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1 Executive Summary

A. The proposal is a change of use of an existing commercial unit to self con-
tained flats. The vulnerability classification of the building changes from
“Less Vulnerable” to “More Vulnerable”.

B. The site lies, in part, in defended Flood Zones 2 and 3.

C. Safe access and egress routes are immediately available and the site will be
signed up to flood warning schemes.

D. The re-development does not impact on flood risk elsewhere.

E. The re-development of the site to domestic is considered acceptable as long
as the mitigation, warning and evacuation procedures can be maintained
over the lifetime of the development.
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2 Introduction

2.1 Site location

The project is at Waterperry Court, Middleton Road, Banbury, OX16 4QD, see Figure
1.
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Figure 1: Site location plan (Source: Client)

2.2 Proposed development description

The proposal is a change of use of the existing commercial building into self contained
flats (proposal plans at Appendix B).

3 Policies

In preparation for this Flood Risk Assessment (FRA), National Planning Policy Framework[3]

and British Standards on Assessing and Managing Flood Risk[1] were reviewed, and
their related policies were referred to in this report.

Furthermore, the Environment Agency have been consulted in order to establish the
flood zone of the proposed site.
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In addition, planning policies from the local authority were also reviewed including
its Strategic Flood Risk Assessment.

Some of key planning policies and comments are summarised as below.

3.1 National Planning Policy Framework (NPPF)

A site-specific flood risk assessment should be provided for all development in Flood
Zones 2 and 3. In Flood Zone 1, an assessment should accompany all proposals in-
volving: sites of 1 hectare or more; land which has been identified by the Environment
Agency as having critical drainage problems; land identified in a strategic flood risk
assessment as being at increased flood risk in future; or land that may be subject to
other sources of flooding, where its development would introduce a more vulnerable
use.

3.1.1 Paragraph 158 - Sequential test

The aim of the Sequential Test is to steer new development to areas with the lowest
probability of flooding. Development should not be allocated or permitted if there are
reasonably available sites appropriate for the proposed development in areas with a
lower probability of flooding. The Strategic Flood Risk Assessment will provide the
basis for applying this test. A sequential approach should be used in areas known to
be at risk from any form of flooding.

3.1.2 Paragraph 163

When determining planning applications, local planning authorities should ensure
flood risk is not increased elsewhere and only consider development appropriate in
areas at risk of flooding where, informed by a site-specific flood risk assessment fol-
lowing the Sequential Test, and if required the Exception Test, it can be demonstrated
that:

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

• the development is appropriately flood resilient and resistant;

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

• any residual risk can be safely managed; and
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• safe access and escape routes are included where appropriate, as part of an agreed
emergency plan.

3.2 Environment Agency Guidance on More Vulnerable development

up to 1ha in size in Flood Zone 3

The Sequential Test is applied by the Local Planning Authority (LPA) to planning ap-
plications within this category. Details of the sequential test are set out in paragraph
101 of the NPPF. The Sequential Test does not apply to Change of Use applications.

Planning applications must be accompanied by a site-specific Flood Risk Assessment
(FRA). The FRA should include information listed below:

• Flood level for the 1 in 100 annual probability river flood (1%); or 1 in 200 an-
nual probability sea flood (0.5%) in any year (including an allowance for climate
change) in relation to Ordnance Datum (Newlyn)

• Average ground level of the site in relation to Ordnance Datum (Newlyn)

• Finished floor level of lowest habitable room in relation to Ordnance Datum
(Newlyn)

• 1 in 1000 annual probability (0.1%) in any year flood level including an allowance
for climate change where this information is available.

• To indicate that surface water will be managed in accordance with the following
standards:

– Specific requirements for managing surface water set out in an adopted Stra-
tegic Flood Risk Assessment and/or Surface Water Management Plan pro-
duced by the Local Planning Authority.

– Surface water run-off will be controlled to ensure no flooding of property
and no increase in surface water run-off from the site to a watercourse or
receiving water body compared to the existing pre-application run-off rate
in a 1 in 100 year storm event (1% chance in any one year) plus an appropri-
ate allowance for climate change (Flood risk Practice Guide paragraphs 5.51
and 5.54)

– Meets the requirements of Approved Document Part H of Building Regula-
tions 2012.
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• Flood resilience and resistance: to indicate that flood resilience/resistance and
emergency escape measures/procedures have been incorporated where possible.
This applies to any part of the building (e. g. basements), that are situated below
the 1 in 100 annual probability river flood (1%); or 1 in 200 annual probability sea
flood (0.5%) level in any year (including an allowance for climate change).

• Other sources of flooding (not rivers or the sea): to indicate that the SFRA has
been referred to and that the recommendations regarding other sources of flood-
ing have been incorporated into the application.

All flood management measures will need to be supported by plans and drawings that
form part of the FRA.
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4 Flood risk analysis

4.1 Sequential test

This is an existing building hence the sequential test is deemed to have been passed.

