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1.0 Introduction
1.1

Wycombe District Council is producing a Local Plan which, alongside the adopted
Delivery and Site Allocations Plan, will provide the framework for how the District’s
development needs will be met to 2033. Alongside polices which guide
development proposals, the plan will allocate sites for a range of use including
housing and employment land.

1.2

The Housing and Economic Development Needs Assessment (HEDNA) has
identified an Objectively Assessed Need for 13200 homes to be delivered across
the plan period (2013 to 2033).

1.3

The Plan seeks to deliver 10925 homes, with the unmet need to be accommodated
by Aylesbury Vale in their District Local Plan.

1.4

The Wycombe District Local Plan (WDLP) seeks to allocate 58 new sites, of which
46 are located solely within fluvial Flood risk zone 1, and 12 sites are partly within
fluvial Flood zone 2 and fluvial Flood zones 3a and 3b. 38 sites are also partly in
Wycombe Critical Drainage Areas (medium and/or high surface water flood risk
areas).

1.5

This report sets out the Flood Risk Sequential Test relating to proposed site
allocations as included in the Wycombe District Local Plan (WDLP) (September
2017) Publication document. The WDLP is a development plan document for the
whole of the District and as such this assessment focuses on the whole District. It
also sets out the Exception Test where appropriate.

1.6

The sequential testing of sites requires that sites area considered using a Strategic
Flood Risk Assessment (SFRA) level 1 first, and then if required to undertake a
level 2 SFRA for sites in higher risk areas. The level 1 update for Wycombe District
was undertaken in November 2014, and informed the emerging HELAA and broad
suitability of sites.

1.7

However, due to changes to national guidance on assessing climate change
allowances in relation to fluvial flood risk in February 2016, and in dialogue with the
Environment Agency and Buckinghamshire County Council, the Council has, prior
to completing the Sequential Test, undertaken a SFRA level 2 for all the sites it
proposed to allocate to ensure:
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•

An updated understanding of the risks to sites in relation to the extent
of the future flood zone 3a including climate change allowances (see
sections 4 and 5)

•

An updated understanding of other sources of flood risk (including
groundwater mapping)

•

The provision of recommendations for future site specific flood risk
assessments

•
1.8

Updates to the level 1 in relation to flood risk management and SuDS.

Having completed the Level 2, this report sets out the Council’s view on the
Sequential Test and Exception Test taking account of climate change.

4

Flood Risk Sequential Test Report – September 2017

2.0 National Planning Policy Context
2.1

The National Planning Policy Framework (NPPF) sets out the national policy in
relation to development and flood risk. In producing development plans
consideration needs to be given to the present and future levels of flood risk. A risk
based approach to allocating land is required whereby the aim is to identify land for
development that is in the lowest possible flood risk zone.

2.2

The NPPF requires that when allocating land for development the Sequential Test
should be applied to demonstrate that there are no reasonably available sites with a
lower probability of flooding for the type of development or land use proposed within
the local planning authority boundary.

2.3

In applying the Sequential Test preference should be given to land that is located in
flood zone 1. Only when there are not sufficient reasonably available sites for the
type of development proposed in flood zone 1, then should consideration be given
to locating development within flood zone 21. If all development required cannot be
accommodated in flood zone 1 and 2 only then can sites in flood zone 3 be
considered. If following the application of the Sequential Test it is not possible to
allocate land for development on areas with a lower probability of flooding, subject
to the application of the Exception Test where required, sites can be allocated in
areas of higher flood risk dependent upon the vulnerability of use proposed as
defined by the NPPG.

1

PPG Paragraph: 019 Reference ID: 7-019-20140306
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Flood risk management in plan making (NPPG flowchart)
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2.4

Further detail on how to apply the national policy is also contained in the National
Planning Practice Guidance2 which sets out more detail on the Sequential Test,
Exceptions Test, flood zones and vulnerability of different land uses.

2.5

The NPPF advises that “Local Plans should take account of climate change over
the longer term, including factors such as flood risk, coastal change, water supply
and changes to biodiversity and landscape”. How this has been done (within the
framework of current guidance and the limitations of available data) is set out further
below in this report.

2

http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/
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3.0 Wycombe Development Plans
3.1

In 2008 Wycombe District Council adopted the Core Strategy, which set housing
targets for the District, but did not make any allocations for development. In 2013,
WDC adopted the Delivery and Site Allocations for Town Centres and Managing
Development, which only allocated sites in High Wycombe, Marlow and Princes
Risborough town centres. The Council is now reviewing the District’s objectively
assessed housing and economic development needs to produce a new Local Plan
which will replace the 2004 Local Plan and 2008 Core Strategy, for the period 2013
– 2033. It comes in advance of the preparation of a Local Plan for the remainder of
Wycombe District so as to plan positively and proactively for the future of the town
in the context of major speculative applications in the area.

3.2

The draft Wycombe District Local Plan proposes the following:
•

It allocates new land for housing across the main settlements of High
Wycombe, Marlow, Princes Risborough, Bourne End and Wooburn.

•

It allocates some development at Stokenchurch and Lane End

•

It protects land for economic development , carrying forward existing
allocations for employment land

•

It provides new employment sites in High Wycombe, Princes Risborough and
Stokenchurch

•
3.3

It contains a series of policies for development management purposes.

This Sequential Test assessment does not include existing employment sites as
these are not new proposed allocations and are currently in use, there are no new
proposals in the plan for additional development in or adjacent to any of these sites.
Any future proposals for their redevelopment will need to meet the requirements of
development plan policies, including the Sequential Test where appropriate (for
example if the vulnerability of uses change).

8
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4.0 Flood Risk overview
Fluvial Flood Risk
4.1

A number of watercourses flow through Wycombe District. The principal
watercourses include the River Thames, which runs along the District’s entire
southern boundary and the River Wye, which bisects the town of High Wycombe.
Other, smaller, watercourses are the Hamble Brook, which flows into the Thames,
the Hughenden Stream, which is a tributary of the Wye, and the Lyde, Bonny & Elm
Brooks, which flow north off the Chiltern Hills into the Vale of Aylesbury.

Main Rivers
4.2

The district-wide SFRA Level 1 has identified the probability of fluvial flood risk from
main rivers across the district as well as mapping other sources of flooding. The
flood zones in the SFRA Level 1 are based on the most recent flood zone Map
produced by the Environment Agency.

4.3

The SFRA level 2 further modelled the impacts of climate change on flood zone 3
(also referred to as the 1% or 1 in 100 AEP3 event) where modelling was available
to identify if the area at risk from flooding from a 1 in 100 AEP event would increase
as a result of climate change4.

4.4

In terms of fluvial flooding from main rivers, the analysis of the data in the SFRA
level 1 and level 2 has identified that a relatively small part of the Wycombe District
area is at risk of flooding (see Figure 1 of the SFRA 2014 level 1 update).

3
4

Annual Exceedence Probability
Further details on the modelling can be found in the SFRA level 2 , Jacobs, September 2017
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Map 1 Wycombe District Local Plan proposed allocations and Areas of Fluvial Flood Risk
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4.5

Table 1 sets out the coverage of flood risk zones in the Wycombe District area, and
shows that the overwhelming majority of the plan area is at low risk of fluvial
flooding, with less than 3% in flood zones 2 or 3 and as such only a small area is
subject to a high risk of flooding.

Table 1 – Areas subject to fluvial flood risk in Wycombe District 5
Wycombe District

1 260 ha

100%

Flood zone 1 - low probability of river flooding

1,229

97.5

flooding

4

0.3

Flood zone 3a - high probability of river flooding

19

1.5

Flood zone 3b - the functional floodplain

8

0.7

Flood zone 2 - low to medium probability of river

Ordinary watercourses
4.6

There are many ordinary watercourses across the District. There is no fluvial flood
risk modelling for these watercourses produced by the Environment Agency; any
development of a site that includes an ordinary watercourse will need to provide
detailed hydraulic modelling, including an assessment of climate change.

Culvert blockages
4.7

Indication is given in the SFRA level 2 and in this report of the likelihood of culvert
blockages which could result in flooding of a site or adjacent area.

Other sources of flooding
4.8

The SFRA Level 1 update and level 2 also identify other sources of flooding; these
include surface water, groundwater and ordinary watercourses (those not included
in the Environment Agency’s fluvial flood risk mapping).

5
Using the published flood maps from the EA for flood zones 1, 2 and 3a, and the SFRA level 1 update for
flood zone 3b.
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Surface Water
4.9

Table 2 below sets out the coverage of areas at risk of surface water flooding in the
Wycombe District Local Plan area, and shows that the overwhelming majority of the
plan area is at low risk of surface water flood risk, with less than 3% in Medium and
High Risk of Surface Water Flooding and as such only a small area is subject to a
high risk of flooding.

Table 2 – Areas subject to surface water flooding Wycombe District

4.10

Wycombe District

1 260 ha

100%

Very low risk

1 137 ha

90

Low Risk of Surface Water Flooding

91 ha

7

Medium Risk of Surface Water Flooding

19 ha

2

High Risk of Surface Water Flooding

13 ha

1

Surface Water Flooding has been identified as a specific potential issue within the
District. The Wycombe District Local Plan proposed allocations are shown in figure
2; this also shows the extent of the areas at risk of surface water flooding as
identified in the SFRA Level 1 update (2014).
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Map 2. Wycombe District Local Plan allocations and Areas of Surface Water Flood Risk
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Groundwater
4.11

Some areas covered by the Wycombe District Local Plan are identified in level 1
update as being at risk of groundwater flooding; previously, it had not been possible
to assess the exact level of risk presented by groundwater due to the coarse / high
level of information available from the Environment Agency.

4.12

Groundwater emergence and therefore groundwater flood risk can often be best
assessed using the surface water flooding map. However it is important to note that
groundwater flooding behaves differently from surface water flooding, lasting
potentially for days or even weeks.

4.13

Due to the complexity of groundwater events in terms of duration and extent of
event, more detailed assessment of risk and necessary mitigation measures will be
required as part of any site specific flood risk assessments at the planning
application stage.

4.14

Recent data from Buckinghamshire County Council6 has been used in the SFRA
level 2 in addition to the information in the Level 1 as this data provides a relatively
fine grain indication of the level of risk; this has fed into this Sequential Test report.

Critical Drainage Areas
4.15

Although not identified by the Environment agency, Critical Drainage Areas have
been identified by Wycombe District Council in the SFRA level 1 update. Para 3.4 of
the SFRA level 1 update recommends that the outline of the Medium Risk of
Flooding from Surface Water is used as a basis to define Wycombe Critical
Drainage Areas (WCDA) in Wycombe District.

4.16

The SFRA Level 1 update identifies that the Environment Agency’s “Risk of
Flooding from Surface Water” data best represents those areas which are
susceptible to local flooding, specifically areas where flooding from surface water,
groundwater and ordinary watercourses is likely to be most severe.

6

Add ref to BCC report
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Reservoir Failure
4.17

There are some reservoirs across the District, often historic lakes. The SFRA level 2
has assessed the impact of any breach, however the risk is deemed unlikely and
therefore low overall.

Flood Defence Failure
4.18

Liaison with the EA and BCC has not identified any raised formal or informal flood
defence that protect the proposed allocation sites. The residual risk of failure is
considered to be very low.

Sewer Flooding
4.19

Sewer flooding may be a risk across the District due to the existing network’s
conditions. The SFRA level 2 provides information on historic records of internal
and external incidents linked to sewer flooding in an area (at postcode level).

Impacts of Climate Change
4.20

The Council needs to take into account the potential impacts of climate change
within the District when allocating sites for development in the Local Plan.

4.21

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. 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
District) carefully mitigates against the potential impact that climate change may
have upon the risk of flooding.

4.22

For this reason, all floor levels, access routes, drainage systems and flood
mitigation measures need to be designed with an allowance for climate change
within Zones 3b, 3a and 2, as well as within WCDA in Zone 17. This provides a

7
SFRA level 1 (Jacobs November 2014) –guidance can also be found in the national Flood Risk Standing
Advice (DEFRA and EA) and by contacting the Environment Agency or the Lead Local Flood Authority
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robust and sustainable approach to the potential impacts that climate change may
have upon the District over the next 100 years, ensuring that future development is
considered in light of the possible increases in flood risk over time.

