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Proposed Retirement Living Flood Risk Assessment
76-78 High Street, Tonbridge, Kent

1 Introduction

1.1 Amazi Consulting Ltd has been instructed by McCarthy and Stone Retirement Lifestyles
Limited to prepare this Flood Risk Assessment (FRA) associated with the proposed retirement

living development at 79-78 High Street, Tonbridge, Surrey TN9 1EE.

1.2 This FRA has been prepared in accordance with National Planning Policy Framework (NPPF),
June 2019, and its accompanying gov.uk Planning Practice Guidance (PPG): Flood Risk and
Coastal Change (2016). It is expected that this report will be reviewed by the relevant
authorities as part of the documentation submitted for full planning permission, and the
reader will have some understanding of the technical issues relating to development and flood

risk.

1.3 This FRA report has been prepared for the sole use of McCarthy and Stone Retirement
Lifestyles Limited and its contents cannot be copied or relied upon by others, other than as

noted above, without the written authority of Amazi Consulting Ltd.

1.4 This FRA focuses upon the flood risks to the site. It has been undertaken as a desk study and
refers to flood data from other sources. The site surface water drainage has been assessed
separately by Infrastructure Design Ltd. This report does not attempt to comment upon the

Sequential Test, insurance or for flood events other than as stipulated by planning policy.
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2 Site Description

2.1 Existing

2.1.1 The 0.201 hectare (ha) development site is centred at approximate Ordnance Survey (OS)
national grid reference 558930 mE, 146400mN. The site location is shown on the plan in
Appendix A and in Figure 2.1. The River Medway is routed near to the west and north site
boundaries. A short distance south of the site is Botany Stream.
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Figure 2.1 - Site location

2.1.2 The site is within the jurisdiction of Tonbridge and Malling Borough Council and Kent County
Council.

2.1.3 The existing site levels are given on the site topographical survey in Appendix B. The levels
shown on the survey relate to OS GPS datum (mAOD). The existing site levels vary from
22.03 to 22.63 mAOD, but generally the majority of the site is relatively level. Figure 2.2
shows the local topography.

2.1.4 The existing site comprises hard surfacing at the west end and a retail unit to the east. The
retail unit goes beyond the extent of the planning application boundary.

LY
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2.1.5 The existing land use is classified as less vulnerable in accordance with Table 2 of the NPPF
Planning Practice Guidance (Reference ID: 7-066-20140306).
*Refer to NPPF Table in Appendix D
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Figure 2.2 - Local contours
(Source: TQ54ne_DTM_1m.tif)

2.2 Proposed

2.2.1 The proposed development is shown on the drawings in Appendix C and comprises the
construction of 36 living apartments (20 x 1bed, 16 x 2bed) with associated car
parking provision.

2.2.2 Proposed levels are shown on Infrastructure Design Ltd drawing in Appendix E. The
proposed floor levels are:
Ground floor west (reception, office, amenity space) = 22.475 mAOD
Ground floor east (Stairwell) =22.175 mAOD
First floor = ¢25.5 mAOD

2.2.3 Current best practice indicates that the design life of a residential development should be
100 years. The year 2121 is therefore considered appropriate in assessing the possible
impacts of climate change upon flood risk.

5
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2.2.4

Flood Risk Assessment

The proposed site use is classified as more vulnerable in accordance with Table 2 of the

Planning Practice Guidance (Reference ID: 7-066-20140306). The proposed retirement living

development site is fully within flood zone 1*. An extract from Table 3 of the Planning
Practice Guidance (Reference ID: 7-067-20140306) given below indicates in red the
appropriate nature of the site’s development’s classification.

*See Appendix D

(For flood zone information, refer to section 3.1.)

5

Flood Flood Risk Vulnerability Classification

Zones
Essential Highly More Less Water
infrastructure vulnerable vulnerable vulnerable compatible
1Z°”e J s v " v
Zone Exception
2 v Test v
required
Zone |Exception
3at |Testrequired X o
t
Zone |Exception
3b* |Testrequired X pd X A

*

Key:
v Development is appropriate

X Development should not be permitted.
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3.1

3.11

3.2

3.21

Fluvial Flooding

Flood Zones

As shown in Figure 3.1, the site lies fully within flood zone 3*.

