth of greater than 5m.
4.3.3.6

Sewers

Figures 23 and 24 of the Level 1 SFRA indicate the site is located entirely within a postcode region where fewer
than two internal and between four and six external records of flooding have been recorded.
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4.3.3.7

Reservoir Failure

Figure 4.3-10: Policy Option Site 05 Reservoir Failure Flood Risk

The site is not at risk of flooding from reservoir failure. However, the maximum reservoir failure extent covers
the land immediately north of the site boundary.
4.3.4

The Exception Test

The level of development which is being tested with 10 residential units would be classified as ‘More
Vulnerable’29. The site is located within Flood Zone 1 when the impacts of climate change are considered. It is
anticipated that if the development could be designed to mitigate the potential impacts of groundwater
emergence without exacerbating flood risk elsewhere, and safe access and egress from the site can be
demonstrated, it would be likely to pass the Exception Test.
4.3.5

Flood Risk Management

4.3.5.1

Opportunities for Betterment

Betterment could be provided to the highways bounding the site by attenuating the surface water flowing along
these roads within the site. As these flows are typically shallow (less than 0.15m), it is likely that this attenuation
could be achieved by introduction of SuDS measures. It is anticipated that the site is likely to have sufficient
space to implement measures that contribute towards the BCC Local Flood Risk Management Strategy vision of
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a long-term, sustainable approach to managing runoff, which can also link in with local policies on flood risk on
SuDS, such as those to form the new Local Plan.
4.3.5.2

Potential Feasibility of Infiltration Measures

A review of the site geology (using the BGS online viewer30) suggests it is underlain by a layer of Head
(superficial deposit, in the western section of the site) with a Chalk bedrock (Lewes Nodular (northern sections)
and New Pit Chalk Formations (southern sections)). The thickness of each layer is not included within the
information. Due to the Chalk bedrock, infiltration of rainfall directly to ground may be practicable. The JBA
groundwater depth mapping indicates infiltration measures would only be viable where groundwater depth is
greater than 5m (see Figure 4.3-9). As infiltration should be the first method considered for the drainage of the
site, a site-specific FRA would be required to demonstrate the feasibility of infiltration measures.
4.3.5.3

Site-specific Flood Risk Assessment for Lifetime of Development

A site-specific FRA would be required to accompany the planning application for this site because it is greater
than 1ha in size in accordance with NPPF paragraph 163 and is within an ACD in accordance with NPPF
paragraph 163. The review of flood risk has identified several issues that a site-specific FRA would need to
consider in addition to those usually required:
•

Confirmation of the suitability of infiltration of runoff to ground based on an assessment of groundwater
levels and infiltration rate testing;

•

If infiltration is deemed unacceptable, aim to discharge surface runoff (see Section 4.1.5.3) as high up
the discharge hierarchy as reasonably practicable, whilst restricting the post-development discharge
from the site to Greenfield runoff rates;

•

Groundwater monitoring may be required to ascertain how groundwater varies seasonally; in some
cases, a groundwater modelling study may be necessary to understand groundwater flows and depths
in more detail. Requirements should be confirmed with the LLFA (BCC);

•

Developers to work with the LLFA to agree the design and location of appropriate measures to provide
flood risk betterment. Where possible, SuDS should be used to deliver betterment to downstream
receptors;

•

Demonstrate how the site is to be designed to mitigate the impacts of groundwater emergence, without
exacerbating flood risk elsewhere. A groundwater modelling study may be required to demonstrate this
to the LLFA;

•

Due to the specified risk of groundwater flooding, the developer should ensure the development is
designed with the recommendations of the “Development Management Advice” (see Appendix B) and
should be able to demonstrate that the development will be safe for the users in its lifetime;

•

Demonstrate how safe access and egress could be achieved during a surface water flood event;

•

The site should be developed in such a manner to encourage zero development, or the lowest
vulnerability class being placed, in an area at risk of flooding (thus following a sequential approach), and
to avoid encroachment into the ACD (as defined in Level 1 SFRA) wherever practicable;

•

If the development does encroach into the ACD, the developer should:
o

30

Liaise with BCC (as LLFA) to confirm surface water modelling and pre-application advice
requirements to ensure it can be demonstrated that the development would be safe for its

British Geological Survey, online viewer (http://mapapps.bgs.ac.uk/geologyofbritain/home.html). Accessed 12 December 2017
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lifetime. In the absence of detailed modelling, BCC would look to use national mapping as the
basis for any assessment;
o

Demonstrate that finished floor levels are above the high and medium RoFSW risk peak water
level (including an allowance for climate change and a suitable freeboard);

o

Ensure habitable below-ground rooms are not constructed in such areas;

•

Demonstrate that the surface water flow path on Whielden Street can be maintained, or modifications to
it as a result of the development will not detrimentally affect third parties; and

•

If the development is outside the ACD but encroaches into the RoFSW 0.1% (1 in 1000) AEP extents,
consideration of the impact of climate change on surface water flood risk should be undertaken by the
developer to demonstrate the development will be safe over its lifetime.
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4.4

Policy Option 06: Area South of Little Chalfont (West of Lodge Lane)

4.4.1

Site Description

The Area South of Little Chalfont (West of Lodge Lane) potential allocation site (Policy Option 06) is located
between Burtons Lane, Lodge Lane and the railway near Chalfont & Latimer Station. The NGR for the site is TQ
0014 9710. The site comprises farmland, woodlands, workshops and small residential area and is
approximately 48.4ha in total. The current proposal is a mixed use with 700 residential units and 20,000m 2 of
light industry. This site has been assessed in detail as it is subjected to a surface water flow path in the RoFSW
1% (1 in 100) AEP event.
4.4.2

Fluvial Flood Risk

Figure 4.4-1: Policy Option Site 06 Fluvial Flood Risk

The entire site is located within Flood Zone 1 taking climate change into account. The historic flood map does
not identify any fluvial flood events that have affected this site. The site is not situated within a detailed hydraulic
model domain; however, the nearest watercourse is the River Chess which is approximately 1.5km away and
the site is located at a level of approximately 40m higher than the watercourse. Therefore, the site is considered
to be at low risk of flooding from fluvial sources (including an allowance for climate change).
Table 4.4-1: Policy Option 06 Flood Zone Extents Based on Figure 4.4-1
Flood Zone

Extent (ha)
Coverage (%)
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1

2

48.4
100

3a

0
0

3b

0
0

Total

0
0

48.4
-
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4.4.2.1

Flood Defence Failure

There are no raised defences near the site and the site is not within an area benefitting from flood defences.
4.4.3

Risk of Flooding from Other Sources

4.4.3.1

Surface Water Flood Extents

Figure 4.4-2: Policy Option Site 06 Surface Water Flood Risk

The RoFSW 1% (1 in 100) AEP event extents indicate one major flow path through the site (flowing west to
east), predominantly at high risk of surface water flooding. The main flow path originates to the west of the site
and ponds against the existing Lodge Lane embankment. Some overtopping flows flow across Lodge Lane and
pond against the existing railway embankment to the north-east of the site boundary. Smaller flow paths
(predominantly low to medium risk) contribute to the main flow path from the north and south. There is an area
of ponding, to the north of Loudham’s Wood, at high risk for surface water flooding.
Table 4.4-2: Policy Option Site 06 Surface Water Flood Risk Extents Based on Figure 4.4-2
Event (AEP)

Extent (ha)
Coverage (%)

3.33% (1 in 30)

1.0
2

1% (1 in 100)

1.5
3

0.1% (1 in 1000)

4.8
10

Climate change has the potential to increase the risk of surface water flooding to the site. Although it is beyond
the scope of this SFRA to quantify the predicted impact, the risk of flooding to those areas currently assessed
as low surface water flood risk could increase because of climate change and consequently they could become
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re-classified as ACD in the future. Such a risk would need to be quantified by the developer to demonstrate that
the site could be developed safely for future users, considering the planning implications of such a result.
4.4.3.2

Surface Water Flood Depths

Figure 4.4-3: Policy Option Site 06 Surface Water Flood Depth 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event modelled depths indicate that depths along the main flow path are less
than 0.3m in the west of the site and exceed 1.2m in the north-eastern corner. Furthermore, the area of
ponding, in the middle of the site, has depth greater than 1.2m. The flow across Loudham’s Wood and the flow
path on the railway embankment have depths below 0.15m. The area of ponding, to the north of Loudham’s
Wood, has depths greater than 1.2m
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4.4.3.3

Surface Water Flood Velocities

Figure 4.4-4: Policy Option Site 06 Surface Water Flood Velocities 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event modelled velocities indicate that the westerly section of the main flow
path has velocities greater than 2m/s. As the flow path moves north-east it deepens and subsequently, the
velocities reduce to below 0.25m/s at the area of ponding in the north-eastern corner of the site. The smaller
flow paths through Loudham’s Wood and the flow path on the railway embankment have velocities below 1m/s.
The area of ponding, to the north of Loudham’s Wood, has velocity below 0.5m/s.
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4.4.3.4

Surface Water Flood Hazard

Figure 4.4-5: Policy Option Site 06 Surface Water Flood Hazard

The RoFSW 1% (1 in 100) AEP event modelled flood hazard indicates the main flow path is predominantly
subjected to significant and moderate flood hazards. The area of ponding and some parts of the northern flow
path also can be identified as having a significant flood hazard. Flow paths with a low flood hazard are located
on the flow path through Loudham’s Wood and the flow path on the railway embankment in the north-eastern
corner of the site.

B127F002-L2-SFRA

54

Strategic Flood Risk Assessment (Level 2)

4.4.3.5

Groundwater Flood Risk

Figure 4.4-6: Policy Option Site 06 Groundwater Flood Risk

The AStGWF dataset indicates the site has very low susceptibility to groundwater flooding (no shading in Figure
4.4-6). The site is not located within a groundwater emergence zone.
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Figure 4.4-7: Policy Option Site 06 JBA Groundwater Depth Mapping

Figure 4.4-7 depicts groundwater mapping completed by JBA, indicating groundwater depths are greater than
5m beneath ground level across the entirety of the site.
4.4.3.6

Sewers

Figures 23 and 24 of the Level 1 SFRA indicate that a small area in the north of the site is located within a
postcode region with a maximum of two internal and three external records of sewer flooding. Most of the site is
located within a postcode region where no records of internal and fewer than three external records of sewer
flooding.
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4.4.3.7

Reservoir Failure

Figure 4.4-8: Policy Option Site 06 Reservoir Failure Flood Risk

The site is not located within an area at risk of flooding from reservoir failure
4.4.4

The Exception Test

The level of development which is being tested with 700 residential units and 20,000m2 of light industry would
be classified as ‘More Vulnerable’ and ‘Less Vulnerable’ respectively31. The developer would need to
demonstrate that the proposed site layout considers the vulnerability of the different uses to ensure more
vulnerable development is located within lower areas of risk within the site. The site is currently located within
Flood Zone 1 when the impacts of climate change are considered. It is anticipated that if development within the
areas at risk of surface water flooding can be avoided, the site could be developed safely and would be likely to
pass the Exception Test.
4.4.5

Flood Risk Management

4.4.5.1

Opportunities for Betterment

The development may be able to attenuate water from surface water flow paths, reducing the risk of flooding to
the railway embankment downstream of the site. The site is likely to have sufficient space to implement
measures that contribute towards the BCC Local Flood Risk Management Strategy vision of a long-term,

31
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sustainable approach to managing runoff, which can also link in with local policies on flood risk on SuDS, such
as those to form the new Local Plan.
4.4.5.2

Potential Feasibility of Infiltration Measures

A review of the site geology (using the BGS online viewer32) suggests it is underlain by a layer of Head
(superficial deposit, near the northern and southern boundaries of the site) with a Chalk bedrock (predominantly
Seaford and Newhaven Formations with Lewes Nodular Formations running across the middle of the site). The
thickness of each layer is not included within the information. Due to the Chalk bedrock, infiltration of rainfall
directly to ground may be practicable. Infiltration should be the first method considered for the drainage of the
site and as such, a site-specific FRA would be required to demonstrate the feasibility of infiltration measures.
4.4.5.3

Site-specific Flood Risk Assessment for Lifetime of Development

A site-specific FRA would be required to accompany the planning application for this site because it is greater
than 1ha in size in accordance with NPPF paragraph 163 and is within an ACD in accordance with NPPF
paragraph 163.
The site is considered to be a low risk of fluvial flooding (including an allowance for climate change) as it is
within Flood Zone 1, it is greater than 1.5km from, and 40m higher, than the nearest Main River or Ordinary
Watercourse. However, the review of flood risk has identified several issues that a site-specific FRA would need
to consider in addition to those usually required:

32

•

Confirmation of the suitability of infiltration of runoff to ground based on an assessment of groundwater
levels;

•

If infiltration is deemed unacceptable, aim to discharge surface runoff (see Section 4.1.5.3) as high up
the discharge hierarchy as reasonably practicable, whilst restricting the post-development discharge
from the site to Greenfield runoff rates;

•

Developers to work with the LLFA to agree the design and location of appropriate measures to provide
flood risk betterment. Where possible, SuDS should be used to deliver betterment to downstream
receptors;

•

Demonstrate how safe access and egress could be achieved during a surface water flood event;

•

The site should be developed in such a manner to encourage zero development or the lowest
vulnerability class being placed in an area at risk of flooding (thus following a sequential approach), and
to avoid encroachment into the ACD (as defined in Level 1 SFRA) wherever practicable;

•

If the development does encroach into the ACD, the developer should:
o

Liaise with BCC (as LLFA) to confirm surface water modelling and pre-application advice
requirements to ensure it can be demonstrated that the development would be safe for its
lifetime. In the absence of detailed modelling, BCC would look to use national mapping as the
basis for any assessment;

o

Demonstrate that finished floor levels are above the high and medium RoFSW risk peak water
level (including an allowance for climate change and a suitable freeboard);

o

Ensure habitable below-ground rooms are not constructed in such areas;
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o
•

Demonstrate that the flow path can be maintained, or modifications to it as a result of the
development will not detrimentally affect third parties; and

If the development is outside the ACD but encroaches into the RoFSW 0.1% (1 in 1000) AEP extents,
consideration of the impact of climate change on surface water flood risk should be undertaken by the
developer to demonstrate the development will be safe over its lifetime.
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4.5

Policy Option 09: Area East of Beaconsfield

4.5.1

Site Description

The Area East of Beaconsfield potential allocation site (Policy Option 09) is in Beaconsfield. The site is
comprised of several areas between Park Lane and Minerva Way, Minerva Way and London Road (A40) and
between London Road and Amersham Road (A355). The NGR for the site is SU 9540 9027. The site comprises
farmlands, woodlands, residential areas and sports fields and is approximately 117.4 ha in area. The current
proposal is to build 1,700 residential units and 20,000m 2 of offices. This site has been assessed in detail as it is
subjected to a surface water flow path in the RoFSW 1% (1 in 100) AEP event.
4.5.2