SFRA level 1 guidance
4.23

The SFRA 2014 level 1 update recommended that, in the absence of further
detailed flood modelling to define the impact of climate change on fluvial flood
zones in the area, the following interpretation of mapping should be made:
•

the anticipated extent of Zone 3b (functional floodplain) at the end of this century
may be approximated by the current zone 3a (the 1% Annual Exceeded
Probability (AEP) flood);

•

the anticipated extent of zone 3a (the 1% AEP flood) at the end of this century
may be approximated by the current Zone 2 (the 0.1% AEP flood); and the
anticipated extent of zone 2 (1% - 0.1% AEP flood) at the end of the century
should be determined by analysing local ground levels to establish which areas
currently in Zone 1 would be re-classified as Zone 2. The EA has advised that,
in relation to areas of the District away from the River Thames and the River
Wye where there is no detailed modelling, as a conservative estimate flood zone
2 should be used as an indication of the extent of flood zone 3 in 100 years’
time.

Current guidance
4.24

Since the publication of the level 1, the EA has produced further guidance on how to
assess climate change in relation to pluvial and fluvial risk. The climate change
allowances for peak river flow have been used in the SFRA level 2 where hydraulic
models were available to determine the level of risk to the 1 in 100 AEP event (flood
zone 3) associated with the following scenario:
•

1 in 100 AEP + 10%

•

1 in 100 AEP + 15%

•

1 in 100 AEP + 25%

•

1 in 100 AEP + 35%

•

1 in 100 AEP + 70%
16
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4.25

Further information on how this has been applied in relation to the Sequential and
Exception Test can be found at section 5 of this report.
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5.0 Sequential Test and Exception Test
methodology
5.1

The methodology is based upon the guidance and requirements set out in the
National Planning Policy Framework, the National Planning Practice Guidance on
Flood Risk and Coastal Change as well as discussions with the Environment
Agency and the Lead Local Flood Authority.

5.2

The Sequential Test is a decision-making tool designed to ensure that areas at little
or no risk of flooding are developed, in preference to areas at higher risk.

5.3

The NPPF advises that “the aim of the sequential test is to steer new developments
to areas with the lowest probability of flooding. Development should not be allocated
or permitted if there are reasonable available sites appropriate for the proposed
development in areas with a lower probability of flooding” (para 101).

5.4

The NPPG sets out how the Sequential Test should be applied to allocating land in
a Local Plan. This is set out in the flow chart below.

18
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5.5

The NPPG advises that the flood zones as refined in the Strategic Flood Risk
Assessment for the area provide the basis for applying the Sequential Test8.

5.6

The NPPG also states that “Within each flood zone, surface water and other
sources of flooding also need to be taken into account in applying the sequential
approach to the location of development”9 .

5.7

The NPPG allows the application of the Exception Test by the LPA where following
the application of the Sequential Test, it is not possible for development to be
located in areas with the lowest risk of flooding. The Exception Test provides a
method for managing flood risk while still allowing development to occur. The point
at which the Exception Test is applied varies depending on the level flood risk and
the vulnerability of the use being considered.

8
9

NPPG section 5 Paragraph: 019 Reference ID: 7-019-20140306
NPPG section 5 Paragraph: 019 Reference ID: 7-019-20140306
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5.8

There are two elements of the Exception Test both of which need to be passed:
a) It must be demonstrated that the development provides wider sustainability
benefits to the community that outweigh flood risk, informed by an SFRA where
one has been prepared
b) A site specific flood risk assessment (FRA) 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 reducing
flood risk overall. Both parts of the Test need to be passed for the development
to be allocated or permitted.

Flood risk vulnerability and flood zone ‘compatibility’ (NPPG “table 3”)

20
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Notes10:
•

This table does not show the application of the Sequential Test which should be
applied first to guide development to Flood zone 1, then Zone 2, and then Zone 3;
nor does it reflect the need to avoid flood risk from sources other than rivers and the
sea;

•

The Sequential and Exception Tests do not need to be applied to minor
developments and changes of use, except for a change of use to a caravan,
camping or chalet site, or to a mobile home or park home site;

•

Some developments may contain different elements of vulnerability and the highest
vulnerability category should be used, unless the development is considered in its
component parts.

† In Flood zone 3a essential infrastructure should be designed and constructed to remain
operational and safe in times of flood.
” * “ In Flood zone 3b (functional floodplain) essential infrastructure that has to be there
and has passed the Exception Test, and water-compatible uses, should be designed and
constructed to:

5.9

•

remain operational and safe for users in times of flood;

•

result in no net loss of floodplain storage;

•

not impede water flows and not increase flood risk elsewhere.

In order to identify levels of flood risk and compare different sites the flood risk data
contained within the SFRA level 1 and SFRA level 2 has been used:
•

Flood zone 3b is determined by the SFRA level 1

•

The SFRA level 2 shows the Flood zone 3a as published by the EA as
well as an updated modelling of the 1 in 100 AEP event. The more up
to date modelling of the 1 in 10 AEP is used for the purpose of
determining if sites are currently in Flood zone 3a in this assessment.
It forms the basis of the climate change allowances modelling.

•

For the extent of flood zone 2, the EA published zones have been
used.

10

Paragraph: 067 Reference ID: 7-067-20140306
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5.10

It is important to note that fluvial flood risk zones are not mutually exclusive as they
overlap. Any land that is in zone 3b is also zone 3a and zone 2, any land in zone 3a
is also zone 2 .Therefore in calculating the percentage of a site within any given
flood risk zone this needs to be considered e.g. a site that is 5% in zone 3b, 15% in
zone 3a and 5% in zone 2 would be 20% zone 3a and 25% zone 2. The highest risk
area is however used for the purposes of this Sequential Test and to determine
whether a site needs to satisfy the Exception Test.

5.11

The proposed site allocations in the WDLP have been identified using the emerging
Housing and Economic Land Availability Assessment which assessed the suitability
and availability of sites. This assessment included whether sites were located within
the EA’s published flood zones 2 or 3, whether they were in Wycombe Critical
Drainage Areas, alongside other key constraints including current policy
designations, heritage designations and environmental constraints.

5.12

This Sequential Test is based firstly upon the Strategic Flood Risk Assessment
Update (2014) undertaken for the Council by Jacobs which has been agreed by the
Environment Agency and contains information on the following:
• Fluvial Flood Risk
• Historical River Flooding
• Winter 2013/2014 flooding locations
• Incidents of sewer flooding
• Risk of flooding from surface water
• Groundwater emergence areas
• Locations of vulnerable uses and vulnerable people
• Flood risk management strategy action plan areas
• Critical drainage areas
• Potential Impacts of Climate Change upon flood risk
• Residual risk of flooding

5.13

This Sequential Test report is also informed by the Strategic Flood Risk
Assessment Level 2 undertaken for the proposed site allocations to understand – as
22
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far as modelling was available – the impact of climate change allowances on the
risk from Main Rivers (Wye and Thames) across the District in relation to the 1 in
100 AEP event (flood zone 3).

5.14

The SFRA level 2 overall gives information for each site on:
• Fluvial Flood Risk, including consideration of climate change allowances
• Risk of flooding from other sources
o

Surface Water

o

Groundwater

o

Sewers

o

Reservoir Failure

• The Exception Test
• Flood Risk Management

5.15

o

Opportunities for betterment

o

Potential Feasibility of Infiltration measures

o

Site-specific Flood risk assessment requirements

The SFRA level 2 also provides guidance on

•

•

Site allocations

•

Planning advice and windfall sites

•

Relocation of unsuitable existing development

•

Safeguarding

•

Wycombe Critical Drainage Areas

•

LLFA requirements

•

Opportunities to reduce flooding

•

Restrictions of Permitted Development Rights

•

Princes Risborough Drainage Strategy

•

General recommendations – minimising flood risk and impacts
Recommendations on
o

Hydraulic modelling

o

Allocation site summary
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5.16

In terms of sequentially testing sites for allocation, the Council is considering the
risk of a site being in flood zone 3 with climate change allowances scenario applied
depending of the vulnerability of proposed use. For example for a site in flood zone
3a where residential development is proposed, the Council has considered a range
between 1 in 100 AEP + 35% CC scenario and the 1 in 100 AEP + 70% CC
scenario, following national guidance.

5.17

If a site is currently not in flood zone 3 according to the published EA flood map, but
is in the 1 in 100 AEP event mapping as produced in the SFRA level 2, or would be
in the future 1 in 100 AEP event when taking account climate change allowances, it
is considered that the site would be in flood zone 3 over the lifetime of development
– we take the view that the Exception Test therefore needs to be satisfied
(depending on the vulnerability of users), whilst it wouldn’t have been required if we
only considered the current EA published flood zone.

5.18

Where no hydraulic modelling exists (e.g. around Princes Risborough) assumptions
in relation to climate change impacts on published flood zone 3a have been made
looking at flow paths in the updated Flood Map for Surface Water (uFMfSW). Where
flow paths for the 1 in 1000 AEP surface water event coincided with flood zone 3, a
reasonable assumption was made that an increase in fluvial extent due to climate
change could follow the topography evinced by the surface water flow paths: an
increase in flow could affect such an area.

5.19

Sites that have been assessed in this report in relation to the Sequential Test and
(where applicable) the Exception Test may still require a site specific Flood Risk
Assessment to accompany the Planning Application in accordance with the draft
Wycombe District Local Plan policy on Flood Risk and SuDS. This site specific-FRA
will need to show that the development can be safe for its lifetime considering
climate change in relation to all sources of flooding. Developers will need to adopt a
sequential approach within the site to ensure that any development taking place
was directed to the parts of the site with a lower level of flood risk from all sources,
and mitigate any risk. The level of complexity of the document will be tailored to the
risk associated with each site.
24
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5.20

All the sites are summarised at Appendix 1 of this report.
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6.0 Sequential and Exception Testing of sites
6.1

This section of the report considers the sequential and exception testing of sites in
the context of the preparation of the local plan, for the purpose of allocating sites. It
is informed by the SFRA level 2.

Can development be allocated in flood zone 1?
6.2

The sites at Table 4 are located wholly within fluvial flood zone 1.

6.3

It should be noted that many of the sites proposed partly fall within Wycombe
Critical Drainage Areas identified in the SFRA Level 111, which are likely to be most
at risk of flooding from local sources (medium and high risk of surface water,
groundwater and ordinary watercourses) and where sustainable drainage solutions
should be a priority. These areas have been termed “Wycombe Critical Drainage
Areas” to differentiate them from Critical Drainage Areas that can be designated by
the Environment Agency. The EA has not designated any Critical Drainage Areas in
Wycombe District. The Wycombe Critical Drainage Areas are found mostly in the
urban areas of the district, which are also often the most sustainable locations for
development due to the presence of services, facilities and transport modes.

6.4

Appendix 1 of this report summarises key points in relation to risk management of
non-fluvial (main rivers) sources of flooding for these sites. However further detailed
information and mapping is available in the SFRA level 2.

6.5

All of the sites in table 4 pass the Sequential Test and are suitable for allocation in
the plan. These sites deliver approximately 3002 new homes. This does not meet
the Full Objectively Assessed Need for housing of 13,200 homes.