*Refer to Appendix D.

Flood Risk Assessment
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Figure 3.1 - Flood Zones
(Source: Flood_Map_for_Planning_Rivers_and_Sea_Flood_Zone_2.shp &

Flood_Map_for_Planning_Rivers_and_Sea_Flood_Zone_3.shp, downloaded 05 May 2021)

Flood Defences

Figure 3.2 shows the Environment Agency flood defence data. There are defences around
the east/south bank of the River Medway west of the site, but no raised defences to the
north or east of the site. The lowest being a wall with a crest level of 21.5 mAOD. The Botany

Stream has high ground at its north bank.
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Figure 3.2 - Flood defences (reference, crest heigh and type)
(Source: Spatial_Flood_Defences_Including_Standardised_Attributes.shp, 05 May 2021)

3.3 Flood Levels

3.3.1 The Environment Agency has provided results from its hydraulic modelling of the River
Medway (Ref: KSL 215277 AC). We have used this flood model output data within GIS
software to create Figures 3.3 to 3.10. A summary of the resulting peak flood levels is given
in Table 3.1.

3.3.2 The climate change allowances included in the Environment Agency modelling as compatible
with the current Gov.uk Flood risk assessments: climate change allowances, July 2020.

Table 3.1 - Predicted peak flood levels at site (MAOD)*
Defended Undefended
1:20 22.4 -

(in river channel, site

remains dry)

1:100 22.62 23.28
1:100 + 35% CC 23.43 23.60
1:100 + 70% CC 23.84 -

1:1,000 24.03 24.33

CC = climate change

*Exact flood levels taken from electronic .asc file along site’s west boundary, i.e. peak flood level at site.
Predicted flood levels at the east of the site are lower, but for the purpose of this assessment, the peak levels
only have been used as a precautionary approach.

LY
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I '
Figure 3.4 - 1:100 year defended flood extent and peak flood levels (MAOD)

(Source: Medway_Model2_101_Def_0100_27N0OV43551900_hMax.asc)
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Figure 3.5 - 1:100 year undefended flood extent and peak flood levels (mMAOD)
(Source: Medway_Model2_101_Und_0100_18FEB54602100_hMax.asc)
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Figure 3.6 - 1:100 + 35% CC defended flood extent and peak flood levels (mMAOD)
(Source: Medway_Model2_101d_Def 0100PLUS35PC_17JAN58611100_hMax.asc)
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Figure 3.7 - 1:100 + 70% CC defended flood extent and peak flood levels (mMAOD)
(Source: Medway_Model2_101d_Def 0100PLUS70PC_17JAN58611100_hMax.asc)

Peak Flood Level (mAOD)

Figure 3.8 - 1:100 + 35% CC undefended flood extent and peak flood levels (mMAOD)
(Source: Medway_Model2_101d_Und_0100PLUS35PC_14DEC58021600_hMax.asc)
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Figure 3.9 - 1:1,000 defended flood extent and peak flood levels (mAOD)
(Source: Medway_Model2_101d_Def 1000_01JAN31620200_hMax.asc)
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Figure 3.10 - 1:1,000 undefended flood extent and peak flood levels (MAOD)
(Source: Medway_Model2_101d_Und_1000_02JAN32620000_hMax.asc)
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3.3.3 Comparing the proposed site floor levels with the predicted flood levels (defended

situation):

e Ground floor west (reception, office, amenity space) = 22.475 mAQOD:
The 1:100 vyear flood level is 22.62 mAOD. So these proposed ground floor areas are 0.145 m
below this flood level.
The 1:100 year plus climate change peak flood levelis 23.43 mAOD. So these proposed ground
floor areas are 0.955 m below this flood level.
The 1:1,000 year flood level is 24.03 mAOD. So these proposed ground floor areas are 1.555 m
below this flood level.