Fluvial Flood Risk

Figure 4.5-1: Policy Option Site 09 Fluvial Flood Risk

The entire site is located within Flood Zone 1 taking climate change into account. The historic flood map does
not identify any fluvial flood events that have affected this site. The site is not situated within a detailed hydraulic
model domain; however, the nearest Main River is the River Wye. The site is further than 4km from the River
Wye and it located at a level which is approximately 65m higher than the watercourse. Therefore, the site is
considered to be at low risk of flooding from fluvial sources (including an allowance for climate change).
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Table 4.5-1: Policy Option 09 Flood Zone Extents Based on Figure 4.5-1
Flood Zone

Extent (ha)
Coverage (%)
4.5.2.1

1

2

117.4
100

3a

0
0

3b

0
0

Total

0
0

117.4
-

Flood Defence Failure

There are no raised defences near the site and the site is not within an area benefitting from flood defences.
4.5.3

Risk of Flooding from Other Sources

4.5.3.1

Surface Water Flood Extents

Figure 4.5-2: Policy Option Site 09 Surface Water Flood Risk

The RoFSW 1% (1 in 100) AEP event extent indicates that the site is affected by flooding from surface water
from several flow paths, originating from the north and the south-east, outside the site. A flow path at high risk of
surface water flooding can be seen through the sewage works in the east of the site, originating near the A40;
this flow path ponds against the existing road embankment east of the roundabout. Another flow path indicating
high risk of flooding flows towards the roundabout from the south. An area of ponding and a flow path at
medium to high risk of flooding originates within the north-west of the site before flowing north outside of the
boundary.
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Table 4.5-2: Policy Option Site 09 Surface Water Flood Risk Extents Based on Figure 4.5-2
Event (AEP)

Extent (ha)
Coverage (%)

3.33% (1 in 30)

1% (1 in 100)

11.7
10

17.6
15

0.1% (1 in 1000)

27.0
23

Climate change has the potential to increase the risk of surface water flooding to the site. Although it is beyond
the scope of this SFRA to quantify the predicted impact, the risk of flooding to those areas currently assessed
as low surface water flood risk could increase because of climate change and consequently they could become
re-classified as ACD in the future, increasing the area designated as ACD. Such a risk would need to be
quantified by the developer to demonstrate that the site could be developed safely for future users, considering
the planning implications of such a result.
4.5.3.2

Surface Water Flood Depths

Figure 4.5-3: Policy Option Site 09 Surface Water Flood Depth 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event modelled depth shows values greater than 1.20m in the larger areas of
ponding. The southern flow paths have highest depths with values up to 1.20m; the rest of the flow paths and
small areas of ponding predominantly have depths below 0.30m.
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4.5.3.3

Surface Water Flood Velocities

Figure 4.5-4: Policy Option Site 09 Surface Water Flood Velocities 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event modelled velocities indicate flow paths throughout the site have velocities
below 1m/s. The areas of ponding have lower velocities, typically below 0.25m/s.
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4.5.3.4

Surface Water Flood Hazard

Figure 4.5-5: Policy Option Site 09 Surface Water Flood Hazard

The RoFSW 1% (1 in 100) AEP event modelled flood hazard indicates an area with extreme hazard in the
north-west of the site, in a small area on the roundabout and on the east flow path on through the sewage
works. Due to reasonably low velocities, these areas with extreme hazard rating are due to large depths of
ponding. The main flow paths in the southern section of the site are typically designated as having significant
flood hazard; the edges of these flow paths are typically designated as having moderate flood hazard. The
smaller flow paths are typically designated as having low flood hazard, particularly within the flow paths on the
A40 in the south-west, in the north-west and in some areas in the east of the site. Small areas of moderate and
low flood hazard can be found throughout the site due to the ponding of surface water.
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4.5.3.5

Groundwater Flood Risk

Figure 4.5-6: Policy Option Site 09 Groundwater Flood Risk

The AStGWF indicates the southern part of the site (south of the roundabout) is at low risk of groundwater
flooding (within a 1km grid square where between 25% and 50% of the area is susceptible to groundwater
flooding). North of the roundabout, the site is at very low risk of groundwater flooding (no shading in Figure
4.5-6). The site is not located within a groundwater emergence zone.
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Figure 4.5-7: Policy Option Site 09 JBA Groundwater Depth Mapping

Figure 4.5-7 depicts groundwater mapping completed by JBA, indicating groundwater depths within the site are
predominantly greater than 5m below ground level. Areas in the north-west and north-east are indicated as
having groundwater depths between 0.5m and 5m. A small area adjacent to the southern boundary is indicated
as having groundwater depths between 0.025m and 0.5m.
4.5.3.6

Sewers

Figures 23 and 24 of the Level 1 SFRA indicate the site is located within a postcode region where fewer than
two records of internal and fewer than three records of external sewer flooding have been recorded.
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4.5.3.7

Reservoir Failure

Figure 4.5-8: Policy Option Site 09 Reservoir Failure Flood Risk

The site is not at risk of flooding from reservoir failure.
4.5.4

The Exception Test

The development is being tested with 1,350 residential units as part of the Green Belt option together with the
HELAA site of 350 residential units based largely on the former Ministry of Defence (MoD) premises, classified
as ‘More Vulnerable’33. The proposed development also includes 20,000m2 of offices which would be classified
as “Less Vulnerable”. The site is currently located within Flood Zone 1 when the impacts of climate change are
considered. It is anticipated that if development within the areas at risk of surface water flooding can be
avoided, the site could be developed to ensure flood risk elsewhere is not exacerbated (particularly from surface
water and groundwater sources) and the site can be developed to ensure safety for the development lifetime
then it would be likely to pass the second part of the Exception Test34.

33
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4.5.5

Flood Risk Management

4.5.5.1

Opportunities for Betterment

The development provides an opportunity to attenuate water from flow paths to reduce flood risk to downstream
receptors (predominantly north of the site). The site is likely to have sufficient space to implement measures that
contribute towards the BCC Local Flood Risk Management Strategy vision of a long-term, sustainable approach
to managing runoff, which can also link in with local policies on flood risk on SuDS, such as those to form the
new Local Plan.
4.5.5.2

Potential Feasibility of Infiltration Measures

A review of the site geology (using the BGS online viewer35) suggests it is underlain by a layer of Beaconsfield
Gravel (superficial deposit, covering most of the site) with a predominantly Lambeth Group Clay bedrock (with
Seaford and Newhaven Chalk Formations underlying the northern extents of the site). The thickness of each
layer is not included within the information. Due to the Clay bedrock, infiltration of rainfall directly to ground is
likely to be difficult to achieve. The JBA groundwater depth mapping indicates infiltration measures would only
be viable where groundwater depth is greater than 5m (see Figure 4.5-7). As infiltration should be the first
method considered for the drainage of the site, a site-specific FRA would be required to demonstrate the
feasibility of infiltration measures.
4.5.5.3

Site-specific Flood Risk Assessment for Lifetime of Development

A site-specific FRA would be required to accompany the planning application for this site because it is greater
than 1ha in size in accordance with NPPF paragraph 163 and is within an ACD in accordance with NPPF
paragraph 163. The review of flood risk has identified several issues that a site-specific FRA would need to
consider in addition to those usually required:

35

•

Fluvial flood risk (including an allowance for climate change) is deemed to be low as the site is within
Flood Zone 1. It greater than 4km from, and approximately 65m higher than, the nearest designated
Main River;

•

Confirmation of the suitability of infiltration of runoff to ground based on an assessment of groundwater
levels and infiltration rate testing;

•

If infiltration is deemed unacceptable, aim to discharge surface runoff (see 4.1.5.3) as high up the
discharge hierarchy as reasonably practicable, whilst restricting the post-development discharge from
the site to Greenfield runoff rates;

•

Groundwater monitoring may be required to ascertain how groundwater varies seasonally; in some
cases, a groundwater modelling study may be necessary to understand groundwater flows and depths
in more detail. Requirements should be confirmed with the LLFA (BCC);

•

Developers to work with the LLFA to agree the design and location of appropriate measures to provide
flood risk betterment. Where possible, SuDS should be used to deliver betterment to downstream
receptors;

•

Avoidance of areas designated as at risk of flooding from surface water and groundwater sources;

•

Demonstrate how safe access and egress could be achieved during a surface water flood event;
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•

The site should be developed in such a manner to encourage zero development, or the lowest
vulnerability class being placed, in an area at risk of flooding (thus following a sequential approach), and
to avoid encroachment into the ACD (as defined in Level 1 SFRA) wherever practicable;

•

If the development does encroach into the ACD, the developer should:

•

o

Liaise with BCC (as LLFA) to confirm surface water modelling and pre-application advice
requirements to ensure it can be demonstrated that the development would be safe for its
lifetime. In the absence of detailed modelling, BCC would look to use national mapping as the
basis for any assessment;

o

Demonstrate that finished floor levels are above the high and medium RoFSW risk peak water
level (including an allowance for climate change and suitable freeboard);

o

Ensure habitable below-ground rooms are not constructed in such areas;

o

Demonstrate that the flow path can be maintained, or modifications to it as a result of the
development will not detrimentally affect third parties; and

If the development is outside the ACD but encroaches into the RoFSW 0.1% (1 in 1000) AEP extents,
consideration of the impact of climate change on surface water flood risk should be undertaken by the
developer to demonstrate the development will be safe over its lifetime.
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4.6

Policy Option 10: Land North of Denham Roundabout

4.6.1

Site Description

Land North of Denham Roundabout allocation site (Policy Option 10) is located between the A40 (Oxford Road)
and Denham Lodge Drive. The NGR for the site is TQ 0434 8602. The site is currently used as the Denham
Giant Car Boot Sale and is approximately 4.6 ha in area. The current proposal is to construct 18,800m 2 of
offices. This site has been assessed in detail as it is subjected to a high risk of groundwater flooding and is at
risk of surface water flooding.
4.6.2

Fluvial Flood Risk

Figure 4.6-1: Policy Option Site 10 Fluvial Flood Risk

The entire site is located within Flood Zone 1. The historic flood map does not identify any fluvial flood events
that have affected this site. The site is located within the River Misbourne hydraulic model domain; outputs from
the 1% (1 in 100) AEP event (including climate change allowances) are indicated below (see Figure 4.6-3).
Table 4.6-1: Policy Option 10 Flood Zone Extents Based on Figure 4.6-1
Flood Zone

Extent (ha)
Coverage (%)
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2

4.6
100

3a

0
0

3b

0
0

Total

0
0

4.6
-
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Figure 4.6-2:Policy Option Site 10 Rivers Misbourne and Colne Modelled 1% (1 in 100) AEP Event Flood Depth

Table 4.6-2: Policy Option 10 Modelled 1% (1 in 100) AEP Event Extents Based on Figure 4.6-2
AEP Event

1% (1 in 100)

Extent (ha)

%

0

0

Figure 4.6-2 and Table 4.6-2 indicate the site is not at risk from the 1% (1 in 100) AEP event.
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Figure 4.6-3: Policy Option Site 10 Fluvial Flooding with Climate Change

Table 4.6-3: Policy Option 10 Modelled 1% (1 in 100) AEP Event Plus Climate Change Extents Based on Figure 4.6-3
Climate Change Uplift (%)

25

Extent (ha)
Coverage (%)

35

0
0

70

0
0

0
0

Figure 4.6-3 and Table 4.6-3 indicate the site is not at risk from the 1% (1 in 100) AEP event when taking
climate change into account.
4.6.2.1

Flood Defence Failure

There are no raised defences near the site and the site is not within an area benefitting from flood defences.
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4.6.3

Risk of Flooding from Other Sources

4.6.3.1

Surface Water Flood Extents

Figure 4.6-4: Policy Option Site 10 Surface Water Flood Risk

The RoFSW 1% (1 in 100) extents indicate a high risk of surface water flooding in the south-eastern corner of
the site, due to a localised topographic depression. A narrow flow path through the middle of the site (flowing
west to east) can also be seen. The flow path is predominantly at low risk of surface water flooding with a small
area of ponding at high risk at the eastern end of the flow path.
Table 4.6-4: Policy Option Site 10 Surface Water Flood Risk Extents Based on Figure 4.6-4
Event (AEP)

Extent (ha)
Coverage (%)

3.33% (1 in 30)

0.2
5

1% (1 in 100)

0.3
7

0.1% (1 in 1000)

0.5
10

Climate change has the potential to increase the risk of surface water flooding to the site. Although it is beyond
the scope of this SFRA to quantify the predicted impact, the risk of flooding to those areas currently assessed
as low surface water flood risk could increase because of climate change and consequently they could become
re-classified as ACD in the future. Such a risk would need to be quantified by the developer to demonstrate that
the site could be developed safely for future users, considering the planning implications of such a result.
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4.6.3.2

Surface Water Flood Depths

Figure 4.6-5: Policy Option Site 10 Surface Water Flood Depth 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event modelled depths indicate that the ponding in the south-eastern corner is
less than 0.6m deep. The smaller area of ponding in the middle of the site is less than 0.3m deep.
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4.6.3.3

Surface Water Flood Velocities

Figure 4.6-6: Policy Option Site 10 Surface Water Flood Velocities 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event modelled velocities indicate that the entirety of the site has velocities
below 1m/s.
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4.6.3.4

Surface Water Flood Hazard

Figure 4.6-7: Policy Option Site 10 Surface Water Flood Hazard

The RoFSW 1% (1 in 100) AEP event flood hazard modelling indicates a predominantly moderate hazard (with
small area of significant hazard) of surface water flooding in the south-eastern corner of the site. The rest of the
site is designated as having low and very low flood hazard.
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4.6.3.5

Groundwater Flood Risk

Figure 4.6-8: Policy Option Site 10 Groundwater Flood Risk

The AStGWF dataset indicates the entirety of the site is at high risk of groundwater flooding (within a 1km grid
square where greater than 75% of the area is susceptible to groundwater flooding). The site is not located within
a groundwater emergence zone.
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Figure 4.6-9: Policy Option Site 10 JBA Groundwater Depth Mapping

Figure 4.6-9 depicts groundwater mapping completed by JBA, indicating the groundwater depths within the site
are predominantly within 0.025m of the existing ground level.
4.6.3.6

Sewers

Figures 23 and 24 of the Level 1 SFRA indicate the site is located entirely within a postcode region where fewer
than two records of internal and fewer than three records of external sewer flooding have been recorded.
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4.6.3.7

Reservoir Failure

Figure 4.6-10: Policy Option Site 10 Reservoir Failure Flood Risk

The site is not at risk of flooding from reservoir failure.
4.6.4

The Exception Test

The level of development which is being tested with 18,800m2 of office space would be classified as ‘Less
Vulnerable’36. The site is located within Flood Zone 1 when the impacts of climate change are considered. It is
anticipated that if development within the areas at risk of surface water flooding could be avoided and the
development designed to mitigate the potential impacts of groundwater emergence without exacerbating flood
risk to the site itself or elsewhere it would be likely to pass the second part of the Exception Test37.