11

SFRA level 1 (2014) – figures 18 to 21
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Table 1 – Sites in fluvial flood zone 1

Site

Town

Use

Dwellings

34 Dashwood Avenue

High Wycombe

Residential (5)

5

Abbey Barn North *

High Wycombe

Residential

100

Abbey Barn South and

High Wycombe

Residential-led mixed

505

Wycombe Summit

use

Dashwood Avenue*

High Wycombe

Residential

70

Foxes Piece

Marlow

Residential

10

Residential

11

Frank Hudson Furniture Factory, High Wycombe
Rosebery Avenue
Garages at Havenfield Road

High Wycombe

Residential

5

Garages at Tyzack Road

High Wycombe

Residential

6

Garages between Chiltern

High Wycombe

Residential

10

High Wycombe

Residential

50

High Wycombe

Residential-led mixed

530

Avenue and Rutland Avenue
Part of Greens Farm,
Glynswood, Green Hill
Gomm Valley and Ashwells

use
Land adjoining High Heavens

High Wycombe

Industrial

n/a

Land at Seymour Court Road

Marlow

Residential

9

Land off Clappins Lane

Naphill

Residential

64

Horns Lane, Booker, High

High Wycombe

Residential

64

Land south of Mill Road

Stokenchurch

Residential

100

Terriers Farm and Terriers

High Wycombe

Residential

500

Lane End

Residential

27

Hazlemere

Residential

350

Lane End

Residential

19

Household Recycling Centre, off
Clay Lane

Wycombe

House
Land between Chalky Field and
Marlow Road
Land off Amersham Road
including Tralee Farm
Land south of Finings Road
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Land to the rear of Quebec

High Wycombe

Residential

5

High Wycombe

Residential

32

High Wycombe

Residential

40

Netley Works, 89 Queens Road

High Wycombe

Residential

11

Notcutts Garden Centre, Clay

High Wycombe

Residential

15

Ogilvie Road,

High Wycombe

Residential

9

Land at Queensway, Hazlemere

Hazlemere

Cemetery

n/a

Leigh Street *, Desborough

High Wycombe

Residential-led mixed

275

Road
Delafield Heights North
(Longland way / Pettifer Way)
Delafield Heights South
(Longland way / Pettifer Way)

Lan

use ()

area
Land to the rear of

Stokenchurch

Employment

n/a

Cryers Hill

Residential

59

Windrush House

Bourne End

Residential

8

Airpark 1 – intensification sites

High Wycombe

Employment

n/a

Airpark 2 – Southern expansion

High Wycombe

Employment

n/a

Town Centre site: Land fronting

Princes

Mixed use (offices

n/a

New Road (Back Lane)

Risborough

and retail)

Town Centre site: Land south of

Princes

Mixed use (offices

Horns Lane

Risborough

and retail)

Princes Estate expansion *

Princes

Employment

n/a

Outdoor Recreation

n/a

High Wycombe

Residential

11

Clay Lane, Booker

High Wycombe

Residential

30

Land at Wood Farm

Stokenchurch

Residential

28

Stokenchurch Business Park,
Mill Lane
Uplands Conference Centre,
Four Ashes

area

n/a

Risborough
Molins Sports Ground

Princes
Risborough

Westside Fruit/ The Apple
Orchard, Clay Lane
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Highbury Works / Coach Works,

Hazlemere

Chestnut Lane
Land at Heavens Above, 16

Residential-led mixed

14

use
Marlow Bottom

Residential

20

Land at Sidney House

Lane End

Residential

n/a

Office Outlet site, Queen

High Wycombe

Mixed-use

n/a

High Heavens Wood

Alexandra Road

(employment and
retail)

Sunnyside and St. John’s House High Wycombe

Residential

5

Eddie Pusey House, 9A

Residential

5

High Wycombe

Amersham Road

* Sites in bold in Table 4 have been assessed in the SFRA level 2 in terms of fluvial flood
risk (in relation to the 1 in 100 AEP event) to understand if the risk to the site (the extent of
flood zone 3a) would increase as a result of modelling climate change allowances. The
sites were selected as they were within 50 m of current flood zone 2. The assessment
shows that these sites will remain in flood zone 1 for the lifetime of the development (for
residential considered as 100 years’ time) even with climate change allowances (up to the
70% extent scenario) applied to the 1 in 100 AEP event.
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Can development be located in flood zone 2 – Medium
Probability of flood risk – lowest risk sites first?
6.6

As not all development necessary to be allocated to meet the District’s
objectively assessed need has been identified in flood zone 1 sites need to be
considered that are readily available and in flood zone 2.

6.7

There is only one site, Former Bassetsbury Allotments and this has capacity
for approximately 30 homes.

6.8

This site is suitable for allocation as it is not required to pass the exception’s
test due the vulnerability of the use being acceptable in Flood zone 2 and the
assessment of fluvial flood zone classification with climate change does not
increase the flood risk on the site.

6.9

Further detailed information on this site is available in the SFRA level 2.

Table 2 –Former Bassetsbury Allotments, Bassetsbury Lane
Site detail

Former Bassetsbury Allotments, Bassetsbury Lane,
High Wycombe

Allocation

Residential (30 dwellings)

Highest Vulnerability

More vulnerable

of proposed use
Flood zone and other

Fluvial flood risk:

sources of flooding

-Current flood zones: Mostly in flood zone 1, with a small
area in flood zone 212
-With climate change allowance: No encroachment of
flood zone 3 is predicted.
Other risks:
Surface water flood risk areas (1 in 10, 1 in 100, 1 in
1000); the risk could increase with climate change

12

This is based on the SFRA level 2 findings which show that the site is in flood zone 3 according to
the published EA flood map but according to the modelled 1 in 100 event from Jacobs, is in fact not in
flood zone 3. This discrepancy is explored in further details in the SFRA level 2. This sequential test
relies on the most recently modelled 1 in 100 AEP extent (flood zone 3) from Jacobs.
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Groundwater emergence (different levels of risk across
the site)
Historic records of sewer flooding in the area
Potential culvert blockage to the north of the site on river
Wye and Back Stream
Reasonably available

None - Wycombe District Council is a very constrained

sites in same or

area due to the Green Belt and the AONB. The first part

lower flood zone

of the Sequential Test above show that there are not
enough sites in flood zone 1 to meet the Objectively
Assessed Need.

Exception Test

Not required considering the vulnerability of users and
fluvial flood zone classification with climate change.

Risk Management
The risk to the site can be managed by developing it in such a way that areas of
fluvial flood risk are avoided for the location of housing. To minimise the risk of
surface and groundwater flooding, the site should be developed in such a manner
as to avoid encroachment into the WCDA wherever practicable; If the development
does encroach into the WCDA finished floor levels should be above the High and
Medium uFMfSW13 risk peak water level (plus an allowance for climate change);
applicants will need to demonstrate that the flow path can be maintained, or
modifications to it as a result of the development will not detrimentally affect third
parties No habitable below-ground rooms should be constructed due to the
groundwater flood risk. Source control SuDS and drainage improvements can be
implemented.
Summary
Subject to site layout, appropriate finished floor levels and SuDS implementation,
the site can be developed safely for the proposed use.
The site passes the Sequential Test.
Planning recommendation
Allocate for development in the WDLP.

13

Updated Flood Map for Surface Water
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Can development be allocated within the lowest risk
sites available in Flood zone 3a - High Probability of
Flood Risk?
6.10

As not all development necessary to be allocated to meet the District’s
objectively assessed need has been identified in Flood zones 1 and 2 sites
need to be considered that are readily available and are partly located in
Flood zone 3a, or would be at risk of being located in 3a taking into account
climate change.

6.11

It is important to note that only a small or very small area within each site is
located in flood zone 3a (or would be with climate change) and that it is
considered that the development proposed for these sites can be located
outside of these areas. However for the purpose of this report these sites are
examined here considering the highest fluvial flood zone overall.

6.12

Table 3 sets out which site allocations are partly located in fluvial flood zone
3a or would be as a result of climate change. This more detailed assessment
enables the Council to determine whether the sites are appropriate for
development, and whether they need to satisfy the Exception Test. If the
Exception Test is required each site is assessed to see if the development
provides wider sustainability benefits and if it can be made safe for its lifetime
by mitigation measures, thus whether it passes the Exception Test for
allocation purposes.

6.13

Further detailed information on these sites is available in the SFRA level 2.
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Table 3 –1-9 Shaftesbury Street
Site detail

1-9 Shaftesbury Street, High Wycombe

Allocation

Residential (9 dwellings)

Highest
Vulnerability of

More vulnerable

proposed use
Flood zone and

Fluvial Flood Risk:

other sources of

-

Current flood zone: Wholly in flood zone 1

flooding

-

With climate change allowance: 1% in future flood zone 3
when considering 1 in 100 event +70% climate change
allowance

Other risks:
-

Potential culvert blockage: although it is not thought that it
would restrict flow.

-

Surface water flooding : 1 in 1000 event, but risk could
increase with climate change

-

Groundwater: high risk of groundwater emergence

-

Low risk of flooding from reservoir failure: from the lake at
West Wycombe Park Estate.

-

Historic records of sewer flooding in the area

Reasonably

None - Wycombe District Council is a very constrained area

available sites in

due to the Green Belt and the AONB. The first parts of the

same or lower

Sequential Test above show that there are not enough sites

flood zone

in flood zone 1 or 2 to meet the Objectively Assessed Need.

Exception Test

Required considering the vulnerability of users and fluvial
flood zone classification with climate change.

It must be

This site is a brownfield site. The proposed allocation of this

demonstrated that

site for redevelopment makes effective use of land as set out

the development

in the NPPF. It provides an opportunity to create local

provides wider

housing near facilities and transport networks in the most

sustainability
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benefits to the

sustainable settlement across the District. The site represents

community that

a regeneration opportunity in Desborough area.

outweigh flood
risk, informed by a
Strategic Flood
Risk assessment
where one has
been prepared
A site-specific

The site is currently in flood zone 1 and the modelled extent

flood risk

of the 1 in 100 in the SFRA level 2 remains the same as the

assessment must

published EA flood zone 3. The proposed development of

demonstrate that

residential properties would be classified as ‘More

the development

Vulnerable’14 It is only when modelling the upper end of the

will be safe for its

climate change allowance for residential development (the

lifetime taking

range being between 35% and +70%), that the north-eastern

account of the

corner of the site is shown to be affected by the 1% (1 in

vulnerability of its

100) +70% climate change AEP event. It is possible to

uses, without

develop the site without encroaching that very small area.

increasing flood

Therefore the site can be developed safely.

risk elsewhere,
and, where
possible, will
reduce flood risk
overall.
Risk Management
The risk to the site can be managed by developing it in such a way that areas of
fluvial flood risk are avoided for the location of housing. To minimise the risk of
surface and groundwater flooding, the site should be developed in such a manner as
to avoid encroachment into the WCDA wherever practicable; If the development
does encroach into the WCDA finished floor levels should be above the High and
Medium uFMfSW risk peak water level (plus an allowance for climate change);

14

NPPG Table 2 / Paragraph 066
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applicants will need to demonstrate that the flow path can be maintained, or
modifications to it as a result of the development will not detrimentally affect third
parties. No habitable below-ground rooms should be constructed due to the
groundwater flood risk. Source control SuDS and drainage improvements can be
implemented.
Summary
Subject to site layout, appropriate finished floor levels and SuDS implementation the
site can be developed safely for the proposed use.
The site passes the Sequential Test and Exception Test.
Planning recommendation
Allocate for development in the Wycombe District Local Plan.
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Table 4 – Hollands Farm
Site detail

Hollands Farm (north) Bourne End

Allocation

Residential-led mixed use (residential (467 dwellings),
education)

Highest

More vulnerable

Vulnerability of
proposed use
Flood zone and

Fluvial Flood Risk

other sources of

-Current flood zone(s): Majority of the site in flood zone 1, a

flooding

small area in zone 2 and a very small area zone 3a.
-With climate change allowance: the extent of flood zone 3a
remains very small in the 70%+CC scenario

Other risks:
-Surface water flood risk (1 in 10, 1 in 100, 1 in 1000); risk
could increase with climate change.
-Groundwater emergence: the site is partly at risk of
groundwater flooding; the level of risk differs across the site.
-Historic records of sewer flooding in the area
Reasonably

None - Wycombe District Council is a very constrained area

available sites in

due to the Green Belt and the AONB. The first parts of the

same or lower

Sequential Test above show that there are not enough sites

flood zone

in flood zone 1 or 2 to meet the Objectively Assessed Need.

Exception Test

Required considering the vulnerability of users and fluvial
flood zone classification with climate change.

It must be

The site will make a significant contribution to the Council’s

demonstrated that

housing land supply across the plan period. The site will also

the development

provide a new primary school for the local area, and may be

provides wider

also accommodating a new GP surgery. The site will provide

sustainability

a substantial amount of open space on site and will also

benefits to the

contribute to improvements of access to the Little Marlow
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community that

Lakes Country Park. A new link road will run through the

outweigh flood

site, which will make the development more permeable and

risk, informed by a

provide some relief to the local road network (although it is

Strategic Flood

not meant to be strategic in nature)

Risk assessment
where one has
been prepared
A site-specific

The site is currently mostly located within Flood zone 1 and

flood risk

2, with 0.1% at the most southern end in the 1 in 100 AEP

assessment must

event. The proposed development of 467 residential

demonstrate that

properties and a school would be classified as ‘More

the development

Vulnerable’15 and can be located within flood zones 1 and 2

will be safe for its

and would therefore be acceptable and would not need to

lifetime taking

pass the Exception Test16. The area within the south-

account of the

western corner of the site is designated as Flood zone 3 and

vulnerability of its

therefore the applicant should seek to not develop this area

uses, without

as sufficient space is available elsewhere within the site for

increasing flood

the proposed residential development. The level of risk is

risk elsewhere,

not predicted to change when the impact of climate change

and, where

is considered and therefore the site could be developed

possible, will

safely.

reduce flood risk

The proposed access from the south-west of the site from

overall.