e Ground floor east (Stairwell) =22.175 mAOD
The 1:100 vyear flood level is 22.62 mAQOD. So these proposed ground floor areas are 0.445 m
below this flood level.
The 1:100 year plus climate change peak flood levelis 23.43 mAOD. So these proposed ground
floor areas are 1.255 m below this flood level.
The 1:1,000 year flood level is 24.03 mAOD. So these proposed ground floor areas are 1.855 m
below this flood level.

e First floor (sleeping and main residential accommodation) >25.5 mAOD
The 1:100 vyear flood level is 22.62 mAOD. There is at least 2.88 m freeboard above the flood
level to first floor and above.
The 1:100 year plus climate change peak flood levelis 23.43 mAOD. There is at least 2.07 m
freeboard above the flood level to first floor and above.
The 1:1,000 year flood level is 24.03 mAOD. There is at least 1.47 m freeboard above the flood
level to first floor and above.

3.3.4 The flood levels in section 3.3.3 are the fully defended situation. It is necessary to also
consider the ‘residual’ event, i.e. if defences were to fail. We do not have modelled flood
levels for a defence failure event, but we can refer to the fully undefended flood levels in
Table 3.1. For this site the fully undefended flood levels are all higher than the defended
flood levels. The residential floor levels are well above these flood levels.

3.3.5 Apart from where there are internal areas at the ground floor, the facades of the site will be
permeable, comprising hit and miss brickwork. This will enable flood water to flow through
the site.

3.3.6 This report has been undertaken as a desk study and relies upon flood data supplied by the
Environment Agency. The hydraulic modelling this is based upon includes assumptions in
modelling parameters and inaccuracies in input data and the modelling methodologies. This
flood data is currently the best available data for assessing flood risks at the site. We have
assessed the design events currently stipulated by national planning policy and Environment
Agency guidelines. There is always the risk, however small, that flooding could be different
to the design events assessed.
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3.4 Flood Storage

3.4.1 The drawing in Appendix F summarises the existing verses proposed site flood storage
volumes. The proposed development results in a net increase in site flood storage of 131.2

m3.

3.5 Flood Management

3.5.1 Generally the site is defended from flooding by defences. However there are events where
the site is considered to be at risk of flooding and to significant depth. The residential floors
will remain well above the flood levels, but access to the site may be hindered since the
access route to the site would also be inundated in such events. Figure 3.11 shows the peak
predicted flood hazards during the future 1:100 year event. This illustrates that the site and
its surroundings have a hazard rating in the category of danger for most (assuming defences
remain as existing). So there are various measures that need to be taken in order to
manage these risks.

_ar-\'-’l_j'l r_‘L-'L_LJLJTf] S _,_!___J#‘? == ---...________ _-""—-—-—.__

Figure 3.11 - 1:100 + 35% CC defended peak flood hazards

(Source: Medway_Model2_101d_Def 0100PLUS35PC_17JAN58611100_zukOMax.asc)
Unshaded = very low hazard - caution

= Danger for some, including the elderly
Orange = Danger for most
Red = Danger for all
In accordance with Flood Risk to People.

'
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3.5.2 All site management should be aware of the possible flood risks. It will be necessary for the
management to prepare a site flood management plan. This will need to clearly stipulate
how to communicate flood risks to staff, what actions to take in advance of flooding and
when flooding nearby is imminent. Further advice on suitable preparation measures are
given at:

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/
410606/LIT 5284.pdf

3.5.3 The site management and owners should sign up to receive flood warnings. Evacuation from
the site should be prior to flooding occurring using the usual vehicular access routes onto
the site. If for some reason evacuation has not occurred prior to flooding occurring at the
site and on its access route, then it is likely to be sensible to adopt a stay put policy. There
should, therefore, be resources kept on site to enable residents to safely stay insitu for a
suitable period of time. For example by keeping stores of bottled water and other essential
supplies.