36
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4.6.5

Flood Risk Management

4.6.5.1

Opportunities for Betterment

Although the RoFSW indicates areas of ponding from surface water on the site, there is no major flow path
through the site. Therefore, there is little opportunity for flood risk betterment through the re-development of this
site. The site is likely to have sufficient space to implement measures that contribute towards the BCC Local
Flood Risk Management Strategy vision of a long-term, sustainable approach to managing runoff, which can
also link in with local policies on flood risk on SuDS, such as those to form the new Local Plan.
4.6.5.2

Potential Feasibility of Infiltration Measures

A review of the site geology (using the BGS online viewer 38) suggests it is underlain by a layer of Taplow Gravel
(superficial deposit) and Alluvium (superficial deposit, in the north east corner) with a Lambeth Group Clay
bedrock. The thickness of each layer is not included within the information. Due to the Clay bedrock, infiltration
of rainfall directly to ground is likely to be difficult to achieve. However, due to the groundwater depths modelled
by JBA, it is unlikely that the required 1m freeboard between the base of the infiltration device and the water
table would be achievable. Therefore, infiltration measures are unlikely to be accepted by BCC, as LLFA, for
this site.
4.6.5.3

Site-specific Flood Risk Assessment for Lifetime of Development

A site-specific FRA would be required to accompany the planning application for this site because it is greater
than 1ha in size in accordance with NPPF paragraph 163 and is within an ACD in accordance with NPPF
paragraph 163. The review of flood risk has identified several issues that a site-specific FRA would need to
consider in addition to those usually required:
•

Aim to discharge surface runoff (see Section 4.1.5.3) as high up the discharge hierarchy as reasonably
practicable, whilst restricting the post-development discharge from the site to Greenfield runoff rates;

•

Due to the specified risk of groundwater flooding, the developer should ensure the development is
designed with the recommendations of the “Development Management Advice” (see Appendix B) and
should be able to demonstrate that the development will be safe for the users in its lifetime;

•

Due to the specified risk of groundwater flooding, the developer should demonstrate that the
development will not exacerbate groundwater flood risk to the site or elsewhere;

•

Groundwater monitoring may be required to ascertain how groundwater varies seasonally; in some
cases, a groundwater modelling study may be necessary to understand groundwater flows and depths
in more detail. Requirements should be confirmed with the LLFA (BCC);

•

Demonstrate how safe access and egress could be achieved during a surface water flood event;

•

The site should be developed in such a manner to encourage zero development or the lowest
vulnerability class being placed in an area at risk of flooding (thus following a sequential approach), and
to avoid encroachment into the ACD (as defined in Level 1 SFRA) wherever practicable;

•

If the development does encroach into the ACD, the developer should:
o

38

Liaise with BCC (as LLFA) to confirm surface water modelling and pre-application advice
requirements to ensure it can be demonstrated that the development would be safe for its
lifetime. In the absence of detailed modelling, BCC would look to use national mapping as the
basis for any assessment;

British Geological Survey, online viewer (http://mapapps.bgs.ac.uk/geologyofbritain/home.html). Accessed 12 December 2017
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•

o

Demonstrate that finished floor levels are above the high and medium RoFSW risk peak water
level (including an allowance for climate change and a suitable freeboard);

o

Ensure habitable below-ground rooms are not constructed in such areas;

o

Demonstrate that the flow path can be maintained, or modifications to it as a result of the
development will not detrimentally affect third parties; and

If the development is outside the ACD but encroaches into the RoFSW 0.1% (1 in 1000) AEP extents,
consideration of the impact of climate change on surface water flood risk should be undertaken by the
developer to demonstrate the development will be safe over its lifetime.
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4.7

Policy Option 11: Land North of Iver Heath, South East of Pinewood

4.7.1

Site Description

The Land North of Iver Heath potential allocation site (Policy Option 11) is located at East of Pinewood Studios,
south of the M25 and west of Denham Road. The NGR for the site is TQ 0264 8405. The site currently
comprises farmland and woodland and is approximately 19.4ha. The current proposed development is for mixed
use with 10 residential units, 9,450m 2 of offices and 9,450m2 of light industry. This site has been assessed in
detail as it is predicted to be at risk of surface water and groundwater flooding.
4.7.2

Fluvial Flood Risk

Figure 4.7-1: Policy Option Site 11 Fluvial Flood Risk

The entire site is located within Flood Zone 1. The historic flood map does not identify any fluvial flood events
that have affected this site. The site is not situated within a detailed hydraulic model domain; however, the
nearest Main River is the River Alder Bourne, approximately 1km to the north-east. The site is located at a level
approximately 20m higher than the Main River; however, flooding from the ordinary watercourses within the site
would constitute as fluvial flooding. The ordinary watercourses have not been hydraulically modelled; therefore,
fluvial flood risk is not shown within the published Flood Zones. The fluvial flood risk from the ordinary
watercourses within the site can be determined using RoFSW data in Section 4.7.3.
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Table 4.7-1: Policy Option 11 Flood Zone Extents Based on Figure 4.7-1
Flood Zone

Extent (ha)
Coverage (%)
4.7.2.1

1

2

19.4
100

3a

0
0

3b

0
0

Total

0
0

19.4
-

Flood Defence Failure

There are no raised defences near the site and the site is not within an area benefitting from flood defences.
The ordinary watercourse becomes culverted beneath the M25. Where the ordinary watercourse leaves the site
is at a level which is approximately 9m higher than where the watercourse becomes culverted. The M25 is
approximately 5m lower the minimum site level and would overtop before the site flooded; therefore, it is
unlikely that any backing up of flows due to culvert blockage will affect the site. A developer would need to
further consider the likelihood of blockage to the culvert and the consequent risk of flooding at the site.
4.7.3

Risk of Flooding from Other Sources

4.7.3.1

Surface Water Flood Extents

Figure 4.7-2: Policy Option Site 11 Surface Water Flood Risk

The RoFSW 1% (1 in 100) AEP event extents indicate flow paths with a high risk of flooding from surface water
in the east of the site, following the route of the ordinary watercourses. Upstream the flow paths are
predominantly at low risk of surface water flooding.
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Table 4.7-2: Policy Option Site 11 Surface Water Flood Risk Extents Based on Figure 4.7-2
Event (AEP)

Extent (ha)
Coverage (%)

3.33% (1 in 30)

1% (1 in 100)

0.97
5

1.36
7

0.1% (1 in 1000)

1.94
10

Climate change has the potential to increase the risk of surface water flooding to the site. Although it is beyond
the scope of this SFRA to quantify the predicted impact, the risk of flooding to those areas currently assessed
as low surface water flood risk could increase because of climate change and consequently they could become
re-classified as ACD in the future. Such a risk would need to be quantified by the developer to demonstrate that
the site could be developed safely for future users, considering the planning implications of such a result.
4.7.3.2

Surface Water Flood Depths

Figure 4.7-3: Policy Option Site 11 Surface Water Flood Depth 1% (1 in 100) AEP

The RoFSW predicts peak flood depths greater than 1.2m for the 1% (1 in 100) AEP event at the confluence of
the two ordinary watercourses. Shallower depths (less than 0.25m) are experienced in the western parts of the
site.
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4.7.3.3

Surface Water Flood Water Velocities

Figure 4.7-4: Policy Option Site 11 Surface Water Flood Velocities 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event predicts that velocities across the site are predominantly below 1m/s. The
most significant velocities are localised to the south-eastern parts of the site, on the branches of the
watercourse, with values up to 2m/s.
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4.7.3.4

Surface Water Flood Hazard

Figure 4.7-5: Policy Option Site 11 Surface Water Flood Hazard

The RoFSW 1% (1 in 100) AEP event modelled event indicates significant hazard within the flow paths in the
eastern sections of the site. The north-western parts of the flow paths typically have a low hazard rating.

B127F002-L2-SFRA

86

Strategic Flood Risk Assessment (Level 2)

4.7.3.5

Groundwater Flood Risk

Figure 4.7-6: Policy Option Site 11 Groundwater Flood Risk

The AStGWF dataset indicates the northern section of the site is in an area with low risk of groundwater
flooding (within a 1km grid square where less than 25% of the area is susceptible to groundwater flooding). The
southern section of the site is designated to be at moderate risk of groundwater flooding (within a 1km grid
square where between 50% to 75% of the area is susceptible to groundwater flooding). The site is not located
within a groundwater emergence zone.
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Figure 4.7-7: Policy Option Site 11 JBA Groundwater Depth Mapping

Figure 4.7-7 depicts groundwater mapping completed by JBA, indicating the northern section of the site has
groundwater depths of between 0.5m and 5m. In the southern corner of the site, the groundwater depth is
indicated as being between 0.025m and 0.5m. There is a narrow section of the western section of the site
where groundwater depths are indicated to be greater than 5m beneath existing ground level
4.7.3.6

Sewers

Figures 23 and 24 of the Level 1 SFRA indicate the site is located entirely within a postcode region where three
or four internal, and fewer than three external, records of sewer flooding have been recorded.
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4.7.3.7

Reservoir Failure

Figure 4.7-8: Policy Option Site 11 Reservoir Failure Flood Risk

The site is not at risk of flooding from reservoir failure.
4.7.4

The Exception Test

The level of development which is being tested with 10 residential units, 9,450m 2 of offices and 9,450m2 of light
industry would be classified as ‘More Vulnerable’39 for residential units and ‘Less Vulnerable’ for the remaining
development. The developer would need to demonstrate that the proposed site layout considers the
vulnerability of the different uses to ensure more vulnerable development within lower areas of risk within the
site. The site is currently located within Flood Zone 1 when the impacts of climate change are considered. It is
anticipated that if development within the areas at of surface water flooding from the ordinary watercourses can
be avoided, the site could be developed to ensure flood risk within the site and elsewhere is not exacerbated
(particularly from surface water and groundwater sources) and the site can be developed to ensure safety for
the development lifetime then the development would be likely to pass the second part of the Exception Test.
However, due to the extent of RoFSW within the site and the anticipated size of the development, it is likely that
locating the specified developments within the site but outside of the areas at risk will be difficult to achieve.

39
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4.7.5

Flood Risk Management

4.7.5.1

Opportunities for Betterment

Given the size of the site and lack of downstream receptors there appears to be limited scope for flood risk
betterment through the re-development of this site. The site is likely to have space available to implement
measures that contribute towards the BCC Local Flood Risk Management Strategy vision of a long-term,
sustainable approach to managing runoff, which can also link in with local policies on flood risk on SUDS, such
as those to form the new Local Plan.
4.7.5.2

Potential Feasibility of Infiltration Measures

A review of the site geology (using the BGS online viewer 40) suggests it is underlain by a layer of Gravel (Boyn
Hill Gravel (east) and Black Park Gravel (west) with a London Clay Formation bedrock. The thickness of each
layer is not included within the information. Due to the Clay bedrock, infiltration of rainfall directly to ground is
likely to be difficult to achieve and it is likely that BCC would require the long-term monitoring of groundwater
levels. The JBA groundwater depth mapping indicates infiltration measures would only be viable where
groundwater depth is greater than 5m (see Figure 4.7-7). As infiltration should be the first method considered
for the drainage of the site, a site-specific FRA would be required to demonstrate the feasibility of infiltration
measures.
4.7.5.3

Site-specific Flood Risk Assessment for Lifetime of Development

A site-specific FRA would be required to accompany the planning application for this site because it is greater
than 1ha in size in accordance with NPPF paragraph 163 and is within an ACD in accordance with NPPF
paragraph 163. The site is located within Flood Zone 1 allowing for the impact of climate change however the
review of flood risk has identified several issues that a site-specific FRA would need to consider in addition to
those usually required, including the presence of an Area of Critical Drainage:

40

•

Confirmation of the suitability of infiltration of runoff to ground based on an assessment of groundwater
levels and infiltration rate testing;

•

If infiltration is deemed unacceptable, aim to discharge surface runoff (see Section 4.1.5.3) as high up
the discharge hierarchy as reasonably practicable, whilst restricting the post-development discharge
from the site to Greenfield runoff rates;

•

Avoidance of areas designated at moderate risk of flooding from groundwater sources and areas with
shallow groundwater depths;

•

Consider and mitigate against the impact of potential culvert blockages locally to flood risk;

•

Due to the specified risk of groundwater flooding, the developer should ensure the development is
designed with the recommendations of the “Development Management Advice” (see Appendix B) and
should be able to demonstrate that the development will be safe for the users in its lifetime;

•

Due to the specified risk of groundwater flooding, the developer should demonstrate that the
development will not exacerbate groundwater flood risk to the site or elsewhere;

•

Groundwater monitoring may be required to ascertain how groundwater varies seasonally; in some
cases, a groundwater modelling study may be necessary to understand groundwater flows and depths
in more detail. Requirements should be confirmed with the LLFA (BCC);

•

Demonstrate how safe access and egress could be achieved during a surface water flood event;

British Geological Survey, online viewer (http://mapapps.bgs.ac.uk/geologyofbritain/home.html). Accessed 12 December 2017
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•

The site should be developed in such a manner to encourage zero development or the lowest
vulnerability class being placed in an area at risk of flooding (thus following a sequential approach), and
to avoid encroachment into the ACD (as defined in Level 1 SFRA) wherever practicable;

•

If the development does encroach into the ACD, the developer should:

•

o

Liaise with BCC (as LLFA) to confirm surface water modelling and pre-application advice
requirements to ensure it can be demonstrated that the development would be safe for its
lifetime. In the absence of detailed modelling, BCC would look to use national mapping as the
basis for any assessment;

o

Demonstrate that finished flood levels are above the high and medium RoFSW risk peak water
level (including an allowance for climate change and a suitable freeboard);

o

Ensure habitable below-ground rooms are not constructed in such areas;

o

Demonstrate that the flow path can be maintained, or modifications to it as a result of the
development will not detrimentally affect third parties; and

If the development is outside the ACD but encroaches into the RoFSW 0.1% (1 in 1000) AEP extents,
consideration of the impact of climate change on surface water flood risk should be undertaken by the
developer to demonstrate the development will be safe over its lifetime.
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4.8