Hedsor Road does cross flood zone 3 and as such the
development would have to pass the Exception Test. The
final alignment of the proposed access would affect the
planning requirements to be met[1]. If the highway is
developed within Flood zone 3a, the development as a
whole should be designed and constructed to remain
operational and safe in times of flood in order to pass the
Exception Test. In this case the development would include

15

NPPG Table 2 / Paragraph 066
NPPG Table 3 / Paragraph 067
[1]
NPPG Table 3 / Paragraph 067
16
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multiple access points, including in flood zone 1,
consequently this particular access could be closed during a
flood event. If located within flood zone 3b, additional
regulations must be followed to pass the Exception Test: the
road should be designed and constructed to:
•

Remain operational and safe for users in times of
flood;

•

Result in no net loss of floodplain storage; and

•

Not impede water flows and not increase flood risk
elsewhere.

To meet these requirements the access would not change
existing ground levels and the development would include
facilities to close this access route during a flood event. The
site would remain operational and safe and the access
would not change existing flood risk.
Therefore the site can pass the second part of the Exception
Test.
Risk Management
The risk to the site can be managed by developing it in such a way that areas of
fluvial flood risk are avoided for the location of housing or the school. To minimise
the risk of surface and groundwater flooding, the site should be developed in such
a manner as to avoid encroachment into the WCDA wherever practicable; If the
development does encroach into the WCDA finished floor levels should be above
the High and Medium uFMfSW risk peak water level (plus an allowance for climate
change); applicants will need to demonstrate that the flow path can be maintained,
or modifications to it as a result of the development will not detrimentally affect third
parties No habitable below-ground rooms should be constructed due to the
groundwater flood risk. Source control SuDS and drainage improvements can be
implemented.
If a 1 in 100 AEP flood event occurs, the southern access from Hedsor Road can
be closed and alternative access and egress be provided at two other locations to
the north of the site.
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Summary
Subject to site layout, appropriate finished floor levels, SuDS implementation, and
closure of the southern access in an extreme event, the site can be developed
safely for the proposed use.
The site passes the Sequential Test and Exception Test.
Planning recommendation
Allocate for development in the WDLP
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Table 5 –Kingsmead Depot, London Road, High Wycombe
Site detail

Kingsmead Depot, London Road, High Wycombe

Allocation

Residential (50 dwellings)

Highest

More vulnerable

Vulnerability of
proposed use
Flood zone and

Fluvial Flood Risk:

other sources of

-Current flood zone: The site mostly falls between flood zone

flooding

1 and 2. There is also small area of flood zone 3a.
-With climate change allowance: 40% of the site is at risk of
being re-classed as zone 3 when considering the 70%
allowance scenario.

Other risks:
-Surface water flood risk (1 in 10, 1 in 100, 1 in 1000). The
extent of the higher risk areas could increase as a result of
climate change.
-Groundwater emergence: the site is at medium to high risk
of groundwater flooding
- Low risk from reservoir failure from the lake at West
Wycombe Park
- Historic records of sewer flooding in the area
Reasonably

None - Wycombe District Council is a very constrained area

available sites in

due to the Green Belt and the AONB. The first parts of the

same or lower

Sequential Test above show that there are not enough sites

flood zone

in flood zone 1 or 2 to meet the Objectively Assessed Need.

Exception Test

Required considering the vulnerability of users and fluvial
flood zone classification with climate change.

It must be

This site is a brownfield site to the east of High Wycombe. It

demonstrated that

represents a sustainable location for development.

the development

The proposed allocation of this site for redevelopment

provides wider

makes effective use of land as set out in the NPPF. It
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sustainability

provides an opportunity to create local housing near facilities

benefits to the

and transport networks.

community that
outweigh flood
risk, informed by a
Strategic Flood
Risk assessment
where one has
been prepared
A site-specific

The SFRA level 2 shows that the site will be at high risk of

flood risk

fluvial flooding when considering the lifetime of

assessment must

development. Most of the site currently falls under WCDA

demonstrate that

designation, which could increase even further when

the development

modelling climate change. The site is also at medium to high

will be safe for its

risk of groundwater emergence and there is a risk of flooding

lifetime taking

due to a reservoir failure (although low risk).

account of the
vulnerability of its
uses, without
increasing flood
risk elsewhere,
and, where
possible, will
reduce flood risk
overall.
Risk Management
The risk to the site would need to be managed by developing it in such a way that
areas of fluvial flood risk are avoided for the location of housing. To minimise the
risk of surface and groundwater flooding, the site should be developed in such a
manner as to avoid encroachment into the WCDA wherever practicable; If the
development does encroach into the WCDA finished floor levels should be above
the High and Medium uFMfSW risk peak water level (plus an allowance for climate
41

Flood Risk Sequential Test Report – September 2017
change); applicants would need to demonstrate that the flow path can be
maintained, or modifications to it as a result of the development will not
detrimentally affect third parties No habitable below-ground rooms should be
constructed due to the groundwater flood risk;. Source control SuDS and drainage
improvements would need to be implemented.
Summary
The site is at high risk of flood from several sources. This affects the access and
egress to the site. Taking a sequential approach to steer development away from
areas at highest risk of flooding, and taking into account the need for mitigation
through SuDS, it appears unlikely that a developable area can be viably identified.

The site passes the Sequential Test but not the Exception Test.
Planning recommendation
This site should not be allocated in the WDLP.
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Table 6 – Slate Meadow
Site detail

Slate Meadow, Bourne End

Allocation

Residential use (150 dwellings)

Highest

More Vulnerable

Vulnerability of
proposed use
Flood zone and

Fluvial flood risk:

other sources of

-Current flood zone(s): The site is mostly in flood zones 1

flooding

and 2. The 1 in 100 AEP event17 shows a small area of
zone 3a to the south.
-With climate change allowance: the extent of flood zone
3a increases (up to 20% of the site in the 70% CC
scenario).

Other risks:
-Surface water flood risk areas (1 in 10, 1 in 100, 1 in
1000)
-Groundwater emergence: the site is at high risk of
groundwater flooding
-Culvert blockage at Cores End road
-Historic records of sewer flooding in the area
Reasonably

None - Wycombe District Council is a very constrained

available sites in

area due to the Green Belt and the AONB. The first parts

same or lower flood

of the Sequential Test above show that there are not

zone

enough sites in flood zone 1 or 2 to meet the Objectively
Assessed Need. .

Exception Test

Required considering the vulnerability of users and fluvial
flood zone classification with climate change.

It must be

The development will make an important contribution to

demonstrated that

the supply of housing in Bourne End across the plan

17

The 1 in 100 event used in the SFRA level 2 for Slate Meadow is from the applicant’s own
modelling for the site, which was accepted by the Environment Agency in August 2016.
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the development

period. The site was designated as Safeguarded Land in

provides wider

the 2004 Local Plan and a Reserve Site reserved for

sustainability

development in the 2008 Core Strategy. The site was

benefits to the

released for development in 2014 and considerable work

community that

has been undertaken to produce a development brief for

outweigh flood risk,

the site with the local community (through a liaison group)

informed by a

which will guide how this site comes forward.

Strategic Flood Risk
assessment where
one has been
prepared
A site-specific flood

The site is mainly located within Flood zones 1 and 2,

risk assessment

with 5% within the 1 in 100 AEP event. The proposed

must demonstrate

development of 150 residential properties would be

that the

classified as ‘More Vulnerable’18. A sequential approach

development will be

to the site layout should be followed to place ‘More

safe for its lifetime

Vulnerable’ development within the lowest areas of flood

taking account of

risk on the site.

the vulnerability of

Hydraulic modelling of the predicted impact of climate

its uses, without

change on fluvial flooding indicates that part of the site

increasing flood

could be at a relatively extensive risk from the 1% (1 in

risk elsewhere, and,

100 AEP) +70%19 event (20% of the site) to the south

where possible, will

west of the site. The applicant would need to consider the

reduce flood risk

consequences of such an event on the development and

overall.

should avoid encroachment into the flood extent where
possible. However if the 70% scenario is indicated as
covering part of the site, the flood depths across most of
that 1 in 100 AEP+ 70% extent are considered to be low.
Generally flood depths are less than 150 mm for such an
event so it should be possible to avoid flooding of

18

NPPG Table 2 / Paragraph 066
Climate Change allowance for more vulnerable in flood zone 3 needs to consider a range between
the 35% CC and 70% CC scenario in Wycombe District.
19
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properties at such a depth. There are areas
(approximately 0.6ha / 6%) of greater depth of up to
600mm which it should be possible to avoid.
Assuming the development can progress without
encroaching into the +35% and ideally the +70% extent,
or that the +70% extent is designed out by raising floor
levels, then the development can pass the second part of
the Exception Test.
Risk Management
The risk to the site can be managed by developing it in such a way that areas of
fluvial flood risk are avoided for the location of housing. By avoiding the 1 in 100
AEP+ 35% climate change allowance and designing out the risk of the 1 in
100+70% climate change allowance by raising floor levels, the applicant will be
able to develop the site safely in terms of fluvial flood risk, for the lifetime of the
development. The applicant will need to demonstrate how the risk of surface
water and groundwater is mitigated. To minimise the risk of surface and
groundwater flooding, the site should be developed in such a manner as to avoid
encroachment into the WCDA wherever practicable; If the development does
encroach into the WCDA finished floor levels should be above the High and
Medium uFMfSW risk peak water level (plus an allowance for climate change);
applicants will need to demonstrate that the flow path can be maintained, or
modifications to it as a result of the development will not detrimentally affect third
parties No habitable below-ground rooms should be constructed due to the
groundwater flood risk;. Source control SuDS and drainage improvements can be
implemented. Preventative measures to reduce exacerbation of risk of blockage
to the culvert immediately downstream at Cores End Road can be included as
part of the development.
A development brief is currently being prepared for the site, which reflects the
SFRA level 2 findings and recommendations.
Summary
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Subject to site layout (avoiding area at higher risk of fluvial flooding), appropriate
finished floor levels and SuDS implementation, the site can be developed safely
for the proposed use.
The site passes the Sequential Test and Exception Test.

Planning recommendation
Allocate for development in the Wycombe District Local Plan
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Table 7 –Westhorpe House, Little Marlow
Site detail

Westhorpe House, Little Marlow

Allocation

Residential (12 dwellings)

Highest

More Vulnerable

vulnerability of
users
Flood zone and

Fluvial Flood Risk:

other sources of

-Current flood zone(s): The site is mostly in flood zone 1.

flooding

There is a very small area of flood zone 2 to the west.
-With climate change allowance: the extent of flood zone 3
to the south encroaches onto the site when considering the
1 in 100 AEP + 70% extent scenario

Other risks:
-Very small areas of surface water flood risk: 1 in 10, 1 in
100, 1 in 1000
-High groundwater flood risk
-Historic records of sewer flooding in the area
Reasonably

None - Wycombe District Council is a very constrained

available sites in

area due to the Green Belt and the AONB. The first parts

same or lower

of the Sequential Test above show that there are not

flood zone

enough sites in flood zone 1 or 2 to meet the Objectively
Assessed Need. .

Exception Test

Required considering the vulnerability of users and fluvial
flood zone classification with climate change.