3.5.4 Other advice and information on preparing for flooding is available from the following
websites:
Environment Agency Floodline: 0345 988 1188 and
https://www.gov.uk/prepare-for-a-flood

National Flood Forum booklet:
https://nationalfloodforum.org.uk/about-flooding/preparing/checklist-action-plan/

Kent County Council:

https://www.kent.gov.uk/environment-waste-and-planning/flooding-and-drainage/flood-

preparation-and-help-after-a-flood

3.5.5 It is not safe to walk, swim, cycle or drive through flood water. It may be fast flowing,
contain debris, be contaminated or hide unseen dangers. Flood evacuation should be
undertaken in advance of flood water reaching the vicinity of the site and always in
accordance with the instructions of the emergency authorities.

3.6 Flood Resilience

3.6.1 It will be prudent for the building sub and super structure design to take into account the
possibility of flooding to, say 0.5 m above the design flood levels due to wind action and
uncertainties in the flood modelling. Where possible, include flood resilience measures
outlined in CLG, Improving the Flood Performance of New Buildings (2007) and CIRIA Code of
practice for property flood resilience (C790), Flood Resilient Building BS85500:2015, Flood
resistant and resilient construction and CIRIA improving flood resilience advice Sheets 1-8.
Flood resilience measures extend the duration over which the building can withstand a head
of water. A water tight structure is not proposed. Recommended measures include:

. All plant in the plant room to be above the flood levels in Table 3.1, or made
waterproof.
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. All doors and glazing shall have frame to brickwork joints fully sealed
. Any new plaster boarding at ground floor level will be laid horizontally.
. Electrical services to run at ceiling level and drop down to service points where ever

possible given the specialist nature of the building. Electricity meter placed at high
level.

. Proposed extension: Low absorbency brickwork where applicable, i.e. clay
engineering or DPC brick with less than 7% moisture content by absorption.

) Closed cell type insulation that is well fixed.

. Use of good quality mortar, ideally cement:lime:sand (1:1:5-6) plus air entrained
where practicable to better accommodate shrinkage cracking, or sand:cement (1:3).

. Detailed structural design should take into account the remote possibility of
flooding on site to a level of 24.33 mAOD.
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4 Surface Water Flood Risks

4.1 Figure 4.1 shows that the site is not identified at high or medium risk of surface water
flooding. There may be surface water flooding in the local area as indicated. The drawing in
Appendix E indicates how the proposed ground floor levels at the west of the site is to be
slightly raised about surrounding ground levels. The need for level thresholds has limited the
raising of floor level.
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Figure 4.1 — Risk of flooding from surface water

(Source: https://flood-warning-information.service.gov.uk/long-term-flood-risk/postcode)

»
oamazl Consulting Ltd Page 15 AMAS823 Rev 0 —17 May 2021



Proposed Retirement Living Flood Risk Assessment
76-78 High Street, Tonbridge, Kent

5.1

5.2

53

5.4

Summary

The proposed development comprises construction of a construction of 36 living
apartments (20 x 1bed, 16 x 2bed) with associated car parking provision.

The site lies within flood zone 3 associated with the River Medway, located a short distance
west and north of the site. The predicted peak 1:100 year plus 35% climate change flood

level at the site is 23.43 mAOD.

The building has been designed to ensure that the residential accommodation is situated at
first floor and above, with a minimum floor level of 25.5 mAOD.

It will be important for the site management to have a clear flood management measures in

place to receive flood warnings and act appropriately to keep site occupants safe.
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A

Site Location
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Table 1: Flood Zones

These Flood Zones refer to the probability of river and sea flooding, ignoring the presence of
defences. They are shown on the Environment Agency’s Flood Map for Planning (Rivers and
Sea), available on the Environment Agency’s web site, as indicated in the table below.