Policy Option 12: Area West of Iver Heath

4.8.1

Site Description

The Area West of Iver Heath potential allocation site (Policy Option 12) is located south-east of Pinewood
Studios and is bound by Pinewood Road to the west and the A4007 to the south. The eastern boundary is
shown to follow the edge of existing residential areas accessed via the A412. The NGR for the site is TQ 0215
8324. The site comprises farmland and woodlands with agricultural and residential buildings and is
approximately 31.7ha in area. The current proposal is to build 420 residential units. This site has been assessed
in detail as it is at risk of surface water and groundwater flooding. The indicative site layout plan provided by the
Councils is included in Appendix C.
4.8.2

Fluvial Flood Risk

Figure 4.8-1: Policy Option Site 12 Fluvial Flood Risk

The entire site is located within Flood Zone 1. The historic flood map does not identify any fluvial flood events
that have affected this site. The site is not situated within a detailed hydraulic model domain; however, the
nearest Main River is the River Alder Bourne. The site is approximately 1.5km from the River Alder Bourne and
is located at a level approximately 25m higher than the watercourse; however, flooding from the ordinary
watercourse within the site would constitute as fluvial flooding. The ordinary watercourse has not been
hydraulically modelled; therefore, fluvial flood risk is not shown within the published Flood Zones. The fluvial
flood risk from the ordinary watercourse within the site can be determined using RoFSW data in Section 4.8.3.
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Table 4.8-1: Policy Option 12 Flood Zone Extents Based on Figure 4.8-1
Flood Zone

Extent (ha)
Coverage (%)
4.8.2.1

1

2

31.7
100

3a

0
0

3b

0
0

Total

0
0

31.7
-

Flood Defence Failure

There are no raised defences near the site and the site is not within an area benefitting from flood defences.
4.8.3

Risk of Flooding from Other Sources

4.8.3.1

Surface Water Flood Extents

Figure 4.8-2: Policy Option Site 12 Surface Water Flood Risk

The RoFSW 1% (1 in 100) AEP event extents indicates a large area of ponding at the northernmost boundary of
the site at high risk of surface water flooding. The flow path feeding this area originates from the north. The
model also indicates an area of ponding near to Collects and a flow path originating near Heathlands
(predominantly at low to medium risk of flooding within the site) which leaves the site to the east. An ordinary
watercourse originates immediately east of Collects, within the site, and flows east through the nearby
residential area. The watercourse has no associated risk zone within the site. The nearby roads are typically at
low to medium risk of flooding from surface water. The proposed site layout (see Appendix C) indicates new
residential buildings are to be located in an area subjected to minor ponding at medium risk of surface water
flooding to the west of The Parkway. Development within this area should consider this ponding and the
developer would need to demonstrate the development would be safe for its lifetime. The developer should
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review the site-specific FRA recommendations in Section 4.8.5.3 and development management advice in
Appendix B of this SFRA to assist this demonstration.
Table 4.8-2: Policy Option Site 12 Surface Water Flood Risk Extents Based on Figure 4.8-2
Event (AEP)

Extent (ha)
Coverage (%)

3.33% (1 in 30)

1% (1 in 100)

0.6
2

1.0
3

0.1% (1 in 1000)

1.6
5

Climate change has the potential to increase the risk of surface water flooding to the site. Although it is beyond
the scope of this SFRA to quantify the predicted impact, the risk of flooding to those areas currently assessed
as low surface water flood risk could increase because of climate change and consequently they could become
re-classified as ACD in the future. Such a risk would need to be quantified by the developer to demonstrate that
the site could be developed safely for future users, considering the planning implications of such a result.
4.8.3.2

Surface Water Flood Depths

Figure 4.8-3: Policy Option Site 12 Surface Water Flood Depth 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event modelled predicts peak flood depths up to 1.2m in the northernmost
corner of the site. The remaining areas of ponding and flow paths have shallower depths: predominantly less
than 0.15m, but up to 0.3m at certain locations.
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4.8.3.3

Surface Water Flood Velocities

Figure 4.8-4 : Policy Option Site 12 Surface Water Flood Velocities 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event modelled velocities indicate values less than 0.5m/s across most of the
site. Some flow path velocities located A412 and A4007 may exceed this but remain below 1m/s.
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4.8.3.4

Surface Water Flood Hazard

Figure 4.8-5: Policy Option Site 12 Surface Water Flood Hazard

The RoFSW 1% (1 in 100) AEP event modelled flood hazard indicates a significant hazard in the area of
ponding on the northern boundary. The remainder of the site is designated as having a low flood hazard.
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4.8.3.5

Groundwater Flood Risk

Figure 4.8-6: Policy Option Site 12 Groundwater Flood Risk

The AStGWF indicates most of the site is located within an area at moderate risk of groundwater flooding (within
a 1km grid square where between 50% to 75% of the area is susceptible to groundwater flooding). The
southern extent is located within an area at low risk of groundwater flooding (within a 1km grid square where
between 25% to 50% of the area is susceptible to groundwater flooding). The north-eastern corner of the site is
located at low risk of groundwater flooding (within 1km grid square where less than 25% of the area is
susceptible to groundwater flooding). The entirety of the site is not located within a groundwater emergence
zone. The proposed site layout indicates residential development within areas classified as moderate risk of
groundwater flooding. Development within this area should consider this risk and the developer would need to
demonstrate the development would be safe for its lifetime. The developer should review the site-specific FRA
recommendations in Section 4.8.5.3 and development management advice in Appendix B of this SFRA to assist
this demonstration.
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Figure 4.8-7: Policy Option Site 12 JBA Groundwater Depth Mapping

Figure 4.8-7 depicts groundwater mapping completed by JBA, indicating most of the site has groundwater
depths of between 0.5m and 5m. The south-eastern corner of the site is indicated to have groundwater depths
between 0.025m and 0.5m; some localised areas at the eastern extent are indicated as having even shallower
depths than this. The proposed site layout indicates residential development within an area where the
groundwater depth is less than 0.5m which the developer would need to consider and demonstrate it would be
safe for its lifetime. The developer should review the site-specific FRA recommendations in Section 4.8.5.3 and
development management advice in Appendix B of this SFRA to assist this demonstration.
4.8.3.6

Sewers

Figures 23 and 24 of the Level 1 SFRA indicate the site is located entirely within a postcode region with three or
four records of internal and fewer than three records of external sewer flooding.
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4.8.3.7

Reservoir Failure

Figure 4.8-8: Policy Option Site 12 Reservoir Failure Flood Risk

The site is not at risk of flooding from reservoir failure.
4.8.4

The Exception Test

The level of development which is being tested with 420 residential units would be classified as ‘More
Vulnerable’41. The site is currently located within Flood Zone 1. It is anticipated that if development within the
areas at risk of surface water flooding can be avoided and if the site could be developed safely (predominantly
from surface water and groundwater sources), without exacerbating flood risk elsewhere, then it would be likely
to pass the Exception Test.
4.8.5

Flood Risk Management

4.8.5.1

Opportunities for Betterment

There is opportunity to attenuate surface water flows within the site to reduce flood risk to the properties
immediately east of the site. The site is likely to have sufficient space to implement measures that contribute
towards the BCC Local Flood Risk Management Strategy vision of a long-term, sustainable approach to
managing runoff, which can also link in with local policies on flood risk on SUDS, such as those to form the new
Local Plan.

41
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4.8.5.2

Potential Feasibility of Infiltration Measures

A review of the site geology (using the BGS online viewer 42) suggests it is underlain by a layer of Black Park
Gravel (superficial deposit) with a London Clay Formation bedrock. The thickness of each layer is not included
within the information. Due to the Clay bedrock, infiltration of rainfall directly to ground is likely to be difficult to
achieve. However, due to the groundwater depths modelled by JBA, it is unlikely that the required 1m freeboard
between the base of the infiltration device and the water table would be viable. Therefore, infiltration measures
are unlikely to be accepted by BCC, as LLFA, for this site.
4.8.5.3

Site-specific Flood Risk Assessment for Lifetime of Development

A site-specific FRA would be required to accompany the planning application for this site because it is greater
than 1ha in size in accordance with NPPF paragraph 163 and is within an ACD in accordance with NPPF
paragraph 163. The site is located within Flood Zone 1 (including an allowance for climate change), however
the review of flood risk has identified several issues that a site-specific FRA would need to consider in addition
to those usually required:
•

Aim to discharge surface runoff as high up the discharge hierarchy (see Section 4.1.5.3) as reasonably
practicable, whilst restricting the post-development discharge from the site to Greenfield runoff rates;

•

Confirm level of flood risk attributed to the ordinary watercourse in the north of the site;

•

Developers to work with the LLFA to agree the design and location of appropriate measures to provide
flood risk betterment. Where possible, SuDS should be used to deliver betterment to downstream
receptors;

•

Due to the specified risk of groundwater flooding, the developer should ensure the development is
designed with the recommendations of the “Development Management Advice” (see Appendix B) and
should be able to demonstrate that the development will be safe for the users for its lifetime;

•

Due to the specified risk of groundwater flooding, the developer should demonstrate that the
development will not exacerbate groundwater flood risk to the site or elsewhere;

•

Groundwater monitoring may be required to ascertain how groundwater varies seasonally; in some
cases, a groundwater modelling study may be necessary to understand groundwater flows and depths
in more detail. Requirements should be confirmed with the LLFA (BCC);

•

Demonstrate how safe access and egress could be achieved during a surface water flood event;

•

The site should be developed in such a manner to encourage zero development or the lowest
vulnerability class being placed in an area at risk of flooding (thus following a sequential approach), and
to avoid encroachment into the ACD (as defined in Level 1 SFRA) wherever practicable;

•

If the development does encroach into the ACD, the developer should:
o

Liaise with BCC (as LLFA) to confirm surface water modelling and pre-application advice
requirements to ensure it can be demonstrated that the development would be safe for its
lifetime. In the absence of detailed modelling, BCC would look to use national mapping as the
basis for any assessment;
o

42

Demonstrate that finished floor levels are above the high and medium RoFSW risk peak water
level (including an allowance for climate change and a suitable freeboard);

British Geological Survey, online viewer (http://mapapps.bgs.ac.uk/geologyofbritain/home.html). Accessed 12 December 2017
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•

o

Ensure habitable below-ground rooms are not constructed in such areas;

o

Demonstrate that the flow path can be maintained, or modifications to it as a result of the
development will not detrimentally affect third parties; and

If the development is outside the ACD but encroaches into the RoFSW 0.1% (1 in 1000) AEP extents,
consideration of the impact of climate change on surface water flood risk should be undertaken by the
developer to demonstrate the development will be safe over its lifetime.
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4.9

Policy Option 13: Area North of Iver Station

4.9.1

Site Description

The Area North of Iver Station potential allocation site (Policy Option 13) is bound by Thorney Lane South, the
Grand Union Canal Slough Arm and an existing railway line at Iver station. The NGR for the site is TQ 0358
8012. The site comprises fields and woodland and an industrial area in the north-western corner. The site has
an existing drain through the eastern section, originating from the south and discharging into the canal, north of
the site. The site is approximately 33.9ha in area. The current proposal is for mixed use development including
800 residential units and 30,000m 2 of offices. This site has been assessed in detail as it is predicted to be at risk
of surface water and groundwater flooding.
4.9.2

Fluvial Flood Risk

Figure 4.9-1: Policy Option Site 13 Fluvial Flood Risk

The entire site is located within Flood Zone 1. The historic flood map does not identify any fluvial flood events
that have affected this site. The site is not situated within a detailed hydraulic model domain. The nearest Main
River is the Colne Brook approximately 600m from the site. The site is approximately 6m higher than the
watercourse. Therefore, the site is considered to be at low risk of flooding from fluvial sources (including an
allowance for climate change).
Table 4.9-1: Policy Option 13 Flood Zone Extents Based on Figure 4.9-1
Flood Zone

Extent (ha)
Coverage (%)
B127F002-L2-SFRA

1

2

33.9
100

3a

0
0

3b

0
0

Total

0
0

33.9
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4.9.2.1

Flood Defence Failure

There are no raised defences near the site and the site is not within an area benefitting from flood defences.
The Grand Union Canal is located at a level of approximately 3m below the site, therefore is it unlikely that the
site would be at risk from the canal.
4.9.3

Risk of Flooding from Other Sources

4.9.3.1

Surface Water Flood Extents

Figure 4.9-2: Policy Option Site 13 Surface Water Flood Risk

The RoFSW 1% (1 in 100) AEP event extents indicate several small areas in the site, with low to medium risk of
flooding from surface water, especially at the upstream end of the drain in the southern area of the site near Iver
Station. The mapping predicts a flow path along the railway on the southern boundary of the site with low to
medium risk.
Table 4.9-2: Policy Option Site 13 Surface Water Flood Risk Extents Based on Figure 4.9-2
Event (AEP)

Extent (ha)
Coverage (%)

3.33% (1 in 30)

0.3
1

1% (1 in 100)

0.7
2

0.1% (1 in 1000)

2.4
7

Climate change has the potential to increase the risk of surface water flooding to the site. Although it is beyond
the scope of this SFRA to quantify the predicted impact, the risk of flooding to those areas currently assessed
as low surface water flood risk could increase because of climate change and consequently they could become
B127F002-L2-SFRA
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re-classified as ACD in the future. Such a risk would need to be quantified by the developer to demonstrate that
the site could be developed safely for future users, considering the planning implications of such a result.
4.9.3.2

Surface Water Flood Depths

Figure 4.9-3: Policy Option Site 13 Surface Water Flood Depth 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event indicates that most of the site is subject to flood depths less than 0.30m,
with localised points in the flow path reaching up to 0.60m.
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4.9.3.3

Surface Water Flood Velocities

Figure 4.9-4: Policy Option Site 13 Surface Water Flood Velocities 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event indicates that velocities within the site would be below 0.25m/s.
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4.9.3.4

Surface Water Flood Hazard

Figure 4.9-5 : Policy Option Site 13 Surface Water Flood Hazard

The RoFSW 1% (1 in 100) AEP event modelled flood hazard indicates several very small areas with a moderate
flood hazard within the south of the site. The remainder of the site is designated as having low and very low
flood hazard.
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4.9.3.5

Groundwater Flood Risk

Figure 4.9-6: Policy Option Site 13 Groundwater Flood Risk

The AStGWF indicates the northern part of the site is at low risk of groundwater (within a 1km grid square where
between 25% and 50% of the area is susceptible to groundwater flooding). The southern section is at moderate
risk of groundwater flooding (within a 1km grid square where between 50% and 75% of the area is susceptible
to groundwater flooding). Furthermore, the entire site is located within a groundwater emergence zone.
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Figure 4.9-7: Policy Option Site 13 JBA Groundwater Depth Mapping

Figure 4.9-7 depicts groundwater mapping completed by JBA, indicating much of the site could experience
depths to groundwater of between 0.025m and 0.5m. Small areas in the north-eastern corner of the site are
indicated to have groundwater depths of less than 0.025m.
4.9.3.6

Sewers

Figures 23 and 24 of the Level 1 SFRA indicate the site is located entirely within a postcode region where no
internal and between four and six external records of sewer flooding have been recorded.