It must be

The site is a previously developed site in the green belt

demonstrated that

and AONB. The site would make a contribution to the

the development

provision of housing.

provides wider
sustainability
benefits to the
community that
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outweigh flood
risk, informed by a
Strategic Flood
Risk assessment
where one has
been prepared
A site-specific

The site is currently located within Flood zones 1 and 2.

flood risk

The proposed development of 12 residential properties

assessment must

would be classified as ‘More Vulnerable’20.

demonstrate that

When the predicted impact of climate change is considered

the development

for the assumed classification the applicant would need to

will be safe for its

avoid development in the area predicted to be at risk of

lifetime taking

flooding on the south of the site. Assuming a design life

account of the

beyond 2069, the EA guidance requires that the applicant

vulnerability of its

consider the impact of the ‘higher central’ allowance of

uses, without

+70%. This flood event is extensive across the southern

increasing flood

section of the site, the deepest flood depths are on the

risk elsewhere,

southern boundary (up to 0.65m adjacent to the boundary).

and, where

The applicant will need to design the site layout in such a

possible, will

way to incorporate extreme flooding, in doing so the site

reduce flood risk

can pass the second part of the Exception Test.

overall.
Risk Management
The risk to the site can be managed by developing it in such a way that areas of
fluvial flood risk are avoided for the location of housing. To minimise the risk of
surface and groundwater flooding, the site should be developed in such a manner
as to avoid encroachment into the WCDA which is feasible considering its small
extent. No habitable below-ground rooms should be constructed due to the
groundwater flood risk. Source control SuDS and drainage improvements can be
implemented.
Summary

20

NPPG Table 2 / Paragraph 066
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Subject to site layout (avoiding area at higher risk of flooding), appropriate
finished floor levels and SuDS implementation, the site can be developed safely
for the proposed use.
The site passes the Sequential Test and Exception Test.
Planning recommendation
Allocate for development in the WDLP
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Can development be allocated within the lowest risk
sites available in flood zone 3b – Functional flood
plain?
6.14

Not all development necessary to be allocated to meet the District’s full
objectively assessed need has been identified in Flood zone 1, 2 or 3a only.
Sites readily available are also identified as partly located within Zone 3b (as
defined in the SFRA Level 1).

6.15

It is important to note that only a small or very small area within each site is
located in flood zone 3b and that it is considered that the development
proposed for these sites can be located outside of these areas21. However for
the purpose of this report these sites are examined here considering the
highest fluvial flood zone overall.

6.16

The section below sets out which site allocations are partly located in fluvial
flood zone 3b. This more detailed assessment enables the Council to
determine whether the sites are compatible with development considering the
overall risk to the site and vulnerability of users, and whether they need to
satisfy the Exception Test. If the Exception Test is required each site is
assessed to see if the development provides wider sustainability benefits and
if it can be made safe for its lifetime by mitigation measures.

6.17

21

Further detailed information on these sites is available in the SFRA level 2.

To the exception of essential road infrastructure – this is explored in further details in this section.
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Table 8 – Land to the rear of Hughenden Road
Site detail

Land to the rear of Hughenden Road ,High Wycombe

Allocation

Residential (although no number is given for the site)

Highest

More vulnerable

Vulnerability of
proposed use

Flood zone and

Fluvial flood risk:

other sources of

-Current flood zone: The site is mostly split between flood

flooding

zone 1 and flood zone 2. There is an extremely small area to
the north falling under flood zone 3b (culverted river)
-With climate change allowance: the hydraulic modelling
doesn’t predict flooding along the 1 in 100% plus climate
change. It is anticipated that the extent of flood zone 3 will
remain in the culvert. Although not modelled, the extent of
FZ2 could increase and if so, would be likely to be within
areas of high surface water flood risk.

Other risks:
- culvert blockage at the north and south of the site
- Surface water flood risk areas (1 in 10, 1 in 100, 1 in
1000).The extent of the higher risk areas could increase with
climate change.
- groundwater: the site is at high risk of groundwater flooding
- Historic record of sewer flooding in the area
Reasonably

None - Wycombe District Council is a very constrained area

available sites in

due to the Green Belt and the AONB. The first parts of the

same or lower

Sequential Test above show that there are not enough sites

flood zone

in flood zone 1 or 2 to meet the Objectively Assessed Need.
This is a brownfield site to the north of High Wycombe which
was identified in the Core Strategy as part of the Hughenden
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Quarter key area of change. The proposed allocation of this
site for redevelopment makes effective use of land as set
out in the NPPF. The redevelopment of this site represents a
key opportunity for regeneration and ecological
enhancement of the Hughenden Stream corridor.
Additionally it would provide an opportunity to create local
housing near facilities and transport networks
Exception Test

Not required as no development is proposed in zone 3.
Development for more vulnerable uses would be acceptable
in zone 2 and would not need to pass the Exception Test
considering the vulnerability of users.

Risk Management
The site can be developed subject to avoiding any development or access in zone
3b, which should be achievable considering the very small extent of 3b to the north
of the site. Surface and groundwater flood risk can be managed by implementing
appropriate source control SuDS and drainage improvements, and by avoiding
below ground habitable rooms.
Summary
Subject to site layout (avoiding area at higher risk of fluvial flooding), appropriate
finished floor levels and SuDS implementation, the site can be developed safely for
the proposed use.
The site passes the Sequential Test.
Planning recommendation
Allocate for development in the WDLP as a regeneration opportunity – policy not to
specify dwelling number.
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Table 9 –Little Marlow Lakes Country Park
Site detail

Little Marlow Lakes Country Park, Little Marlow

Allocation

Recreation

Highest

Less vulnerable

Vulnerability of
proposed use
Flood zone and

Fluvial Flood Risk:

other sources of

-Current flood zones: The area to the north is in flood zone

flooding

1. There are extensive areas in flood zones 2, 3a and in the
southern part of the site.
-With climate change allowance: this increases the 1 in 100
AEP extent

Other risks:
- Ordinary watercourse: not modelled at this point in time
-Surface water flood risk: small areas of risk (1 in 10, 1 in
100, 1 in 1000)
-Groundwater: majority of the site is within an area at high
risk of groundwater emergence
-Historic records of sewer flooding in the area
-Low risk of reservoir failure (lakes within the area)
Reasonably

None. The Little Marlow Lakes Country Park is an area that

available sites in

is already being used for recreational purposes as country

same or lower

park which the Council wishes to improve. As such there are

flood zone

no other sites where this development could go.

Exception Test

The site is located within Flood zones 1, 2, 3a and 3b. The
site is proposed as a country park with the inclusion of
sports facilities (and potentially the inclusion of other
amenities such as cafés etc.); the site would therefore be
classified as ‘Less Vulnerable’22 and therefore would not
need to pass the Exception Test. The proposal would be

22

NPPG Table 2 / Paragraph 066
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acceptable provided development is located outside of flood
zone 3b. Based on modelling undertaken for the SFRA level
2 the predicted impact of climate change would not affect
the risk of flooding however this would need to be confirmed
by the applicant to ensure the site would be developed
safely.
Risk Management
The country park is composed of water compatible uses (recreational outdoor
areas) and some limited less vulnerable uses such as car parking or cafés cafes
should preferably be developed in the lower risks areas Only water compatible
uses should be developed in the part of the site designated as 3b area.
Summary
Subject to site layout (avoiding area at higher risk of fluvial flooding), appropriate
finished floor levels and SuDS implementation, the site can be developed safely for
the proposed use.
The site passes the Sequential Test.
Planning recommendation
Allocate for development in the WDLP
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Table 10 – Princes Risborough Expansion Area, Princes Risborough
Site detail

Princes Risborough Expansion Area, Princes
Risborough

Allocation

residential-led expansion (2500 dwellings), employment,
community uses, essential infrastructure

Highest

More vulnerable / Essential Infrastructure

Vulnerability of
proposed use
Flood zone and

Fluvial flood risk:

other sources of

-Current flood zones: Most of the site is in flood zone 1.

flooding

There is a very small area in flood 2, 3a and 3b in the
southern corner of the site.
-With climate change allowance: Modelling of climate
change allowances was not available for this watercourse;
however the SFRA level 2 concludes that the degree of the
fluvial extent is not likely to change significantly due to
climate change.

Other risks:
-Ordinary watercourses across the site
-Surface water flood risk areas (1 in 10, 1 in 100, 1 in 1000)
- Groundwater emergence across most of the area (1 in 30
and 1 in 100 event)
-historic record of sewer flooding in the area
Reasonably

None - Wycombe District Council is a very constrained area

available sites in

due to the Green Belt and the AONB. The first parts of the

same or lower

Sequential Test above show that there are not enough sites

flood zone

in flood zone 1 or 2 to meet the Objectively Assessed Need.

Furthermore no other site represents a sustainable
opportunity in the District to provide a comprehensive urban
expansion delivering 2500 homes.
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Exception Test

Required considering the vulnerability of users and fluvial
flood zone classification with climate change

It must be

The site will make a significant contribution to the Council’s

demonstrated that

housing land supply across the plan period and beyond, as it

the development

will provide 2500 homes in the form of a comprehensive

provides wider

expansion of Princes Risborough. The site would also

sustainability

provide two new primary schools (two forms of entry each),

benefits to the

a local centre, outdoor sports and recreational places,

community that

allotments, parklands, nature conservation areas,. The

outweigh flood

expansion will also enable the delivery of a new road which

risk, informed by a

will relieve the existing A4010 through the town.

Strategic Flood
Risk assessment
where one has
been prepared
A site-specific

The site is located within Flood zones 1, 2, 3a and 3b. The

flood risk

proposed development of 2,500 residential properties would

assessment must

be classified as ‘More Vulnerable’23 and would therefore be

demonstrate that

acceptable and would not need to pass the Exception Test24

the development

provided development is located outside Flood zone 3.

will be safe for its

Given the small proportion of flood zone 3 in relation to the

lifetime taking

site area overall this would appear achievable. The degree

account of the

of fluvial risk is not predicted to change when the impact of

vulnerability of its

climate change is considered and therefore the site could be

uses, without

developed safely.

increasing flood

The proposed highway part of the expansion area is

risk elsewhere,

indicatively located to cross a watercourse within areas

and, where

designated as fluvial Flood zone 3a and 3b. The final

possible, will

alignment of the proposed highway would affect the planning
requirements to be met25. If the highway is developed within

23

NPPG Table 2 / Paragraph 066
NPPG Table 3 / Paragraph 067
25
NPPG Table 3 / Paragraph 067
24
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reduce flood risk

Flood zone 3a, it should be designed and constructed to

overall.

remain operational and safe in times of flood in order to pass
the Exception Test. If located within Flood zone 3b,
additional regulations must be followed to pass the
Exception Test; the road should be designed and
constructed to:
•

Remain operational and safe for users in times of
flood;

•

Result in no net loss of floodplain storage; and

•

Not impede water flows and not increase flood risk
elsewhere.

Given ground levels on the site it is expected that the new
highway crossing of the watercourse could be constructed to
include a free span of the extent of Flood zone 3 (plus an
allowance for climate change) to ensure it does not impede
flows in the watercourse. The soffit of the bridge would need
to be constructed to provide sufficient freeboard above the
design water level: the 1% (1 in 100) AEP peak water level.
Following Highway’s England Design Manual for Roads and
Bridges (DMRB) this would be a minimum of 600 mm. This
is deemed feasible.
The site can pass the second part of the Exception Test.

Risk Management
The site is not within an area encompassed by a detailed hydraulic model.
Applicants will need to undertake hydraulic modelling of the watercourse to the
south of the site and ordinary watercourses through the site to confirm the extent of
Flood zones and the impact of climate change.
However it is the Council’s opinion that the risk to the site can be managed by
developing it in such a way that areas of fluvial flood risk, including ordinary
watercourses, are avoided for the location of housing. To minimise the risk of
surface and groundwater flooding, the site should be developed in such a manner
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as to avoid encroachment into the WCDA wherever practicable; If the development
does encroach into the WCDA finished floor levels should be above the High and
Medium uFMfSW risk peak water level (plus an allowance for climate change);
applicants will need to demonstrate that the flow path can be maintained, or
modifications to it as a result of the development will not detrimentally affect third
parties. No habitable below-ground rooms should be constructed due to the
groundwater flood risk. Source control SuDS and drainage improvements can be
implemented. The highway will need to cross zone 3a and b. The detailed
specifications of the will need to show that it can be designed and constructed to
remain operational and safe in times of flood, result in no net loss of floodplain
storage; and not impede water flows and not increase flood risk elsewhere. It is the
Council’s view that the essential infrastructure can demonstrate compliance with
the second part of the Exception Test and can therefore be allocated. A detailed
design scheme at application stage will provide further information.
Considering the extent of flood risk across the area from various sources, an
expansion-wide strategy will need to be developed.
Summary
Subject to site design and layout, appropriate SuDS, a comprehensive drainage
scheme, and appropriate road design, the site can be developed safely for the
proposed uses.
The site passes the Sequential Test and Exception Test.
Planning recommendation
Allocate for development in the WDLP
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Table 11 –Land at Princes Risborough Station
Site detail

Land at Princes Risborough Station, Princes
Risborough

Allocation

Mixed use including residential (45 dwellings), retail,
essential infrastructure

Highest

More Vulnerable / Essential Infrastructure

Vulnerability of
proposed use
Flood zone and

Fluvial flood risk:

other sources of

-Current flood zones:

flooding

The western part of the site is in flood zone 1. The eastern
part is in flood zone 2 and 3a, with a very small part along
the boundary in zone 3b: a small watercourse, the Pyrtle
Spring, runs under the eastern part of the site. It is important
to note that this watercourse is currently culverted under the
site.
-With climate change allowance: Modelling of climate
change is not available for this watercourse. However, the
SFRA level 2 indicates that the extent is unlikely to change
due to climate change (no overland flow path intersecting
the flood zones).