4.2 Sources of potential flooding

Flood risk from various sources at the site is analysed in this section. It is concluded
that sources of major flooding risk at the site are fluvial from a tributary of the River
Cherwell.

4.2.1 Flood risk from sea and rivers

Flooding can occur from the sea due to a particularly high tide or surge, or combination
of both.

The site is not at risk from tidal flooding.

Flooding can also take place from flows that are not contained within the channel due
to high levels of rainfall in the catchment.

With reference to the Environment Agency Flood Mapping data, Figures 2 and 3, the
proposed site lies in an area classed as Flood Zones 2 and 3. This means that the
proposed site has high probability from river flooding (greater than a 1 in 100 annual
probability of river flooding in any year).

Figure 2: Site location relative to flood zone 3, an area with between a 1 in 100 and 1 in 1000 annual
probability of flooding in any one year (Source: EA online flood data).
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Figure 3: Site location relative to flood zone 2, an area with a greater than 1 in 1000 annual probability
of flooding in any one year (Source: EA online flood data).

4.2.2 Defences

With reference to the EA provided data, as at Appendix D, the site is noted to be pro-
tected to the 1 in 200yr standard by the Banbury Flood Alleviation Scheme.

4.2.3 Flood risk from sewer and highway drains

Flooding occurs when combined, foul or surface water sewers and highway drains are
temporarily over-loaded due to excessive rainfall or due to blockage.

There is no documented evidence of flood risk from highway drainage or sewage net-
works at the proposed site.

Hence, the risk of sewer and highway flooding to the site can be considered to be Low.

4.2.4 Flood risk from groundwater

Groundwater flooding occurs when water levels in the ground rise above surface levels.
It is most common in low-lying areas underlain by permeable rock (aquifers), usually
due to extended periods of wet weather.
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With reference to SFRA from the Council, the flood risk from ground water in the area
is low. The site has no documented evidence of flood risk from ground water however
this may manifest as surface water flooding.

4.2.5 Flooding risk from surface water

Flooding occurs when combined, foul or surface water drains are temporarily over-
loaded due to excessive rainfall or due to blockage.

The site is in an area at a High risk from surface water flooding, Figure 4 with flood
depths to 900mm for the 1 in 100yr event.

Figure 4: Site location relative to 1 in 100yr surface water flood risk area (Sources: EA RoSWF data
overlain on Google mapping)

4.2.6 Flood risk from infrastructure failure

Flooding occurs because of canals, reservoirs, industrial processes, burst water mains
or failed pumping stations.

The site is at risk from reservoir failure, as at Figure 5 with flood depths, relative to
ground level, of over 2m.

The EA however consider the relative risk of reservoir flooding to be Low.
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Figure 5: Site location relative to reservoir failure flood risk. The darker blue areas indicate flood depths
greater than 2m in the event of reservoir failure. (Source: EA online flood mapping)

4.2.7 Impact on flood risk elsewhere

Since the re-development is a Change of Use to an existing building the situation is
being made no worse than before. Compensatory measures are therefore not required.

4.2.8 Generation of Runoff

The post-development surface water run-off volume will not increase when compared
to the pre-development level because there are no planned changes to impermeable/permeable
areas.
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4.3 Flood risk vulnerability and flood zone “compatibility”

 
Flood risk 
vulnerability 
classification 
(see table 2) 

Essential 
infrastructure 

Water 
compatible 

Highly 
vulnerable 

More 
vulnerable 

Less 
vulnerable 

Zone 1      

Zone 2   Exception 
Test 
required 

  

Zone 3a Exception 
Test required 

  Exception 
Test 
required 
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Zone 3b 
functional 
floodplain 

Exception 
Test required 

    

Key:  Development is appropriate. 
    Development should not be permitted. 

 
Notes to table 3: 

Exception 
Test 
required 

Figure 6: Flood risk vulnerability and flood zone compatibility[2]

With reference to Figure 6, the proposed re-development of the site changes the vul-
nerability classification of the building from “Less Vulnerable” to “More Vulnerable”.
This is still considered to be appropriate development subject to a site specific FRA.

5 Levels

5.1 Floor level data

Refer to site level survey at Appendix A. Levels are found to be:

External ground levels down to 89.48m AOD

Lowest internal habitable ground floor level: 92.60m AOD

All other levels for higher floors are as shown at Appendix A
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5.2 Flood level data

Flood level data as provided by the EA for the nearest node (1.016), see Appendix D
and for nodes on the site itself, flood point 2. These data do not include revised climate
change allowances.

For this site, being in the Thames River basin district, the Higher Central Allowance is
considered appropriate to guide development and the Upper End allowance for sens-
itivity testing.

Climate change allowances of +35% & + 70% (Higher Central and Upper End to 2115)
are now to be applied to the data.