B127F002-L2-SFRA

108

Strategic Flood Risk Assessment (Level 2)

4.9.3.7

Reservoir Failure

Figure 4.9-8: Policy Option Site 13 Reservoir Failure Flood Risk

The site is not at risk of flooding from reservoir failure.
4.9.4

The Exception Test

The level of development which is being tested with mixed development of 800 residential units and 30,000m2
would be classified as ‘More Vulnerable’ and ‘Less Vulnerable’ respectively43. The developer would need to
demonstrate that the proposed site layout considers the vulnerability of the different uses to ensure more
vulnerable development within lower areas of risk within the site. The site is currently located within Flood Zone
1 when the impacts of climate change are considered. It is anticipated that if development within the areas at
risk of surface water flooding can be avoided and the site could be developed safely (for both surface water and
groundwater) then it would be likely to pass the Exception Test.
4.9.5

Flood Risk Management

4.9.5.1

Opportunities for Betterment

Although the RoFSW indicates areas of ponding from surface water on the site, there is no major flow path
through the site. Therefore, there is little opportunity for flood risk betterment through the re-development of this
site. The site is likely to have space available to implement measures that contribute towards the BCC Local

43

NPPG Table 2 / Paragraph 066
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Flood Risk Management Strategy vision of a long-term, sustainable approach to managing runoff, which can
also link in with local policies on flood risk on SuDS, such as those to form the new Local Plan.
4.9.5.2

Potential Feasibility of Infiltration Measures

A review of the site geology (using the BGS online viewer 44) suggests it is underlain by a layer of Lynch Hill
Gravel (superficial deposit, beneath most of the site) and Langley Silt (superficial deposit, found near the
northern, eastern and southern boundaries) with a London Clay Formation bedrock. The thickness of each layer
is not included within the information. Due to the Clay bedrock, infiltration of rainfall directly to ground is likely to
be difficult to achieve. However, due to the groundwater depths modelled by JBA, it is unlikely that the required
1m freeboard between the base of the infiltration device and the water table would be viable. Therefore,
infiltration measures are unlikely to be accepted by BCC, as LLFA, for this site.
4.9.5.3

Site-specific Flood Risk Assessment for Lifetime of Development

A site-specific FRA would be required to accompany the planning application for this site because it is greater
than 1ha in size in accordance with NPPF paragraph 163 and is within an ACD in accordance with NPPF
paragraph 163. The review of flood risk has identified several issues that a site-specific FRA would need to
consider in addition to those usually required:

44

•

Aim to discharge surface runoff (see Section 4.1.5.3) as high up the discharge hierarchy as reasonably
practicable, whilst restricting the post-development discharge from the site to Greenfield runoff rates;

•

The developer does not need to consider the impact of fluvial flood risk to the site because it is
approximately 600m from, and 6m higher than the nearest watercourse. Therefore, fluvial flood risk
(including an allowance for climate change) is deemed to be low;

•

Due to the specified risk of groundwater flooding, the developer should ensure the development is
designed with the recommendations of the “Development Management Advice” (see Appendix B) and
should be able to demonstrate that the development will be safe for the users in its lifetime;

•

Due to the specified risk of groundwater flooding, the developer should demonstrate that the
development will not exacerbate groundwater flood risk to the site or elsewhere;

•

Groundwater monitoring may be required to ascertain how groundwater varies seasonally; in some
cases, a groundwater modelling study may be necessary to understand groundwater flows and depths
in more detail. Requirements should be confirmed with the LLFA (BCC);

•

The site should be developed in such a manner to encourage zero development or the lowest
vulnerability class being placed in an area at risk of flooding (thus following a sequential approach), and
to avoid encroachment into the ACD (as defined in Level 1 SFRA) wherever practicable. Given the very
small areas of ACD within the site, it is anticipated that this would be possible; and

•

Demonstrate how safe access and egress could be achieved during a surface water flood event.

British Geological Survey, online viewer (http://mapapps.bgs.ac.uk/geologyofbritain/home.html). Accessed 12 December 2017
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4.10

Policy Option 14: Area to East of Ridgeway Business Park, Iver

4.10.1

Site Description

The Area to East of Ridgeway Business Park allocation site (Policy 14) is in Iver, immediately west of the M25
and north of the Slough Arm of the Grand Union Canal. It is bound by the Ridgeway Trading Estate to the west
and a residential area to the north. The NGR for the site is TQ 0403 8066. The site comprises undeveloped
land, several residential properties and small areas of woodland and is approximately 5.9ha in area. The current
proposal is for mixed use with 50 residential units and 2,400m2 of light industry. This site has been assessed in
detail as it is subjected to a moderate risk of groundwater flooding.
4.10.2

Fluvial Flood Risk

Figure 4.10-1: Policy Option Site 14 Fluvial Flood Risk

The entire site is located within Flood Zone 1. The historic flood map does not identify any fluvial flood events
that have affected this site. The site is located within the River Colne hydraulic model; outputs from the 1% (1 in
100) AEP event (including climate change allowances) are indicated below.
Table 4.10-1: Policy Option 14 Flood Zone Extents Based on Figure 4.10-1
Flood Zone

Extent (ha)
Coverage (%)

B127F002-L2-SFRA

1

2

5.9
100

3a

0
0

3b

0
0

Total

0
0

5.9
-
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Figure 4.10-2: Policy Option Site 14 River Colne Modelled 1% (1 in 100) AEP Flood Depth

Table 4.10-2: Policy Option 14 Modelled 1% (1 in 100) AEP Event Extents Based on Figure 4.10-2
AEP Event

1% (1 in 100)

Extent (ha)

%

0

0

Figure 4.10-2 and Table 4.10-2 indicate the site is not at risk from the 1% (1 in 100) AEP event.
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Figure 4.10-3: Policy Option Site 14 Fluvial Flooding with Climate Change

Table 4.10-3: Policy Option 14 Modelled 1% (1 in 100) AEP Event Plus Climate Change Extents Based on Figure 4.10-3
Climate Change Uplift (%)

25

Extent (ha)
Coverage (%)

35

0
0

70

0
0

0
0

Figure 4.10-3 and Table 4.10-3 indicate the site is not at risk from the 1% (1 in 100) AEP event when taking
climate change into account. The site is approximately 5m higher than the 1% (1 in 100) AEP + 20% climate
change peak water level and is therefore deemed at low risk of fluvial flooding from the River Colne. As the
hydraulic model for the River Colne is based upon a superseded approach to climate change consideration,
only the 20% allowance is available. Therefore, the developer would need to consider the likely impact of the
current climate change allowances (25%, 35% and 70%) and how the site would be affected.
4.10.2.1 Flood Defence Failure
There are no raised defences near the site and the site is not within an area benefitting from flood defences.
The Colne Brook is culverted to the north of the site, beneath the M25 embankment.
An area of Flood Zones 2 and 3 is indicated in the Flood Zone mapping (see Figure 4.10-1); although this area
of flooding is located immediately upstream of the culvert beneath the M25, it is assumed the flooding occurs
due to existing topographic levels adjacent to the channel, rather than the culvert being a hydraulic restriction on
flow. A developer would need to consider the likelihood of blockage to the culvert and the consequent risk of
flooding at the site. Should this culvert become blocked it could potentially lead to flooding of the site. However,
LiDAR suggests the site is at a higher level than the top of the M25 embankment. Therefore, it is likely that flood
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waters resulting from a blocked culvert would overtop the road before the site is flooded. A developer would
need to further consider the likelihood of blockage to the culvert and the consequent risk of flooding at the site.
The Grand Union Canal is located at a level of approximately 3m below the site, therefore is it unlikely that the
site is at risk of flooding from the Grand Union Canal.
4.10.3

Risk of Flooding from Other Sources

4.10.3.1 Surface Water Flood Extents
Figure 4.10-4: Policy Option Site 14 Surface Water Flood Risk

The RoFSW 1% (1 in 100) AEP event extents indicate two areas of localised ponding classified as being at high
risk of surface water flooding, in the middle and southern sections of the site. Further areas of ponding,
classified as being at medium risk of surface water are in the northern and central sections of the site. There is
no suggestion of a surface water flow path within the site boundary.
Table 4.10-4: Policy Option Site 14 Surface Water Flood Risk Extents Based on Figure 4.10-4
Event (AEP)

Extent (ha)
Coverage (%)

3.33% (1 in 30)

0.3
5

1% (1 in 100)

0.5
8

0.1% (1 in 1000)

0.8
13

Climate change has the potential to increase the risk of surface water flooding to the site. Although it is beyond
the scope of this SFRA to quantify the predicted impact, the risk of flooding to those areas currently assessed
as low surface water flood risk could increase because of climate change and consequently they could become
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re-classified as ACD in the future. Such a risk would need to be quantified by the developer to demonstrate that
the site could be developed safely for future users, considering the planning implications of such a result.
4.10.3.2 Surface Water Flood Depths
Figure 4.10-5: Policy Option Site 14 Surface Water Flood Depth 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event predicts flood depths from localised ponding are less than 0.60m, the
shallowest depths (less than 0.30m) are indicated within the northern areas.
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4.10.3.3 Surface Water Flood Velocities
Figure 4.10-6 : Policy Option Site 14 Surface Water Flood Velocities 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP predict that the greatest velocities are found in the northernmost flow path that
leaves the site to the north: up to 2m/s. Velocities within small ponding areas, in the centre and south of the site,
are less than 0.25m/s.
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4.10.3.4 Surface Water Flood Hazard
Figure 4.10-7 : Policy Option Site 14 Surface Water Flood Hazard

The RoFSW 1% (1 in 100) AEP event modelled flood hazard indicates a small area of ponding with a significant
hazard in the south of the site and two areas of ponding with moderate hazard in the middle and south of the
site. The remainder of the areas shown to pond have a low flood hazard.
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4.10.3.5 Groundwater Flood Risk
Figure 4.10-8 : Policy Option Site 14 Groundwater Flood Risk

The AStGWF indicates the western part of the site is within an area at low risk (within a 1km grid square where
between 25% and 50% of the area is susceptible to groundwater flooding). The eastern part of the site is within
an area at moderate risk (within a 1km grid square where between 50% and 75% of the area is susceptible to
groundwater flooding). The entirety of the site is not located within a groundwater emergence zone.
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Figure 4.10-9: Policy Option Site 14 JBA Groundwater Depth Mapping

Figure 4.10-9 depicts groundwater mapping completed by JBA, indicating much of the site as having
groundwater depths of between 0.025m and 0.5m with some localised areas having shallower depths than this.
The northern extent of the site is indicated as having groundwater depths greater than 5m beneath existing
ground level.
4.10.3.6 Sewers
Figures 23 and 24 of the Level 1 SFRA indicate the site is located entirely within a postcode region with no
records of internal flooding but with between four and six records of external sewer flooding.
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4.10.3.7 Reservoir Failure
Figure 4.10-10: Policy Option Site 14 Reservoir Failure Flood Risk

The site is not within an area at risk of flooding from reservoir failure.
4.10.4

The Exception Test

The level of development which is being tested with 50 residential units and 2,400m2 of light industry would be
classified as ‘More Vulnerable’ and ‘Less Vulnerable’ respectively45. The developer would need to demonstrate
that the proposed site layout considers the vulnerability of the different uses to ensure more vulnerable
development within lower areas of risk within the site. The site is located within Flood Zone 1 when the impacts
of climate change are considered. It is anticipated that if development within the areas at risk of surface water
flooding can be avoided and the site could be developed safely (considering surface water and groundwater
sources), without exacerbating flood risk elsewhere, then it would be likely to pass the Exception Test.
4.10.5

Flood Risk Management

4.10.5.1 Opportunities for Betterment
Although the RoFSW indicates areas of ponding from surface water on the site, there is no major flow path
through the site. Therefore, there is little opportunity for flood risk betterment through the re-development of this
site. The site is likely to have space available to implement measures that contribute towards the BCC Local

45
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Flood Risk Management Strategy vision of a long-term, sustainable approach to managing runoff, which can
also link in with local policies on flood risk on SuDS, such as those to form the new Local Plan.
4.10.5.2 Potential Feasibility of Infiltration Measures
A review of the site geology (using the BGS online viewer 46) suggests it is underlain by a layer of Lynch Hill
Gravel (superficial deposit, in the south of the site) and Langley Silt (superficial deposits in the north of the site)
with a London Clay Formation bedrock. The thickness of each layer is not included within the information. Due
to the Clay bedrock, infiltration of rainfall directly to ground is likely to be difficult to achieve. The JBA
groundwater depth mapping indicates infiltration measures would only be viable where groundwater depth is
greater than 5m (see Figure 4.10-9). As infiltration should be the first method considered for the drainage of the
site, a site-specific FRA would be required to demonstrate the feasibility of infiltration measures.
4.10.5.3 Site-specific Flood Risk Assessment for Lifetime of Development
A site-specific FRA would be required to accompany the planning application for this site because it is greater
than 1ha in size in accordance with NPPF paragraph 163. The review of flood risk has identified several issues
that a site-specific FRA would need to consider in addition to those usually required:
•

The developer would need to consider the likely impact of the current climate change allowances (25%,
35% and 70%) on fluvial flood risk and how this is likely to impact the risk of flooding to the site;

•

Confirmation of the suitability of infiltration of runoff to ground based on an assessment of groundwater
levels and infiltration rate testing;

•

If infiltration is deemed unacceptable, aim to discharge surface runoff (see Section 4.1.5.3) as high up
the discharge hierarchy as reasonably practicable, whilst restricting the post-development discharge
from the site to Greenfield runoff rates;

•

Due to the specified risk of groundwater flooding, the developer should ensure the development is
designed with the recommendations of the “Development Management Advice” (see Appendix B) and
should be able to demonstrate that the development will be safe for the users in its lifetime;

•

Due to the specified risk of groundwater flooding, the developer should demonstrate that the
development will not exacerbate groundwater flood risk to the site or elsewhere;

•

Groundwater monitoring may be required to ascertain how groundwater varies seasonally; in some
cases, a groundwater modelling study may be necessary to understand groundwater flows and depths
in more detail. Requirements should be confirmed with the LLFA (BCC);

•

Consider and mitigate against the impact of culvert blockage locally to flood risk; and

•

The site should be developed in such a manner to encourage zero development, or the lowest
vulnerability class being placed, in an area at risk of flooding (thus following a sequential approach), and
to avoid encroachment into the ACD (as defined in Level 1 SFRA) wherever practicable;