Other risks:
-Surface water flood risk areas (1 in 1000) This could
change with climate change.
-Groundwater: Most of the site is at high risk of groundwater
emergence
-Culvert blockage
Historic record of sewer flooding in the area
Reasonably

None - Wycombe District Council is a very constrained area

available sites in

due to the Green Belt and the AONB. The first parts of the
Sequential Test above show that there are not enough sites
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same or lower

in flood zone 1 or 2 to meet the Objectively Assessed Need.

flood zone

The site also represents a regeneration opportunity for the
station area which is unique.

Exception Test

Required considering the vulnerability of users and fluvial
flood zone classification with climate change

It must be

The redevelopment of this derelict brownfield site provides a

demonstrated that

regeneration opportunity for the railway station area with

the development

provision of mixed-use development (residential,

provides wider

commercial, retail) which will better integrate the station with

sustainability

the town. It also provides an opportunity for visual

benefits to the

improvements, with the creation of a station square which

community that

will gather up the approaches to the station and provide

outweigh flood

facilities for cars and car parking and for public transport to

risk, informed by a

the station, and for walking and cycling routes to and

Strategic Flood

through the station. It is also proposed that it will

Risk assessment

accommodate a new link road between Summerleys Road

where one has

and Picts Lane to relieve traffic on Poppy Road and create

been prepared

more legible connections between the station and the wider
road network. The redevelopment of the site also provides
ecological improvements, as the implementation of SuDS,
for example green roofs, would contribute to reduce run offs.
Furthermore, it would provide an opportunity to deculverting
the Pyrtle spring, encouraging habitats creation. This would
meet the objectives set out by the Delivery and Site
Allocations Plan policy DM15 and is in line with the EA’s
approach to river deculverting.

A site-specific

The site is located within Flood zones 1, 2, 3a and 3b. The

flood risk

proposed development of 45 mixed-use units would be

assessment must

classified as ‘More Vulnerable’ or ‘Less Vulnerable’26,

demonstrate that

depending on the confirmed use, and would therefore be

the development

acceptable provided ‘More Vulnerable’ development is not

26

NPPG Table 2 / Paragraph 066
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will be safe for its

located within Flood zone 3a or b (which should be possible

lifetime taking

for the applicant to avoid) and therefore would not need to

account of the

pass the Exception Test27. The level of risk is not anticipated

vulnerability of its

to change when the predicted impact of climate change is

uses, without

considered and therefore the site could be developed safely.

increasing flood

The proposed highway is indicatively located to cross areas

risk elsewhere,

designated as flood zone 3a. The final alignment of the

and, where

proposed highway would affect the planning requirements to

possible, will

be met28. If the highway is developed within flood zone 3a, it

reduce flood risk

should be designed and constructed to remain operational

overall.

and safe in times of flood in order to pass the Exception
Test.
Immediately north of the site, is a section designated as
flood zone 3b; therefore if the proposed highway
encroached flood zone 3b, additional regulations must be
followed to pass the Exception Test; the road should be
designed and constructed to:
•

Remain operational and safe for users in times of
flood;

•

Result in no net loss of floodplain storage; and

•

Not impede water flows and not increase flood risk
elsewhere.

The road that runs north-south through the allocation site
would encroach into the predicted extent of flood zone 3.
The applicant would need to construct a detailed hydraulic
model of the watercourse to confirm the extent of flood risk
(including an allowance for climate change) and
demonstrate how any encroachment and consequent loss of
floodplain would be mitigated via compensatory floodplain
storage, to ensure the site would be developed without
increasing flood risk. Based on the indicative site layout
27
28

NPPG Table 3 / Paragraph 067
NPPG Table 3 / Paragraph 067
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proposed in the Local Plan it would be possible to develop
the site and achieve no increase to flood risk.
Therefore the site can pass the second part of the Exception
Test.

Risk Management
The risk to the site can be managed by developing it in such a way that areas of
fluvial flood risk are avoided for the location of housing. Fluvial flood risk will be
managed by deculverting the watercourse and providing a buffer zone to prevent
encroachment and for maintenance activities. The site is not within an area
included within the extent of a detailed hydraulic model. A hydraulic model will be
required to assess the impact of climate change on the development
To minimise the risk of surface and groundwater flooding, the site should be
developed in such a manner as to avoid encroachment into the WCDA wherever
practicable; If the development does encroach into the WCDA finished floor levels
should be above the High and Medium uFMfSW risk peak water level (plus an
allowance for climate change); applicants will need to demonstrate that the flow path
can be maintained, or modifications to it as a result of the development will not
detrimentally affect third parties The applicant should design the development in
such a way as to avoid encroachment into the area at high risk of groundwater
flooding where practicable. No habitable below-ground rooms should be constructed
due to the groundwater flood risk. Source control SuDS and drainage
improvements can be implemented. The road access to the site may need to cross
an area at risk of fluvial flooding. The road can be designed in such a wat that it
remains safe in time of flood. It is the Council’s view that the essential infrastructure
can demonstrate compliance with the Exception Test and can therefore be
allocated. A detailed design scheme at application stage will provide further
information.

The site layout will need to carefully respond to the risk of flood from all sources. It
is the Council’s view that the road can be delivered whilst not increasing the risk of
flood onsite and to adjacent properties.
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Summary
Subject to site design and layout, appropriate SuDS and drainage, and appropriate
road design, the site can be developed safely for the proposed uses.
The site passes the Sequential Test and Exception Test.
Planning recommendation
Allocate for development in the WDLP
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Table 12 –Land to the rear of Poppy Road, Princes Risborough
Site detail

Land to the rear of Poppy Road, including 108 Wycombe
Road, Princes Risborough

Allocation

Residential (58 dwellings)

Highest

More vulnerable / Essential Infrastructure

Vulnerability of
proposed use
Flood zone and

Fluvial Flood Risk:

other sources of

-Current flood zones: Most of the site is in flood zone 1; there

flooding

is a small area in flood zone 2 and 3a with a very small area
in flood zone 3b.
-With climate change allowance: No hydraulic modelling was
available for this watercourse therefore climate change
allowances could not be modelled at this time. The SFRA
level 2 concludes that the extent of published flood zone 2 is
slightly larger than Flood zone 3, therefore it is anticipated
that the extent of Flood zone 3 is unlikely to change
significantly due to climate change. A review of the uFMfSW
does not indicate a 0.1% (1 in 1000) AEP surface water flow
path beyond the bounds of the fluvial flood zone therefore the
extent of flood zone 2 is not considered to increase
significantly due to climate change.

Other risks:
-Surface Water flood risk (1 in 10, 1 in 100, 1 in 1000)
-Groundwater: the whole site is in a groundwater emergence
zone, part of the site is at risk of the 1 in 30 event (high risk)
-Historic record of sewer flooding in the area
Reasonably

None - Wycombe District Council is a very constrained area

available sites in

due to the Green Belt and the AONB. The first parts of the
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same or lower

Sequential Test above show that there are not enough sites

flood zone

in flood zone 1 or 2 to meet the Objectively Assessed Need. .

Exception Test

Required considering the vulnerability of users and fluvial
flood zone classification with climate change.

It must be

The site is in a sustainable location close to public transport

demonstrated

facilities and on the edge of large town, it will make a

that the

contribution to the provision of housing at Princes Risborough

development

and potentially provide land for the route of the southern end

provides wider

of the relief road.

sustainability
benefits to the
community that
outweigh flood
risk, informed by
a Strategic Flood
Risk assessment
where one has
been prepared
A site-specific

The site is located within flood zones 1, 2, 3a and 3b. The

flood risk

proposed development of 58 residential properties and a new

assessment must

highway would be classified as ‘More Vulnerable’ and

demonstrate that

‘Essential Infrastructure’29 respectively and would therefore

the development

be deemed acceptable (provided it did not encroach into

will be safe for its

flood zone 3a, allowing for the predicted impact of climate

lifetime taking

change), and would not need to pass the Exception Test30.

account of the

If the highway is developed within flood zone 3a, it should be

vulnerability of

designed and constructed to remain operational and safe in

its uses, without

times of flood in order to pass the Exception Test. If located

increasing flood

within flood zone 3b, additional regulations must be followed

risk elsewhere,

to pass the Exception Test; the road should be designed and

and, where

constructed to:

29
30

NPPG Table 2 / Paragraph 066
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possible, will

•

reduce flood risk
overall.

Remain operational and safe for users in times of
flood;

•

Result in no net loss of floodplain storage; and

•

Not impede water flows and not increase flood risk
elsewhere.

Given ground levels on the site it is expected that the new
highway crossing of the watercourse could be constructed to
include a free span of the extent of flood zone 3 (plus an
allowance for climate change) to ensure it does not impede
flows in the watercourse. The soffit of the bridge would need
to be constructed to provide sufficient freeboard above the
design water level: the 1% (1 in 100) AEP peak water level.
Following Highway’s England Design Manual for Roads and
Bridges (DMRB) this would be a minimum of 600mm. This is
deemed feasible.
The site can pass the second part of the Exception Test.

Risk Management
The risk to the site can be managed by developing it in such a way that areas of
fluvial flood risk are avoided for the location of housing. To minimise the risk of
surface and groundwater flooding, the site should be developed in such a manner
as to avoid encroachment into the WCDA wherever practicable; If the development
does encroach into the WCDA finished floor levels should be above the High and
Medium uFMfSW risk peak water level (plus an allowance for climate change);
applicants will need to demonstrate that the flow path can be maintained, or
modifications to it as a result of the development will not detrimentally affect third
parties No habitable below-ground rooms should be constructed due to the
groundwater flood risk;. Source control SuDS and drainage improvements can be
implemented. The road access to the site may need to cross an area at risk of
fluvial flooding. The road can be designed in such a wat that it remains safe in time
of flood. It is the Council’s view that the essential infrastructure can demonstrate

66

Flood Risk Sequential Test Report – September 2017
compliance with the Exception Test and can therefore be allocated. A detailed
design scheme at application stage will provide further information.
Summary
Subject to site design and layout, appropriate SuDS, access location and road
design, the site can be developed safely for the proposed uses.
The site passes the Sequential Test and Exception Test.
Planning recommendation
Allocate for development in the WDLP
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Table 13 –Land north of Lower Icknield Way
Site detail

Land North of Lower Icknield Way, Longwick

Allocation

Employment

Highest

Less vulnerable

Vulnerability of
users
Flood zone and

Fluvial flood risk:

other sources of

-Current flood zones: most of the site is in flood zone 1. A

flooding

small area to the south is in flood zone 2 and 3a with a
very small part in flood zone 3b
-With climate change allowance: hydraulic modelling is not
available for this watercourse, therefore CC allowances
could not be modelled. However a review of the uFMfSW
mapping does not indicate an overland flow path
intersecting the fluvial flood zones which would be an
indication of lower topography which could be expected to
flood before other (lower areas) due to increased rainfall
and flows increasing the extent of the fluvial flood zones
due to climate change. Consequently the fluvial flood
extents are not considered to be sensitive to the predicted
impacts of climate change.

Other risks:
-Surface Water Flooding (1 in 10, 1 in 100, 1 in 1000). The
higher risk extents could increase with climate change
-groundwater- southern part of the site at high risk of
groundwater flooding
- Historic records of sewer flooding in the area
Reasonably

None – Unlike housing sites, employment sites are

available sites in

particularly sensitive to transport accessibility and market
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same or lower flood

demand. The site is solely proposed to be reserved for

zone

employment should Princes Risborough businesses
located in the expansion area wish to relocate within the
Risborough area. There is a need to maintain a strategic
buffer between Longwick and the expansion, and the town
is otherwise constrained on one side by the Green Belt and
AONB. Other sites in the expansion area are not available
for employment as they have been promoted for housing
and this site offers better access to the Strategic Road
Network than other sites.
Considering these elements and the need for an
accessible location in terms of transport, there is no other
reasonably available site to this reserved location.