5.2.1 Establishing a stage to discharge relationship from EA data

Using the data as provided by the EA a stage discharge relationship was generated,
Figure 7. From this it is possible to add revised climate change allowances following
the “intermediate” approach. These can then be adjusted relative to the provided site
nodal data, at EA Flood Point 2, to arrive at revised flood levels relative to the site.

1 in 100yr + 70%  = 91.06

1 in 100yr + 35%  = 90.65

1 in 100yr = 90.24

1 in 100yr + 20% = 90.47

1 in 1000yr = 91.37

1 in 100yr + 20% at Flood point 2 = 90.38

1 in 1000yr at Flood point 2 = 91.34

1 in 100yr + 35% at Flood point 2 = 90.56

1 in 100y + 75% at Flood point 2 = 91.00

89

89.5

90

90.5

91

91.5

92
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ag
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Discharge, cumeccs

Stage discharge curve for Node 1.016

Figure 7: Stage-Discharge relation ship using EA data. Points are also plotted for the given flood point
2 nodes from which relative flood levels are established at the site.
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5.2.2 Applying revised climate change figures

It is now possible to fit revised climate change allowances:

The 100yr Higher Central allowance is + 35% and the Upper End is 70%

The 1 in 100yr + 35% flow is found to be 65.6 cumecs giving an “in channel” flood level
of 90.65m AOD.

The provided nodal data at “flood point 2” for the 1in 100yr + 20% and the 1 in 1000yr
are used to establish the relationship between “in channel” flood levels and the relative
flood levels at the site.

The 1 in 100yr + 35% CC allowance flood level at the site is found to be 90.56m AOD

For sensitivity the 1 in 100 + 70% = 82.7m3s-1 giving an “in channel” flood level of
91.06m AOD, see Figure 7, and site flood levels of 91.0m AOD.

These flood levels take no account for the 1 in 200yr defences in place in line with EA
requirements for assessment of flood risk.

5.3 Free board

Given this site is in flood zone 3 and the proposal is for single storey accommodation,
the minimum freeboard of 600mm is appropriate.

Hence minimum FFL should be no lower than 90.56 + 0.6 = 91.16m AOD

The lowest habitable floor level proposed is 92.6m AOD hence OK.

For sensitivity testing, this lowest floor level provides a 1.6m freeboard over the 1 in
100yr +70% flood event.

The floor levels also provide 1.26m freeboard over the modelled 1 in 1000yr event.

5.4 Basement floor usage

The use of the basement for non-habitable use, i.e. garages, is considered to be accept-
able.

5.5 Residual Risks

5.5.1 Flood warning scheme

Since it has been established that the site is sited in an area with, an albeit low, possib-
ility of flooding, the individual dwellings on the development must be signed up to
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the E.A. “Flood Warnings Direct”. This is a free service providing flood warnings by
phone, text or email. See https://www.fws.environment-agency.gov.uk/app/olr/home, or call
the E.A. on 0845 988 1188 for full information.

5.5.2 Safe access and egress

The NPPF stipulates that, where required, safe access and escape routes should be
available to/from new developments in flood risk areas. Access routes should be such
that occupants can safely access and exit the building in design flood conditions.

With reference to the site levels plans at Appendix A, the lowest level for a front main
entrance/exit door is 93.7m AOD which is 2.7m above design 1 in 100yr +35% flood
levels.

The safest exit route from the site is West along Merton Street and then West along The
Causeway as Figure 8.

Safe access route

options as indicted

by arrows

Figure 8: Safe access routes

The domestic flood plans will provide details of these exit routes from the local area.

5.5.3 Flood Plans

It is widely recommended that households are “reasonably prepared” to deal with a
flooding incident. Hence the developer will provide a Flood Plan (in line with the
EA guidance) for this development (See Appendix C for an example). The plan will
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provide guidance on emergency response procedures in the event of flooding to the
site. This will:

• Provide details of who to contact and how (insurers, energy suppliers, immediate
family and friends etc.);

• Provide details of how to turn off gas, electricity and water mains supplies;

• Provide details of designated safe egress routes out of the building and out of the
local area at risk;

• Provide details of E.A. Flood warning codes;

• Provide details of local radio stations;

• Provide a check list of essential items.

It is also suggested that such a plan could be saved securely on smartphones, webmail
or in the cloud so that residents can access it anywhere they can use their phone or
computer.

6 Conclusions

• The site lies in Flood Zones 2 and 3.

• The building benefits from defences sufficient to defend against the 1 in 200yr
flood event.

• Safe and dry access and egress is immediately available.

• The individual dwellings on the development will be signed up to the E.A. “Flood
Warnings Direct”.

It is therefore considered that the conversions to domestic accommodation is accept-
able.

Signed:

Dr. R. D. Saunders CEng, C. Build E, MCABE, BEng(Hons), PhD

Date: 26th October, 2020
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