•

If the development does encroach into the ACD, the developer should:
o

46

Liaise with BCC (as LLFA) to confirm surface water modelling and pre-application advice
requirements to ensure it can be demonstrated that the development would be safe for its
lifetime. In the absence of detailed modelling, BCC would look to use national mapping as the
basis for any assessment;

British Geological Survey, online viewer (http://mapapps.bgs.ac.uk/geologyofbritain/home.html). Accessed 12 December 2017
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•

o

Demonstrate that finished floor levels are above the high and medium RoFSW risk peak water
level (including an allowance for climate change and a suitable freeboard);

o

Ensure habitable below-ground rooms are not constructed in such areas;

o

Demonstrate that the flow path can be maintained, or modifications to it as a result of the
development will not detrimentally affect third parties; and

If the development is outside the ACD but encroaches into the RoFSW 0.1% (1 in 1000) AEP extents,
consideration of the impact of climate change on surface water flood risk should be undertaken by the
developer to demonstrate the development will be safe over its lifetime.
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4.11
4.11.1

Policy Option 15: Land Adjacent to Taplow Station
Site Description

The Land Adjacent to Taplow Station green belt preferred option (Option 15) is located between Taplow Station
and Taplow Lake. The site is bound by the railway line and the station to the north, Bath Road to the south and
Station Road to the east. The site is approximately 4.1ha. The NGR for the centre of the site is SU 9143 8123.
The existing site comprises garden centre and land used for van sales. The District Councils have provided two
land uses for testing in the Level 2 SFRA - an 82-unit care home47 or 15,000m2 of offices (‘More’ and ‘Less
Vulnerable’ uses respectively). This site has been assessed in detail as it is at risk predominately of fluvial and
groundwater flooding.
4.11.2

Fluvial Flood Risk

Figure 4.11-1 : Policy Option Site 15 Fluvial Flood Risk

Table 4.11-1 : Policy Option 15 Flood Zone Extents Based on Figure 4.11-1
Flood Zone

Extent (ha)
Coverage (%)

1

2

1.6
40

3a

2.5
60

3b

0
0

Total

0
0

4.1
100

The site lies within Flood Zones 1 and 2. There are no Main Rivers in the immediate vicinity of the site. The
closest Main River is the Jubilee River, a tributary of the River Thames, which is approximately 350m west of
47

The application reference 18/00507/FUL for an 82-bed care home has been used as an example for testing. It should not be taken to represent an
agreed land use for the new Local Plan but has been tested in this SFRA so that there is an assessment of an alternative land use for the option.
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the site. The River Thames itself is approximately 850m to the west of the site. Taplow Lake is located
immediately south of the site and is classified as Flood Zone 3b.
The historic flood map does not identify any fluvial flood events extending into the site boundary. The historic
flood map extends to the perimeter of the site and the Bath Road embankment, immediately south of the site.
Bath Road is approximately 0.5m higher than the field to the south which was flooded, although the difference in
level between the two varies, with smaller variation in levels to the western extent of the site. The majority of the
site is at a similar level or slightly below (up to 0.2m) that of the road.
As noted in Section 2.2.2, the Environment Agency Lower Thames hydraulic model in the area of the Jubilee
River is being updated. Therefore, updated modelling data, including the 1% (1 in 100) AEP event, is not yet
available to delineate fluvial flood risk to this site. This SFRA uses the most up to date information available as
at October 2018. This approach has been agreed with the Environment Agency. It is anticipated that by the time
a developer undertakes a site-specific FRA, the published Flood Map would have been updated with the final
Lower Thames modelling data. Refer to Section 2.2.2 for more information about the status of the Lower
Thames modelling at the time of writing.
Figure 4.11-2 : Policy Option Site 15 Fluvial Flooding with Climate Change

Key
Site Boundary
Main River
Non-Main River
Thames - 1% AEP+15%CC
Thames - 1% AEP+25%CC
Thames - 1% AEP+35%CC
Thames - 1% AEP+70%CC

Figure 4.11-2 and Table 4.11-2 indicate the impact of climate change on the 1% (1 in 100) AEP flood extents.
Table 4.11-2 : Policy Option 15 Modelled 1% (1 in 100) AEP Event Plus Climate Change Extents Based on
Climate Change Uplift (%)

Extent (ha)
Coverage (%)

B127F002-L2-SFRA

15

25

0
0

35

0
0

70

0
0

0.6
15

124

Strategic Flood Risk Assessment (Level 2)

4.11.3

Flood Defence Failure

The closest raised flood defences are located along the Jubilee River (approximately 350m to the west of the
site). However, according to the Environment Agency Flood Map for Planning, the site is not located in an area
benefitting from flood defences; therefore, it would not be affected by flood defence failure.
4.11.4

Risk of Flooding from Other Sources

4.11.4.1 Surface Water Flood Extents
Figure 4.11-3 : Policy Option Site 15 Surface Water Flood Risk

The RoFSW 1% (1 in 100) AEP extents indicate no formal flow path within the site; however, there are several
small areas of ponding within the site that are susceptible to surface water flooding. These areas are
predominantly at low risk of surface flooding with a small area of ponding at medium risk in the south east of the
site.
Table 4.11-3 : Policy Option Site 15 Surface Water Flood Risk Extents Based on Figure 4.11-3
Event (AEP)

Extent (ha)
Coverage (%)

3.33% (1 in 30)

0
0

1% (1 in 100)

0.02
0.5

0.1% (1 in 1000)

0.2
5

Climate change has the potential to increase the risk of surface water flooding to the site. Although it is beyond
the scope of this SFRA to quantify the predicted impact. The risk of flooding to those areas currently assessed
as low surface water flood risk could increase because of climate change and consequently they could become
re-classified as ACD in the future. Although the surface water flood risk is contained within small areas of the
B127F002-L2-SFRA
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site, such a risk would need to be quantified by the developer to demonstrate that the site could be developed
safely for future users, considering the planning implications of such a result.
4.11.4.2 Surface Water Flood Depths
Figure 4.11-4 : Policy Option Site 15 Surface Water Flood Depth 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event modelled depths indicate that the ponding in the south-eastern part of the
site is less than 0.3m deep.
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4.11.4.3 Surface Water Flood Velocities
Figure 4.11-5 : Policy Option Site 15 Surface Water Flood Velocities 1% (1 in 100) AEP

The RoFSW 1% (1 in 100) AEP event modelled velocities indicate that the entirety of the site has velocities
below 0.25m/s.
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Figure 4.11-6 : Policy Option Site 15 Surface Water Flood Hazard

The RoFSW 1% (1 in 100) AEP event flood hazard modelling indicates that the site predominantly has very low
flood hazard. The area of ponding in the south-east of the site is designated as having low hazard.
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4.11.4.4 Groundwater Flood Risk
Figure 4.11-7 : Policy Option Site 15 Groundwater Flood Risk

The AStGWF dataset indicates the entirety of the site is at high risk of groundwater flooding (within a 1km grid
square where greater than 75% of the area is susceptible to groundwater flooding). Part of the eastern section
of the site is located within a groundwater emergence zone.
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Figure 4.11-8 : Policy Option Site 15 JBA Groundwater Depth Mapping

Figure 4.11-8 depicts groundwater mapping completed by JBA, indicating that in the eastern area of the site the
groundwater depth is between 0.025 – 0.5m. Groundwater depths in the western part of the site are typically
greater and in the range of 0.5 - 5m.
4.11.4.5 Sewers
Figures 23 and 24 of the Level 1 SFRA indicate the site is located entirely within a postcode region where no
records of internal flooding have been recorded. Three or fewer records of external sewer flooding have been
recorded.
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4.11.4.6 Reservoir Failure
Figure 4.11-9 : Policy Option Site 15 Reservoir Failure Flood Risk

The site is not at risk of flooding from reservoir failure.
4.11.5

The Exception Test

The development which is being tested is for residential (care home) or employment use. The former would be
classified as ‘More Vulnerable’ and the latter as ‘Less Vulnerable’ development48. The site is located within
Flood Zones 1 and 2. Both ‘More’ and ‘Less Vulnerable’ developments are deemed acceptable in Flood Zone 2
and therefore the Exception Test would not have to be applied. Due to the extent of Flood Zone 2 within the
site, a sequential approach should be used to determine the most suitable site layout to place development in
the area of lowest flood risk. The EA would prefer lower vulnerability uses due to the site being located in Flood
Zone 2.
4.11.6

Flood Risk Management

4.11.6.1 Opportunities for Betterment
There are no major flow paths or areas of ponding within the site, therefore there is little opportunity for flood
risk betterment through the re-development of this site. The site is likely to have space available to implement
measures that contribute towards the BCC Local Flood Risk Management Strategy vision of a long-term,
48

NPPG Table 2 / Paragraph 066
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sustainable approach to managing runoff, which can also link in with local policies on flood risk on SuDS, such
as those to form the new Local Plan.
4.11.6.2 Potential Feasibility of Infiltration Measures
A review of the site geology (using the BGS online viewer49) suggests that it is underlain by Taplow Gravel
(superficial deposit in the east of the site) and Alluvium (superficial deposit in the west of the site) with a Chalk
bedrock (Seaford Chalk and Newhaven Chalk Formations). The thickness of each layer is not included within
the information. Due to the Chalk bedrock, infiltration of rainfall directly to ground may be practicable. However,
due to the groundwater depths modelled by JBA, it is unlikely that it would be feasible to provide the required
1m freeboard between the base of the infiltration device and the water table in the eastern sections of the site.
Therefore, infiltration measures are unlikely to be accepted in the site (particularly in the eastern section) by
BCC, as LLFA for this site.
Site investigation works have been undertaken within the site. Findings identified a Clay bedrock (Lambeth
group) and Clay superficial deposits in numerous locations. This presence of Clay is likely to further inhibit the
use of infiltration measures and as such the site may only support bespoke infiltration SuDS.
4.11.6.3 Site-specific Flood Risk Assessment for Lifetime of Development
A site-specific FRA would be required to accompany the planning application for this site because it is greater
than 1ha in size (NPPF paragraph 163) and at high risk of groundwater flooding (NPPF footnote 50). The review
of the flood risk has identified several issues that a site-specific FRA would need to consider in addition to those
usually required:

49
50

•

Aim to discharge surface runoff (see Section 4.1.5.3) as high up the discharge hierarchy50 as reasonably
practicable, whilst restricting the post-development discharge from the site to Greenfield runoff rates;

•

Due to the specified risk of groundwater flooding, the developer should ensure the development is
designed with the recommendations of the “Development Management Advice” (see Appendix B) and
should be able to demonstrate that the development will be safe for the users in its lifetime;

•

Due to the specified risk of groundwater flooding, the developer should demonstrate that the
development will not exacerbate groundwater flood risk to the site or elsewhere;

•

Groundwater monitoring may be required to ascertain how groundwater varies seasonally; in some
cases, a groundwater modelling study may be necessary to understand groundwater flows and depths
in more detail. Requirements should be confirmed with the LLFA (BCC);

•

The site should be developed in such a manner to encourage zero development, or the lowest
vulnerability class being placed, in an area at risk of flooding wherever possible (thus following a
sequential approach). This includes avoiding development within the area shown to pond in the RoFSW
1% (1 in 100) AEP event extent and taking steps to address the groundwater flood risk as set out
above; and

•

It is anticipated that following the update to the published Flood Map for Planning in early 2019, Figure
4.10-1 will become superseded. The developer is expected to seek the latest and best available data to
delineate the fluvial flood risk to the site; confirming with the EA where necessary.

British Geological Survey, online viewer (http://mapapps.bgs.ac.uk/geologyofbritain/home.html). Accessed 12 December 2017
The SuDS Manual, Ciria C753 (2015), page 812
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5. Sustainable Flood Risk Management
This section provides an overview of the CDC and SBDC planning requirements for the consideration of flood
risk and development to ensure that flood risk is managed sustainably.
The risk of flooding can never be fully eliminated, but the probability and consequences of flooding can be
minimised through good management. One of the key aims of the EA National Flood and Coastal Erosion Risk
Management Strategy51 and the BCC LFRMS52 is to improve flood risk management in a sustainable way: flood
risk must be reduced but not in such a way that it compromises the economic, social and environmental
requirements of future generations. One of the defined roles of LLFAs in the Flood & Water Management Act
2010 is for them to aim to contribute towards the achievement of sustainable development. The role of the LLFA
is summarised in the Level 1 SFRA.
The primary purpose of the SFRA is to inform decision-making as part of spatial planning policy and
development management processes, taking due consideration of the scale and nature of flood risk affecting
the two Districts. Responsibility for flood risk management resides with all tiers of government, and indeed
individual landowners and planning developers.

5.1

Site Allocations

This Level 2 SFRA identifies the risk of flooding to the proposed allocation sites across the Districts,
demonstrating the likelihood of the potential allocation sites passing the second part of the Exception Test. A
summary of the site assessments and future requirements is included in Section 4.
The planning process should lead to the avoidance of flood risk by, where possible, steering development
towards the areas of lowest flood risk. The NPPF stipulates the application of a sequential approach to site
allocation, utilising the Sequential Test. A flow diagram demonstrating the application of the Sequential Test for
a local plan site allocation is provided in the NPPG 53.
Development sites should be allocated within areas of lowest flood risk in the first instance – in Flood Zone 1
(which relates to flooding from river and sea); additionally, the NPPG stipulates that other sources of flooding
must also be considered, so ACDs in Flood Zone 1 must be considered. Only if it can be demonstrated that
there are no suitable sites within areas with the lowest risk of flooding (considering all sources of flooding),
should alternative sites (i.e. within areas that may potentially be at greater risk of flooding) be considered, taking
account of the vulnerability of the proposed land use. Tables 2 and 3 in the NPPG stipulate ‘appropriate’ land
uses for each Flood Zone.
Table 3 in the NPPG identifies types of development that should not be permitted in particular Flood Zones via
the application of the Sequential Test. It also identifies types of development which may be allocated in zones of
higher flood risk (from rivers and sea) via the application of the Exception Test.
Paragraph 160 of the NPPF states that “the application of the exception test should be informed by a strategic
or site-specific flood risk assessment, depending on whether it is being applied during plan production or at the
application stage. For the exception test to be passed it should be demonstrated that:
•

the development would provide wider sustainability benefits to the community that outweigh the flood
risk; and

51

EA National Flood and Coastal Erosion Risk Management Strategy, May 2011. Available from:
https://www.gov.uk/government/publications/national-flood-and-coastal-erosion-risk-management-strategy-for-england
52 Local Flood Risk Management Strategy, Buckinghamshire County Council, March 2017
53 Diagram 2 in Flood Risk and Coastal Change NPPG, Paragraph 021
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•

the development will be safe for its lifetime taking account of the vulnerability of its users, without
increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.’