Exception Test

Not required considering the vulnerability of users and
fluvial flood zone classification with climate change.

Risk Management
The site is located within Flood zones 1, 2, 3a and 3b. The proposed development
is for employment use which would be classified as ‘Less Vulnerable’31 and would
therefore be acceptable provided it does not encroach the small area in 3b. It
would not need to pass the Exception Test32. The applicant should avoid
developing within the WCDA and the fluvial area in the southern section of the site
which is deemed feasible.
Summary
Subject to site layout, site design, access location and SuDS, the site can be
developed safely.
The site passes the Sequential Test.
Planning recommendation
Allocate for development in the WDLP

31
32
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7.0 Conclusions
7.1

In accordance with national planning policy and guidance, Wycombe District
Council has undertaken the Sequential Test in order to steer development
proposals in the Local Plan away from areas at higher risk of flooding.

7.2

The assessment concludes that the vast majority of development land
allocated within the local plan is at the lower risk of flooding from fluvial
sources. There are twelve sites which contain land at a higher risk of
flooding from fluvial sources.

7.3

However the majority of land within these twelve sites is located within flood
risk zone 1, and therefore it is possible to avoid flood risk on these sites
through the appropriate location of more vulnerable forms of development.
The Essential Infrastructure that has to be located within some of these sites
can pass the Exception Test.

7.4

Surface water and groundwater flood risk affect a greater number of sites,
although it is possible to take a sequential approach within the sites and to
ensure that suitable design techniques and flood risk management
measures (SuDS) are utilised to manage risk to prevent increased risk on
site or to other properties nearby.

7.5

In conclusion the application of the Sequential Test and Exception Test has
confirmed that the proposed development locations identified in the Local
Plan have been directed to the most sustainable locations with the lowest
flood risk overall, and that any flood risk – where avoidance is not possible
due to other sustainability benefits – can be safely managed.
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Appendix 1 of the Flood Risk Sequential Test
report
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ID

Site

Settlement

HW17

Land adjoining High
Heavens Household
Recycling Centre, off
Clay Lane

High Wycombe Industrial

HW16

Wycombe Airpark 2 –
Southern expansion
area

High Wycombe Employment

HW21
HW11
RUR1
SHW0281
HW10

RUR3

SSC0112

RUR9

Land at Queensway
Clay Lane, Booker

Hazlemere

Horns Lane, Booker
Land at Sidney House
Westside Fruit/ The
Apple Orchard, Clay
Lane
Land at Wood Farm

High Wycombe Residential

SHW0436

Land south of Mill
Road
Garages at Havenfield
Road
Garages between
Chiltern Avenue and
Rutland Avenue

3.738

n/a

15.510

n/a

4.859

N/A

1.973

30

0.859

19

0.179

5

1.789

64

MR6

PR9

100% Zone 1

no

n/a

yes

no

Historic record of sewer flooding in the area

SuDS

Zone 1

100% Zone 1

no

n/a

yes

no

Historic record of sewer flooding in the area

SuDS

Zone 1

100% Zone 1

no

n/a

yes

no

Historic record of sewer flooding in the area

SuDS

Zone 1

100% Zone 1

no

n/a

yes

no

Historic record of sewer flooding in the area

SuDS

Zone 1

100% Zone 1

no

n/a

yes

no

Historic record of sewer flooding in the area

SuDS

Zone 1

100% Zone 1

no

n/a

yes

no

Historic record of sewer flooding in the area

SuDS

Zone 1

100% Zone 1

no

n/a

yes

no

Historic record of sewer flooding in the area

SuDS

SuDS

TBC

More
Vulnerable

Zone 1

100% Zone 1

no

n/a

yes

no

High Wycombe Residential

0.623

11

More
Vulnerable

Zone 1

100% Zone 1

no

n/a

yes

no

Surface Water Flood risk areas (1 in 1000 event)
/ Historic record of sewer flooding in the area
SuDS

28

More
Vulnerable

no

Very small area of surface water flood risk (1 in
1000 event)/ Historic record of sewer flooding in
the area
SuDS

14

More
Vulnerable

no

Very small area of surface water flood risk (1 in
1000 event)/ Historic record of sewer flooding in
the area
SuDS

n/a

Less
Vulnerable

Stokenchurch

Stokenchurch

Residential

Residential

Employment

High Wycombe Residential

Stokenchurch

Residential

High Wycombe Residential

High Wycombe Residential

High Wycombe Residential
Land at Seymour Court
Marlow
Road
Princes Estate
expansion *

More
Vulnerable
Less
Vulnerable
More
Vulnerable
More
Vulnerable
More
Vulnerable
More
Vulnerable

Zone 1

1.131

0.645
Business /
Community
use

0.619

2.922

0.247

4.791

0.030

0.376

6

More
Vulnerable

100

More
Vulnerable

5

More
Vulnerable

10

More
Vulnerable

34 Dashwood Avenue
SHW0210

Less
Vulnerable

Risk Management
Summary

Residential

Lane End

RUR10

Garages at Tyzack
Road

Site
capacity

Ha

Is part of
Updated
Is development
Impact of
site in
Modelled 1
appropriate in
Climate Change
WCDA
Other sources of flooding
in 100 (=new
accordance with
(fluvial)
(SFRA level
FZ3a) Extent
NPPG table 3 #
1)

Small area of surface water flood risk (1 in 1000
event) / Historic record of sewer flooding in the
area

Land to the rear of
Stokenchurch
Business Park, Mill
Lane

SHW0526

Cemetery

Land south of Finings
Lane End
Residential
Road
Edie Pusey House, 9A
Amersham Road
High Wycombe Residential

HW14

RUR8

Land Use 2

High Wycombe Residential

Highbury Works /
Hazlemere Coach
Works, Chestnut Lane Hazlemere

SHW0466

Land Use

Vulnerabilit
Highest
y
% of site affected by EA
Flood Zone
classificatio
published Flood Zone
(fluvial)
n (highest)

Princes
Risborough

Residential

Employment

0.029

5

0.303

9

5.354

n/a

More
Vulnerable
More
Vulnerable

Less
Vulnerable

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

no

no

no

no

no

no

no

n/a

n/a

n/a

n/a

n/a

n/a

n/a

yes

yes

yes

yes

yes

yes

yes

no

no

no

Very small area of low surface water flood risk (1
in 1000 events) / Historic record of sewer flooding
in the area

Surface Water flood risk areas (1 in 1000 event) /
Historic record of sewer flooding in the area

no

SuDS

no

An access road to the site is in a Surface Water
flood risk area (1 in 1000 event) / Historic record
of sewer flooding

SuDS

Zone 1

100% Zone 1

no

n/a

yes

no

Zone 1

100% Zone 1

no

n/a

yes

no

no

Very small areas of surface Water flood risk
areas (1 in 1000 events) / High risk of
groundwater flooding (1 in 30 and 1 in 100)
across large part of the site / Historic record of
sewer flooding in the area

Zone 1

100% Zone 1

no

SuDS

Small area of surface water flood risk (1 in 1000
event) /Historic record of sewer flooding in the
area

Very small area of Surface Water Flood Risk (1
in 1000 event) / Medium risk of groundwater
emergence / Historic record of sewer flooding in
the area
Medium risk of groundwater flooding / Historic
record of sewer flooding in the area

the site will not
be at risk of the 1
in 100 AEP
extent
yes

SuDS

Very small area of surface water flood risk (1 in
1000 event) / Historic record of sewer flooding in
SuDS
the area

Site design / SuDS
SuDS

Site design / SuDS

HW16

Wycombe Airpark 1 –
intensification sites

High Wycombe Employment

12.992

n/a

Abbey Barn South and
Wycombe Summit
HW5

RUR12

High Wycombe Residential
Uplands Conference
Centre, Four Ashes

Cryers Hill

Employment

Residential

34.383

7.608

More
Vulnerable

505

More
Vulnerable

59

More
Vulnerable

Zone 1

Zone 1

Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

no

no

SHW0550

RUR11

RUR7

High Wycombe Residential
Sunnyside and St.
John’s House
Land at Heavens
Above, 16 High
Heavens Wood
Land off Clappins Lane

High Wycombe Residential

Naphill

SHW0400

Delafield Heights
South (Longland way /
High Wycombe Residential
Pettifer Way)

SHW0561

RUR2

HW8

Notcutts Garden
Centre, Clay Lane
Land between Chalky
Field and Marlow Road
Land off Amersham
Road including Tralee
Farm

1.137

Residential

SHW0564

HW7

0.086

Marlow Bottom Residential

Delafield Heights North
(Longland way /
High Wycombe Residential
Pettifer Way)

Terriers Farm and
Terriers House

11.326

2.242

3.321

0.546

High Wycombe Residential

25.355

High Wycombe Residential

Lane End

Hazlemere

0.908

Residential

1.269

Residential

17.780

100

More
Vulnerable

5

More
Vulnerable

20

More
Vulnerable

64

More
Vulnerable

32

More
Vulnerable

40

More
Vulnerable

500

More
Vulnerable

15

More
Vulnerable

27

More
Vulnerable

350

More
Vulnerable

Office Outlet site,
Queen Alexandra Road
HW19

HW6

SHW0420

High Wycombe Offices
Gomm Valley and
Ashwells

Land to the rear of
Quebec Road

High Wycombe Residential

High Wycombe Residential

Retail

Employment

0.454

73.942

0.180

n/a

530

5

Less
Vulnerable

More
Vulnerable

More
Vulnerable

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

High Wycombe Residential

0.891

70

More
Vulnerable

Zone 1

100% Zone 1

yes

n/a

no

the site will not
be at risk of the 1
in 100 AEP
extent
yes

no

no

no

no

no

no

no

no

no

no

no

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

no

n/a

no

the site will not
be at risk of the 1
in 100 AEP
extent
yes

Dashwood Avenue *
SHW0020

n/a

yes

no

Abbey Barn North *
HW4

n/a

yes

yes

Very small areas at risk of Surface Water
Flooding (1 in 10, 1 in 100 and 1 in 1000 events) / Site layout / Site
Historic record of sewer flooding in the area
design / SuDS

yes

Very small areas of Surface Water flood risk
areas (1 in 10 and 1 in 1000 events) / Low risk of
groundwater flooding/ Historic record of sewer
Site layout / Site
flooding in the area
design / SuDS

yes

Very small area of medium surface water flood
risk (1 in 100 events) / Historic record of sewer
flooding in the area

yes

Very small areas of Surface Water flood risk
areas (1 in 10, 1 in 100 and 1 in 1000 events) /
Medium risk of groundwater emergence area to
the north / historic record of sewer flooding in the Site layout / Site
area
design / SuDS

yes

Surface Water Flood risk (1 in 100 and in 1000
event) / Historic record of sewer flooding in the
area

yes

Surface Water Flood risk (1 in 10, 1 in 100 and in
1000 event) / Historic record of sewer flooding in Site layout / Site
the area
design / SuDS

yes

Some areas of Surface Water flood risk areas (1
in 10, 1 in 100 and 1 in 1000 events) / Historic
Site layout / Site
record of sewer flooding in the area
design / SuDS

yes

Small areas of surface water flood risk (1 in 10, 1
in 100 and 1 in 1000 events) / Historic record of Site layout / Site
design / SuDS
sewer flooding in the area

yes

Small areas of surface water flood risk (1 in 10, 1
in 100 and 1 in 1000 events) / Historic record of Site layout / Site
design / SuDS
sewer flooding in the area

yes

Surface Water flood risk areas (1 in 10, 1 in 100
and 1 in 1000 events) / Historic record of sewer
flooding in the area

Site layout / Site
design / SuDS

yes

Surface water flood risk areas (1 in 10, 1 in 100
and 1 in 1000 events) / Historic record of sewer
flooding in the area