The latter point includes a requirement for account to be taken to the future risk from climate change over the
lifetime of the development.
The NPPG (SFRA guidance, paragraph 012) states that “where a Level 1 Assessment shows that land outside
flood risk areas cannot appropriately accommodate all the necessary development, it may be necessary to
increase the scope of the Assessment to a Level 2 to provide the information necessary for application of the
Exception Test where appropriate”.
RECOMMENDATION: CDC and SBDC to use the findings of this Level 2 SFRA to complete the Sequential
Test, and if necessary, the Exception Test, to allocate sites in the Local Plan (this will be in association with the
Sustainability Appraisal evidence to assess wider community benefit if needed).
RECOMMENDATION: The recommendations provided for each allocation site in this SFRA should be
communicated by CDC and SBDC to the developer for them to incorporate in their design proposals. Ultimately,
developers must demonstrate that the site will be developed safely for the lifetime of the development. The
design must also demonstrate flood risk is not exacerbated elsewhere to pass the Exception Test and be
approved by the planning authority.

5.2

Planning Advice and Windfall Sites

Planning applications can be submitted both for allocation sites and those not formally allocated in the Local
Plan: known as windfall sites. Flood risk at windfall sites may not have been previously considered in detail by
the local planning authority as part of the SFRA process.
The NPPF54 stipulates that a site-specific FRA is required for:
•

All development in Flood Zones 2 and 3;

•

In Flood Zone 1, an assessment should accompany all proposals involving:
o

Sites of 1 hectare or more;

o

Land which has been identified by the Environment Agency as having critical drainage
problems;

o

Land identified in a strategic flood risk assessment as being at increased flood risk in future; or

o

Land that may be subject to other sources of flooding, where its development would introduce a
more vulnerable use.

Section 8.4 of the Level 1 SFRA summarises advice for CDC and SBDC on the requirements for site-specific
FRAs. It is noted that the EA has not notified CDC and SBDC of any areas within Flood Zone 1 with critical
drainage problems at present. However, areas which are likely to be most at risk of flooding from local sources,
and where sustainable drainage solutions should be a priority, have been identified in the Level 1 SFRA and
have been delineated as ACDs. This is different from the CDA terminology used by the EA but nevertheless
effectively means the same thing.
Flooding from local sources also occurs outside the mapped ACDs within Flood Zone 1, but a FRA is not always
required. In this respect, the NPPF requires a FRA for all sites greater than 1ha in area within Zone 1. FRAs for
54 Footnote 50, page 47
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sites in Zone 1 should be proportionate to the level of risk and focus on records of past flooding and sustainable
drainage solutions.
The EA provides detailed Standing Advice, available online 55, to assist with both the development and
evaluation of FRA. This includes information on their scope and which accompanying plans need to be
submitted. In addition to a Flood Risk Standing Advice Tool for Local Planning Authorities, there is advice
specific to the fluvial Flood Zone in which the proposed development lies and the broad size of the development
is provided. For example, there is specific standing advice for proposed developments in fluvial Flood Zone 1,
which are less than 1ha in size. It is also noted that a homeowner’s guide to flood resilience has been published
at http://www.knowyourfloodrisk.co.uk.
For windfall sites, site-specific FRA which may be needed based on the above advice must follow the
Sequential Test, and if required the Exception Test. Paragraph 163 of the NPPF stipulates that “when
determining planning applications, local authorities should ensure flood risk is not increased elsewhere. Where
appropriate, applications should be supported by a site-specific flood-risk assessment. Development should
only be allowed in areas at risk of flooding where, in the light of this assessment (and the sequential and
exception tests, as applicable) it can be demonstrated that:
•

Within the site, the most vulnerable development is in areas of lowest flood risk unless there are
overriding reasons to prefer a different location;

•

The development is appropriately flood resistant and resilient;

•

It incorporates sustainable drainage systems, unless there is clear evidence that this would be
inappropriate;

•

Any residual risk can be safely managed; and

•

safe access and escape routes are included where appropriate, as part of an agree emergency plan.

Paragraph 164 of the NPPF notes the following exceptions to this:
•

‘Application for some minor development and changes of use should not be subject to the sequential or
exception tests but should still meet the requirements for site-specific flood risk assessments set out in
footnote 50’.

The NPPF requirements are supplemented by planning policies in relation to flooding set out in the BCC
LFRMS and in local planning documents produced by CDC and SBDC, including regarding FRAs, sustainable
drainage and flood resilience. Relevant policies are set out in Section 2.3 of the Level 1 SFRA and in Section
1.4 of this SFRA. In its role as a statutory consultee for planning applications, the EA will provide comment on
applications for sites at higher risk of flooding, although their role is set to decrease in future.
A Site-Specific FRA Checklist is provided by the Government as part of the Planning Practice Guidance and
should be used as the starting point for all site-specific FRAs. It is available online at:
http://planningguidance.planningportal.gov.uk/blog/guidance/flood-risk-and-coastalchange/site-specific-floodrisk-assessment-checklist/
It should be noted that since the policies outlined in DCLG Written Statement HCSWS161 on sustainable
drainage systems came into effect on 6 April 2015, the local planning authority is required to consult the
relevant LLFA on the management of surface water in planning applications and satisfy themselves that the

55 www.gov.uk/planning-applications-assessing-flood-risk
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proposed minimum standards of operation are appropriate. This policy applies to all developments of ten homes
or more and to major commercial development.56
Developers should be aware that the EA are continually refining and updating the Flood Zone mapping57. They
should therefore consult with the EA to ensure that the latest extents are used when assessing the risk of
flooding.
RECOMMENDATION: Developers should use the Government FRA checklist as the starting point for any flood
risk assessment to be submitted with their planning application, utilising the information contained within the
Level 1 and this Level 2 SFRA in both their FRA and design proposals; this will provide the evidence required to
enable CDC and SBDC to undertake the Sequential Test if necessary. In this respect, as noted above, CDC
and SBDC should consider a policy in the Local Plan, which would require developers to utilise the checklist
and review the Level 1 and 2 SFRAs as a starting point in relation to flood risk guidance. Equally, planning
officers should use the information contained in the checklist, the NPPG and this SFRA to inform their
evaluation of planning applications and any accompanying FRAs. It should be noted that, in line with the NPPF,
all sources of flooding (including an allowance for climate change) must be considered, including from surface
water and groundwater. When granting planning permission, the use of planning conditions and Section 106
agreements should be considered, where necessary, to prevent any increase in flood risk and to assist in
securing flood risk reduction measures.
The SFRA mapping will be of use in identifying key information for the FRA, including Flood Zones, ACD and
flood management assets, but must be read in conjunction with the SFRA text. The Level 1 SFRA provides
information on flood risk at specific locations and highlights key issues to consider, including the potential
effects of climate change on flood risk and location of flood management infrastructure. This Level 2 SFRA also
provides the extent of Flood Zone 3a as a result of the predicted impact of climate change as required by the
current requirements of EA guidance13.
However, it is important to note that the SFRA provides the most up-to-date information at the time of writing,
but the data could change with time. The SFRA mapping is also taken at a district-wide level and more localised
mapping and flood history information will be needed to determine flood risk at specific sites. The EA, BCC,
CDC and SBDC will be important sources to contact for the latest data.
Compliance with current planning policy in relation to flooding contained in the NPPF and in planning policy
documents produced by CDC and SBDC should be demonstrated by developers in their planning applications
and considered by planning officers in their determination of applications, including regarding FRAs, sustainable
drainage and flood resilience.
Key contacts:

5.3

•

Environment Agency – www.gov.uk/government/organisations/environment-agency;

•

Buckinghamshire County Council – www.buckscc.gov.uk/flooding;

•

Thames Valley Local Resilience Forum – www.thamesvalleylrf.org.uk; and

•

Know Your Flood Risk - http://www.knowyourfloodrisk.co.uk.

Relocation of Unsuitable Existing Development

Paragraph 155 of the NPPF recommends that, where climate change is expected to increase flood risk so that
some existing development may not be sustainable in the long-term, local authorities in their Local Plans should
seek to make development safe for its lifetime without increasing flood risk elsewhere.
56
57

Buckinghamshire County Council Flooding. Available from: https://www.buckscc.gov.uk/services/environment/flooding/
Environment Agency Long Term Flood Risk Map. Available from: https://flood-warning-information.service.gov.uk/long-term-flood-risk/map
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RECOMMENDATION: CDC and SBDC seek to address this NPPF recommendation, which will set out the
requirement for developers to refer to the SFRA, including Level 2, which will give information on climate
change extents to inform regeneration opportunities.

5.4

Safeguarding

Paragraph 157 of the NPPF states: “Local Plans should safeguard land from development that is required, or
likely to be required, for current and future flood management”. CDC and SBDC has already identified open
spaces and green infrastructure via the adopted Core Strategies and Local Plans. The Councils will need to
incorporate open space and GI policies and allocation in its new Local Plan 58. This SFRA identifies those sites
that could potentially provide measures to reduce flood risk beyond those required to mitigate for their
development, to benefit third parties. Such land may take the form of multi-function green infrastructure. CDC
and SBDC should consider the safeguarding of such areas in collaboration with developers. Table 5.4-1
includes those sites where opportunities for betterment have been identified (but not yet safeguarded). For the
sites identified, developers should work with the LLFA to agree the design and location of appropriate
measures.
Table 5.4-1 : Sites with Opportunities for Betterment
Policy
Option

Site

01
05
06
09
10
11
12

Area North East of Chesham (Lye Green Road Area)
Area South of Amersham (Land at Crown Farm/ Whielden Street)
Area South of Little Chalfont (West of Lodge Lane)
Area East of Beaconsfield
Land North of Denham Roundabout
Land North of Iver Heath, South East of Pinewood
Area West of Iver Heath

RECOMMENDATION: In partnership with the EA and BCC, CDC and SBDC should undertake further work to
identify land required for current and future flood management, and, if justified, safeguard it through planning
policy. This can include areas within or adjoining allocated development sites which are particularly suitable for
flood management purposes. The site allocation assessments in this SFRA include information where it is
considered that a site could provide flood risk protection.
Developers of the sites indicated in Table 5.4-1 should consider the potential for these sites to be safeguarded
by CDC and SBDC in their master planning process.

5.5

Areas of Critical Drainage

The NPPF requires a site-specific FRA for all development proposals “in Zone 1 which has been identified by
the Environment Agency as having critical drainage problems or land that may be subject to other sources of
flooding”. The EA has not specified any CDA in the Chiltern or South Bucks Districts. However, areas which are
likely to be most at risk of flooding from local sources have been identified as part of the Level 1 SFRA (Section
3.4). They have been termed ‘Areas of Critical Drainage’ to differentiate them from those areas which could
potentially be notified by the EA. The wording of the NPPF is such that it is not clear that an FRA would be
required in an Area of Critical Drainage because they were not “identified by the Environment Agency”.
Developers will have to demonstrate compliance with the Sequential Test and Exception Test in accordance
with national planning policy.
RECOMMENDATION: While ACDs are identified in the Level 1 SFRA, it is recommended that they are added
to the CDC and SBDC internal GIS systems for the reviewing of constraints when responding to planning
58

Chiltern and South Bucks Local Plan. Available from: http://southbucks.gov.uk/article/7085/Emerging-Chiltern-and-South-Bucks-Local-Plan-20142036
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applications. CDC and SBDC should also advise developers that the BCC flood team offer pre-application
advice alongside SuDS guidance available on their website.

5.6

LLFA Requirements

The BCC LFRMS59 contains information regarding SuDS, which is echoed by current CDC and SBDC policy. In
their role as LLFA, BCC is responsible for managing flooding from local sources. It is important that developers
are made aware of current best practice guidance regarding sustainable drainage solutions to ensure that such
information can be considered in development proposals. Best practice guidance on flood management is also
published by the EA, National Flood Forum and others. In addition, the CDC and SBDC Level 1 SFRA contains
links to key information regarding minimising flood risk in new and existing development.
RECOMMENDATION: The CDC and SBDC website should direct developers to the BCC website, to provide
links of sources of current best practice regarding SuDS and flood management to be utilised by developers. It
could also be utilised by CDC and SBDC officers seeking to evaluate FRAs and development proposals.

5.7

Opportunities to Reduce Flooding

Paragraph 157 of the NPPF recommends that Local Plans should seek to reduce the causes and impacts of
flooding by “using opportunities offered by new development”. The NPPF requires local authorities to work with
other local authorities and providers to assess infrastructure needs in their area, including flood risk (Paragraph
162). Opportunities to reduce flood risk can be informed by the BCC LFRMS (see Section 2.4.4 of the Level 1
SFRA). Additionally, it has been highlighted in the site assessments included in this report where it is
considered that there would be opportunities to mitigate existing flood risk.
Section 106 agreements and Community Infrastructure Levy (CIL) charges provide potential mechanisms for
securing new flood risk reduction infrastructure or contributions towards it. However, account should be taken of
the potential impact of charges on the financial viability of development proposals and developers should be
pro-active and innovative in managing flood risk.
RECOMMENDATION: CDC and SBDC should:

59

•

Work with other authorities and bodies, as appropriate, to identify specific flood risk infrastructure
required within the Districts. The work to date has not identified the need for any flood defences in
association with the sites tested in this Level 2 SFRA. The BCC LFRMS may be used to assist this
process, although more detailed studies are likely to be required;

•

Work with developers (and the LLFA in their strategic role) to identify opportunities for new
developments to mitigate flood risk to the wider community, noting that this may require the
consideration of multiple sites and potential linkages between sites to deliver significant benefits.
Potential betterment opportunities are included in this SFRA;

•

In identifying and allocating potential development sites, and liaising with developers, work with BCC
and the EA to seek reasonable opportunities for flood risk reduction measures as identified in the site
assessments in this SFRA;

•

Consider referring to this Level 2 SFRA in the emerging Local Plan policies, particularly the Councils’
emerging flood risk management policy;

•

Consider a suitable generic policy to be contained within the emerging Local Plan in respect of nonallocated sites where flood risk reduction measures should be sought;

Local Flood Risk Management Strategy, Buckinghamshire County Council, March 2017. Available from:
https://www.buckscc.gov.uk/services/environment/flooding/strategic-flood-management/flood-management-strategy/
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•

Require the District Councils to investigate the potential to use CIL charges (or any subsequent CIL
replacement) as a potential additional tool for securing contributions towards the delivery of flood risk
reduction measures where a need has been identified. If appropriate, include wording to this effect in a
Local Plan policy, supported by evidence and SPD if necessary;

•

Pursue CIL to secure flood risk benefits across the Districts. BCC (as LLFA) can assist the District
Councils in identifying suitable project areas and spending CIL revenues on flood schemes.

This section may also be relevant to any neighbourhood plans proposed in future in the Districts.

5.8

Restriction of Permitted Development Rights

Permitted Development (PD) rights allow for some minor development, such as certain sizes of building
extension, without planning permission. The NPPG (Flood risk guidance, paragraph 047) states that minor
developments, some of which are covered by PD rights such as small extensions, are “unlikely to raise
significant flood risk issues unless they would:
•

Have an adverse effect on a watercourse, floodplain or its flood defences;

•

Impede access to flood defences and management facilities; or

•

Where the cumulative impact of such developments would have a significant effect on local flood
storage capacity or flood flows”.

Minor developments subject to PD rights, such as some extensions or paving over of gardens, therefore can
raise flood risk and increase surface water runoff. Article 4 of the Town and Country Planning General Permitted
Development Order provides a possible vehicle for the removal of PD rights in exceptional circumstances, which
the NPPF (Paragraph 53) notes to be “limited to situations where this is necessary to protect local amenity or
the well-being of the area”. This could include situations where minor permitted development has the potential
to add to localised flood risk as highlighted above, such as from the cumulative impact of extensions or paving
within an area.
If there are areas of the Districts where PD could lead to an increase in flooding an Article 4 Direction could be
explored with the Development Management team. For example, the ACDs may be locations where this could
be considered. There would need to be a strong justification to support this and therefore the implementation of
an Article 4 direction would need to be subject to further detailed investigation.

5.9

SuDS

SuDS is a term used to describe the various approaches that can be used to manage surface water drainage in
a way that mimics the natural environment. The management of rainfall (surface water) is considered an
essential element of reducing future flood risk to both the site and its surroundings. Where possible, SuDS
should be used to deliver betterment to all receptors.
A discharge hierarchy is detailed in the SuDS Manual 60 which should be followed by developers where possible
to ensure surface water is drained from the site in the most sustainable manner possible. In the first instance,
infiltration and other SuDS measures should be incorporated where appropriate. This is particularly important
for sites with shallow depths to groundwater level beneath sites. Innovative SuDS should be encouraged where
possible to negate the need for below ground construction; examples include, blue roofs and rainwater
harvesting systems.

60

SuDS Manual, Ciria C753 (2015), page 812
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CDC and SBDC, BCC and the EA all strongly advocate the use of SuDS. Development within areas of flood risk
and major developments should incorporate SuDS61, unless they can be demonstrated to be inappropriate.
Local planning authorities are required to consult the relevant LLFA (BCC) on these proposals.
A wide variety of SuDS techniques are available, potentially providing both water quality and water quantity
improvement benefits on a site by site basis throughout the Districts. Wherever possible within Brownfield
areas, the developer should seek to reduce the rate of runoff from the site to the equivalent Greenfield runoff
rates (i.e. the rate of runoff generated from the site assuming it were an open grassed area). A minimum
practicable discharge rate is typically considered as being 2 litres per second per hectare (l/s/ha) should
Greenfield rates be calculated as less than this 62. Collectively, the effective application of SuDS as part of all
future development has the potential to reduce the risk of flooding within the Districts. SuDS should be
considered for all sites (Brownfield and Greenfield), in accordance with NPPF paragraph 163, to sustainably
manage flood risk and enhance local biodiversity and amenity across the Districts.
Reducing the rate of discharge from urban sites to Greenfield runoff rates is one of the most effective ways of
reducing and managing flood risk within the Districts. Although any reduction in the amount of water that
originates from any given site is likely to be small, if applied to sites across the Districts in a consistent way, the
cumulative effect could be significant.
There are numerous different ways that SuDS can be incorporated into a development and the most commonly
found components of a SuDS system are described in the following table. The appropriate application of a
SuDS scheme to a specific development is heavily dependent upon the topography and geology of the site.
Table 5.9-1: Summary of Potential SuDS Measures to Reduce Flood Risk
SuDS Measure

Pervious surfaces
Green roofs
Filter drain
Filter strips
Swales
Basins, Ponds and Wetlands
Infiltration Devices
Bioretention areas

Description

Surfaces that allow inflow of rainwater into the underlying construction or
soil.
Vegetated roofs that reduce the volume and rate of runoff and remove
pollution.
Linear drains consisting of trenches filled with a permeable material, often
with a perforated pipe in the base of the trench to assist drainage, to store
and conduct water; they may also permit infiltration.
Vegetated areas of gently sloping ground designed to drain water evenly off
impermeable areas and to filter out silt and other particulates.
Shallow vegetated channels that conduct and retain water and may also
permit infiltration; the vegetation filters particulate matter.
Areas that may be utilised for surface runoff storage.
Sub-surface structures to promote the infiltration of surface water to ground.
They can be trenches, basins or soakaways.
Vegetated areas designed to collect and treat water before discharge via a
piped system or infiltration to the ground.

It should be noted that SuDS can have other benefits, depending upon the system installed, in addition to
helping to minimise flood risk; these include helping to improve water quality by reducing pollutants, helping to
recharge groundwater supplies, reducing the demand for potable water, improving wildlife habitats and helping
to provide green corridors and improving local amenity. The cumulative benefits of numerous SuDS measures
over several sites in the Districts could therefore be significant.

61
62

National Planning Policy Framework (updated July 2018), paras. 163 and 165
SuDS Manual Ciria C753 (2015), Page 45
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Table 5.9-2: Summary of Benefits of SuDS Measures
SuDS Technique
Most
Beneficial

Least
Beneficial

Living roofs
Basins and ponds
- Constructed wetlands
- Balancing ponds
- Detention basins
- Retention ponds
Filter strips and swales
Infiltration devices
- soakaways
- infiltration trenches and
basins
Permeable surfaces and
filter drains
- gravelled areas
- solid paving blocks
- porous paving
Tanked systems
- over-sized pipes/tanks
- storms cells

Flood
Reduction

Water Quality
Improvement

Landscape &
Wildlife Benefit

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

There are numerous sources of best practice advice regarding flood resilience and flood resistance measures,
including SuDS. Examples are the EA standing advice for development of FRA 63 and the Know Your Flood
Risk64 guide to flood resilience. These should be consulted in the production of all FRAs.

5.10

General Recommendations – Minimising Flood Risk and Impacts

When evaluating the flood risk of an existing or proposed development it is important to consider issues of flood
resilience and flood resistance – minimising the probability of flooding, minimising impacts if the site does flood,
and allowing a quick recovery after flooding. Such measures should also be included in the development of
design proposals in planning applications, as relevant to the likely level of flood risk at a site. As noted above,
the NPPF paragraph 163 requires that planning applications demonstrate that the ‘development is appropriately
flood resilient and resistant’, that ‘any residual risk can be safely managed’ and ‘it incorporates sustainable
drainage systems, unless there is clear evidence that this would be inappropriate’. Potential considerations
include:
•

A change in land use to reduce the vulnerability of the proposed development;

•

Sequential Approach to site layout; placing uses with greater vulnerability to flooding in higher areas
within the site to limit the risk or extent of flood damage;

•

Minimising / reducing impermeable surfaces (building footprints and areas of hardstanding);

•

Raising internal floor levels above the predicted design flood level to reduce the probability of the
property flooding, considering any increase in flood level likely in future as a result of climate change;

63

Environment Agency Flood Risk Assessment: Standing Advice. Available from: https://www.gov.uk/guidance/flood-risk-assessment-standingadvice
64 Environment Agency Know Your Flood Risk. Available online: http://www.knowyourfloodrisk.co.uk/
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•

Arranging buildings and solid structures on site to prevent obstructions to overland flow paths of flood
water;

•

Identifying potential sources of pollution in the event of flood and seeking to contain them;

•

Ensuring there is a safe means of access and escape in the event of a flood;

•

Developing a flood evacuation plan in the event of the threat of flood; and

Subject to matters relating to Building Control, raising electrical wiring and sockets to avoid damage to electrical
systems in the event of flood, use of tiled or stone flooring etc.
5.10.1

Building and Development Design

The EA flood risk standing advice of finished floor levels (FFLs) includes recommendations for floor levels for
new development; ground floor levels should be a minimum of whichever is higher of:
•

300mm above the general ground level of the site; or

•

600mm above the estimated river or sea flood level.

Raising site levels should be avoided if possible; alternative measures such as flood resistance or resilience
measures should be considered instead. Where existing development will be below adjacent new raised
development appropriate measures (cut off drains or similar) will be required to prevent run off flooding to
existing properties.
5.10.2

Basements

The EA provides standing advice on FRAs65, which states that, an emergency “escape plan needs to be
included for any part of a building that is below the estimated flood level”. The FRA will need to demonstrate
that clear internal access to an upper level is available. This is of particular importance in Chiltern and South
Bucks Districts where the Chalk geology does elevate the risk of groundwater flooding; see Section 4.3.4 of the
Level 1 SFRA. SBDC has published a suite of guidance notes including basement developments 66.
RECOMMENDATION: Habitable rooms in basement developments should not be permitted within Flood Zones
2 or 3, ACDs or areas identified as at risk of groundwater flooding without further analysis by the developer,
demonstrating that the development would be safe for future users for its lifetime. CDC and SBDC should
discourage the conversion of existing properties to include a habitable room in such locations. Where this
approach conflicts with permitted development, CDC and SBDC should take the opportunity where possible to
explain the potential dangers of developing a habitable room in such locations.
RECOMMENDATION: CDC and SBDC should encourage developers to consider flood resilience in their
developments to permit a quick recovery post-flooding. CDC and SBDC should continue to mandate the use of
SuDS in developments where practicable, as indicated in the BCC FRMS and by the EA.

65
66

https://www.gov.uk/guidance/flood-risk-assessment-standing-advice
South Bucks District Council Guidance Notes. Available from: http://www.southbucks.gov.uk/article/7384/Guidance-Notes-and-Other-KeyConsiderations
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6.

Recommendations

6.1

Hydraulic Modelling

The EA provided hydraulic models of the River Misbourne, Colne Brook and the River Thames (Lower) to assist
in the assessment of flood risk and the predicted impact of climate change to fluvial flood risk to the allocation
sites for the SFRA. Climate change hydraulic modelling has only been completed for the River Misbourne and
the Lower Thames. The individual site assessments indicate where it is considered this could have an impact
upon the prediction of flood risk and the developer is urged to consult with the EA at the outset of the design
process to confirm the Flood Zones to be considered and the need for detailed hydraulic modelling beyond that
included in this SFRA.
The SFRA does not provide any modelling in relation to the potential impacts of High Speed 2, the 3rd Runway
at Heathrow or other major infrastructure projects in the area which are separate from the Local Plan.

6.2

Potential Allocation Site Summary

All allocation sites (included in the Green Belt Preferred Options (October 2016) except the site at Hazlemere)
have been assessed for all sources of flood risk. A summary of the risk to each site and their potential to deliver
flood risk benefits is included in Appendix A. Table 6.2-1 provides a summary of the key flood risks and whether
the higher risk allocation sites are likely to pass the second part of the Exception Test.
Table 6.2-1: Higher Risk Site Summary
Site

Report
Section

Detailed
Hydraulic
Model?

Policy Option 01:
Area North East of
Chesham (Lye
Green Road Area)
Policy Option 04:
Area South of
Amersham
(Between the A413
and A355)

4.1

No

4.2

Yes

Policy Option 05:
Area South of
Amersham (Land at
Crown Farm/
Whielden Street)
Policy Option 06:
Area South of Little
Chalfont (West of
Lodge Lane)
Policy Option 09:
Area East of
Beaconsfield

4.3

Yes

4.4

No

4.5

No

Policy Option 10:
Land North of

4.6

Yes
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Key Flood Risk Issues

Second Part of
Exception Test?

• Surface water flow paths/ponding
within site
• Access and egress during a surface
water event
• Access and egress during a surface
water event
• Flood risk due to culvert blockage
• Fluvial flooding
• Surface water flow paths/ponding
within site
• Groundwater
• Reservoir failure flood risk
• Groundwater

Pass subject to site
layout and design of
development

• Access and egress during a surface
water event
• Surface water flow paths/ponding
within site
• Access and egress during a surface
water event
• Surface water flow paths/ponding
within site
• Groundwater
• Access and egress during a surface

Pass subject to site
layout and design of
development

Pass subject to site
layout and design of
development

Pass subject to
design of
development

Pass subject to site
layout and design of
development
Pass subject to site
layout and design of
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Site

Report
Section

Detailed
Hydraulic
Model?

Denham
Roundabout
Policy Option 11:
Land North of Iver
Heath, South East
of Pinewood

4.7

No

Policy Option 12:
Area West of Iver
Heath
Policy Option 13:
Area North of Iver
Station

4.8

No

4.9

No

Policy Option 14:
Area to East of
Ridgeway Business
Park, Iver
Policy Option 15:
Taplow Station

4.10

Yes

4.11

Yes

Key Flood Risk Issues

water event
• Surface water flow paths/ponding
within site
• Groundwater
• Access and egress during a surface
water event
• Surface water flow paths/ponding
within site
• Groundwater
• Groundwater
• Access and egress during a surface
water event
• Surface water flow paths/ponding
within site
• Groundwater

• Groundwater
• Surface water ponding within site

Second Part of
Exception Test?

development

Pass subject to site
layout and design of
development

Pass subject to
design of
development
Pass subject to site
layout and design of
development

Pass subject to
design of
development
Pass subject to
design of
development

Notes:
Site layout and design: These sites could pass the second part of the Exception Test providing the development
proposals avoid encroachment into Flood Zone 3 (including an allowance for climate change), dependent upon
the development vulnerability classification. The design of the development would also need to demonstrate
flood risk from all sources would be mitigated and not exacerbated elsewhere. Further details are provided in
the site-specific section of this SFRA; and
Sites not currently within a detailed hydraulic model domain: The assessment of fluvial flood risk at these sites is
based upon published flood extents and not detailed hydraulic modelling. Consequently, there is a risk that the
predicted extent of fluvial Flood Zones could change as a result of detailed hydraulic modelling, potentially
changing the assessment. The lack of detailed modelling also means it has not been possible to assess in detail
the predicted impact of climate change on all fluvial flood extents for this SFRA. Please see site-specific
assessments in Section 4 for recommendations regarding detailed hydraulic modelling.
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Appendix A. Potential Allocation Site Schedule
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Appendix B. Development Management Advice
This Appendix has been reproduced from the Level 1 SFRA and is considered to offer relevant advice in terms
of Flood Zones and development management.
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Appendix C. Proposed Site Layouts
The proposed layouts within this appendix were taken from the Green Belt Preferred Options document
(October 2016) and provided by CDC and SBDC.
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