Site layout / Site
design / SuDS

yes

Surface water flood risk (1 in 10, 1 in 100 and 1
in 1000 events) / Historic record of sewer flooding Site layout / Site
design / SuDS
in the area

yes

Surface water flood risk (1 in 10, 1 in 100 and 1
in 1000 events) / Historic record of sewer
flooding in the area

yes

Surface Water Flood risk (1 in 10, 1 in 100 and in
1000 event) / Historic record of sewer flooding in
the area / Queen Alexandra road immediately to
the north is at risk of flooding as a result of
Site layout / Site
reservoir failure
design / SuDS

yes

Small areas of Surface Water flood risk areas (1
in 10, 1 in 100 and 1 in 1000 events) / Low risk of
groundwater emergence / Historic record of
Site layout / Site
sewer flooding in the area
design / SuDS

yes

Surface water flood risk areas (1 in 10, 1 in 100
and 1 in 1000 events) / Low risk of groundwater
flooding / Historic record of sewer flooding in the
area

yes

Small areas of surface water flood risk (1 in 10, 1
in 100 and 1 in 1000 events) / Medium risk of
groundwater flooding / Historic record of sewer
Site layout / Site
flooding in the area
design / SuDS

Site layout / Site
design / SuDS

Site layout / Site
design / SuDS

Site layout / Site
design / SuDS

Site layout / Site
design / SuDS

SHW0402

HW9

SHW0421

SHW0406

HW12

SBE0050

PR13

Frank Hudson
Furniture Factory,
Rosebery Avenue
Part of Greens Farm,
Glynswood, Green Hill

Netley Works, 89
Queens Road

Ogilvie Road, High
Wycombe

Leigh Street,
Desborough Area*

Windrush House,
Bourne End

High Wycombe Residential

High Wycombe Residential

PR14

Molins Sports Ground
PR15

2.245

High Wycombe Residential

0.185

High Wycombe Residential

High Wycombe Residential

Bourne End and
Wooburn
Residential

Town Centre site: Land
fronting New Road
(Back Lane)
Princes
Risborough
Town Centre site: Land
south of Horns Lane

0.112

Princes
Risborough

Princes
Risborough

Residential

Residential

Outdoor
Recreation

0.209

Employment

1.212

0.149

2.066

0.480

4.294

11

50

11

9

275

8

n/a

n/a

n/a

More
Vulnerable

More
Vulnerable

More
Vulnerable

More
Vulnerable

More
Vulnerable

More
Vulnerable

More
Vulnerable

More
Vulnerable

Water
compatible

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

100% Zone 1

no

no

no

n/a

n/a

n/a

yes

yes

yes

no

n/a

no

the site will not
be at risk of the 1
in 100 AEP
extent
yes

no

no

no

no

n/a

n/a

n/a

n/a

yes

yes

yes

yes

yes

yes

Surface Water flood risk areas (1 in 10, and 1 in
1000 events)/ Medium risk of groundwater
emergence /Historic record of sewer flooding in
the area

Site layout / Site
design / SuDS

yes

Surface Water flood risk areas (1 in 10, 1 in 100
and 1 in 1000 events) / Medium risk of
groundwater flooding/ Historic record of sewer
flooding in the area

Site layout / Site
design / SuDS

yes

Surface water flood risk areas (1 in 10, 1 in 100
and 1 in 1000 events) / Medium risk of
groundwater flooding / Historic record of sewer
flooding in the area

Site layout / Site
design / SuDS

yes

Surface water flood risk areas (1 in 10, 1 in 100
and 1 in 1000 events) / Medium risk of
groundwater flooding / Historic record of sewer
flooding

Site layout / Site
design / SuDS

yes

Small areas of surface water flood risk (1 in 10, 1
in 100 and 1 in 1000 events) / Medium risk of
groundwater emergence / Historic record of
Site layout / Site
sewer flooding in the area
design / SuDS

yes

Small area of surface water flood risk (1 in 10, 1
in 100 and 1 in 1000 events) / Medium risk of
groundwater flooding / Historic record of sewer
flooding

yes

Surface Water Flood risk area (1 in 10, 1 in 100
and 1 in 1000 events) / High risk of groundwater
flooding (1 in 30 and 1 in 100 events) across the Site layout / Site
site / Historic record of sewer flooding in the area design / SuDS

yes

Surface Water Flood risk areas (1 in 10, 1 in 100
and 1 in 1000 events) / High risk of groundwater
flooding (1 in 30 and 1 in 100 events) / Historic
Site layout / Site
record of sewer flooding in the area
design / SuDS

yes

Surface Water flood risk areas (1 in 10, 1 in 100
and 1 in 1000 events) /High risk of groundwater
flooding (1 in 30 and 1 in 100 events) / Historic
record of sewer flooding in the area

yes

Large areas of Surface Water flood risk (1 in 10,
1 in 100 and 1 in 1000 events) / High risk of
Groundwater emergence / Historic record of
sewer flooding in the area
Site layout / Site
design / SuDS

Foxes Piece
SMA0044

HW13

SHW0584

Marlow

Former Bassetsbury
Allotments,
Bassetsbury Lane

1-9 Shaftesbury
Avenue*

Residential

High Wycombe Residential

High Wycombe Residential

1.523

2

0.029

10

30

9

More
Vulnerable

More
Vulnerable

More
Vulnerable

Zone 1

Zone 2

Zone 1

100% Zone 1

no

n/a

yes

90% Zone 1 ; 2% Zone
2; 0% 3a; 8% Zone 3b

1 in 100 AEP
extent will not
encroach into the
site even with
climate change
0.00% allowances
yes

100% Zone 1

part of site would
be in the
modelled 1 in
100 AEP
+70%CC
Apply Exception
0.01% scenario
Test

yes

no

Some areas of surface water flood risk areas (1
in 10, 1 in 100, 1 in 1000 events) / Groundwater
emergence (different levels of risk across the
site) / Historic record of sewer flooding in the
area / Potential culvert blockage to the north of
the site on river Wye and back stream

Site layout / Site
design / SuDS

Site layout / Site
design / SuDS

Site layout / Site
design / SuDS

Surface water flooding(1 in 1000 event) /High risk
of groundwater emergence / Low risk of flooding
from reservoir failure: from the lake at West
Wycombe Park Estate / Historic record of sewer
flooding in the area / Potential culvert blockage:
although it is not thought that it would restrict flow Site layout / Site
design / SuDS

SWC0082

BE2

BE1

SHW0359

HW15

RUR4

PR10

PR11

PR16

Westhorpe House

Hollands Farm

Slate Meadow

Kingsmead Depot

Land to the rear of
Hughenden Road

Little Marlow Lakes
Country Park

Land north of Lower
Icknield Way

Land to the rear of
Poppy Road

Land at Princes
Risborough Station

Little Marlow

Residential

Bourne End and
Wooburn
Residential

1.865

School

Bourne End and
Wooburn
Residential

10.265

High Wycombe Residential

0.603

Little Marlow

Princes
Risborough

Princes
Risborough

Princes
Risborough

car park / café

Industrial

150

50

n/a

n/a

Residential

Residential

467

More
Vulnerable

More
Vulnerable

More
Vulnerable

More
Vulnerable

subject to
addressing More
flood risk Vulnerable

High Wycombe Residential

Outdoor
Recreation

32.04

12

58

Retail / Offices
/ hotel

45

Less
Vulnerable

Less
Vulnerable

More
Vulnerable

More
Vulnerable

Zone 3a

Zone 3a

Zone 3a

98% zone 1; 2% Zone 2;

part of site would
be encroached
by the modelled
1 in 100
AEP+70% CC
Apply Exception
0.00% scenario
Test

92% zone 1; 7 % Zone 2;
1 % zone 3a

modelled 1 in
100 AEP extent
0.10% would increase

54% zone 1;46% Zone
2;0 % zone 3a

Zone 3a

60% zone 1; 35% Zone
2; 5% zone 3a

Zone 3b

55% zone 1; 44.98%
Zone 2; 0% zone 3a;
0.02% zone 3b

Zone 3b

Zone 3b

Zone 3b

Zone 3b

5%**

25% zone 1; 25% Zone
2; 5% zone 3a; 45%
zone 3b

90% zone 1; 1% Zone 2;
8% zone 3a; 1% zone 3b n/a

72% zone 1; 2% Zone 2;
23% zone 3a; 3% zone
3b
n/a

65% zone 1; 5% Zone 2;
25% zone 3a; 5% zone
3b
n/a

modelled 1 in
100 AEP extent
would increase

modelled 1 in
100 AEP extent
0.01% would increase

FZ3 not likely to
0.00% increase

modelled 1 in
100 AEP extent
40.00% would increase

FZ3 likely to
increase

FZ3 likely to
increase

FZ3 likely to
increase

Apply Exception
Test

Apply Exception
Test

Apply Exception
Test

Subject to
avoiding 3b area

Subject to
avoiding 3b area

yes

Very small areas of Surface Water flood risk (1 in
10, 1 in 100, 1 in 1000 events) / High risk of
groundwater emergence across the whole site / Site layout / Site
Historic record of sewer flooding in the area
design / SuDS

yes

Some areas of Surface Water flood risk (1 in 10,
1 in 100, 1 in 1000 events) / Different levels of
risk of groundwater flooding across the site /
Site layout / Site
Historic record of sewer flooding in the area.
design / SuDS

yes

Culvert blockage at Cores End road / Some
areas of Surface Water flood risk (1 in 10, 1 in
100, 1 in 1000 events)/ High risk of groundwater
flooding /Historic record of sewer flooding in the
area

yes

Large areas of surface water flood risk (1 in 10, 1
in 100, 1 in 1000 events) / Medium and high risk
of groundwater flooding/ Historic record of sewer Site layout / Site
flooding in the area / Low risk of reservoir failure design / SuDS

yes

Surface water flood risk (1 in 10, 1 in 100, 1 in
1000 events) / High risk of groundwater flooding /
Historic record of sewer flooding in the area /
Site layout / Site
Culvert blockage at the north and south
design / SuDS

yes

Risk from ordinary watercourse / very small
areas of Surface Water flood risk ( 1 in 10, 1 in
100, 1 in 1000 events) / Different levels of
groundwater flood risk across the site but high
risk across most of the site / Historic record of
sewer flooding in the area /Low risk from
Reservoir Failure

Site layout / Site
design / SuDS

Site layout / Site
design / SuDS

subject to avoiding
3b area
yes

Small areas of surface water flood risk (1 in 10, 1
in 100, 1 in 1000 events) / Samll area at high risk
of groundwater flooding ( 1 in 30 and 1 in 100
events) / Historic record of sewer flooding in the Site layout / Site
area
design / SuDS

subject to avoiding
3b area;
Apply Exception
Test
yes

Ordinary watercourse (part of Pyrtle Spring - risk
not mapped by EA) / Surface Water flood risk
areas (1 in 10, 1 in 100, 1 in 1000 events) /Part of
the site is at high risk of groundwater flooding ( 1
in 30 and 1 in 100 events) and the majority of the
site is in a groundwater emergence zone /
Site layout / Site
Historic record of sewer flooding in the area
design / SuDS

subject to avoiding
3b area;
Apply Exception
Test
yes

Surface Water flood risk areas (1 in 10, 1 in 100,
1 in 1000 events) /Part of the site is at high risk of
groundwater flooding ( 1 in 30 and 1 in 100) and
the majority of the site is in a groundwater
emergence zone / Historic record of sewer
flooding in the area / Risk from culvert blockage Site layout / Site
to the north and west
design / SuDS

PR3

Princes Risborough
Expansion Area

Princes
Risborough

Residential

local centre,
sports hubs,
green spaces,
road

2500

More
Vulnerable

Zone 3b

98% zone 1; 0.5% Zone
2; 1% zone 3a; 0.5%
zone 3b

n/a

# Where development is not appropriate having regards to NPPG table 3 and the highest flood risk zone, why the development is deemed acceptable in planning terms
* Site within 50m of flood zone 2, assessed in the SFRA level 2 to see if it would be encroached by future fluvial flood zone 3 when climate change is taken into account.
** Applicant's modelling , accepted by the EA in August 2016

FZ3 likely to
increase

Subject to
avoiding 3b area;
Apply Exception
Test

yes

Ordinary watercouses across the site / Surface
Water flood risk areas (1 in 10, 1 in 100, 1 in
1000 events) /Part of the site is at high risk of
groundwater flooding ( 1 in 30 and 1 in 100) /
Historic record of sewer flooding in the area

Site layout / Site
design / SuDS/
Drainage Strategy