Flood Zone

Zone 1 Low
Probability

Zone 2
Medium
Probability

Zone 3a High
Probability

Zone 3b The
Functional
Floodplain

Definition
Land having a less than 1 in 1,000 annual probability of river or sea
flooding. (Shown as “clear’ on the Flood Map — all land outside Zones 2 and
3)
Land having between a 1 in 100 and 1 in 1,000 annual probability of river
flooding; or land having between a 1 in 200 and 1 in 1,000 annual
probability of sea flooding. (Land shown in light blue on the Flood Map)

Land having a 1 in 100 or greater annual probability of river flooding; or
Land having a 1 in 200 or greater annual probability of sea flooding.(Land
shown in dark blue on the Flood Map)

This zone comprises land where water has to flow or be stored in times of
flood. Local planning authorities should identify in their Strategic Flood Risk
Assessments areas of functional floodplain and its boundaries accordingly, in
agreement with the Environment Agency. (Not separately distinguished from
Zone 3a on the Flood Map)

Note: The Flood Zones shown on the Environment Agency’s Flood Map for Planning (Rivers
and Sea) do not take account of the possible impacts of climate change and consequent
changes in the future probability of flooding. Reference should therefore also be made to the
Strategic Flood Risk Assessment when considering location and potential future flood risks to

developments and land uses.

Paragraph: 065 Reference ID: 7-065-20140306

Revision date: 06 03 2014
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Flood Risk Assessment (FRA) Checklist
This document should be attached to the front of the Floor Risk Assessment (FRA) issued to Local Planning
Authorities (LPA) in support of a development proposal which may be at risk of flooding. This document is not a
substitute for a FRA. Please note, under our responsibilities as a statutory consultee we will review any submitted
FRA only in respect to fluvial and tidal risk. Your FRA should also consider other sources of flooding such as surface

water, drainage, and ground water flooding.
1.Development Proposal

Site name

Environment

W Agency

76-78 High Street, Tonbridge, Kent

National Grid Reference (NGR)

558930 mE, 146400mN

Flood Risk Assessment

Reference/Title: Flood Risk Assessment
Date: May 2021

Existing site use & vulnerability

Car park and retail unit

compensation?
3. Please provide a node map and accompanying table in the Flood Risk Assessment similar to the
example given (see Appendix A). You should clearly demonstrate the highest and most representative
flood levels for your proposed development. For example, if it is a small extension (< 250 square metres)

classification

Proposed site use & vulnerability Residential care home

classification

2. Flood Risk \
Flood Zone(s) affecting the site/property Fz3

Sources of flooding affecting the site River Medway

Have you considered flood storage YesiNeo **

then approximately 5-10 nodes would be sufficient. For larger sites, approximately 10 to 20 nodes would

be appropriate.

4. Mitigation

Finished floor levels (in mAOD) for each
proposed floor.

Have you considered a freeboard for these
Finished Floor Levels?***

Refer to 2.2.2 of the FRA:
Ground floor west (reception, office, fitness room) = 22.475

mAOD
Ground floor east (Stairwell) = 22.175 mMAOD
First floor = c25.5 mMAOD

Drawing reference showing Finished Floor
Levels for proposed development

Appendix E of FRA

Have you considered suitable internal and
external access for safe refuge above the
flood level?

5.Proximity to the watercourse/ flood defe
Are the proposed developments on, over,
under or within 8 metres of a fluvial main
river or 16 metres of a tidal main river or
flood defence?

Map Many of our flood datasets are available online:
Flood Map For Planning (Flood Zone 2, Flood Zone 3 ,Flood Storage Areas, Flood Defences, Areas Benefiting from

YesiNoe
For sleeping accomodation

ce/ culvert
¥Yes/No

If yes, please provide a cross section drawing in your planning
application showing the distance of the proposed development in
relation to the watercourse/flood defence/culvert. The measurement
should be taken from the closest point of the proposed development
to the top of bank/ landward face of a flood defence or culvert.

If yes, this may require a Flood Risk Activity Permit.
https://www.gov.uk/quidance/flood-risk-activities-environmental-
ermits

Defences, , Risk of Flooding from Rivers and Sea, Historic Flood Map, Current Flood Warnings

Environment Agency, Orchard House, Endeavour Park, London Road, West Malling, ME19 5SH

Customer services line: 03708 506 506
Email: enquiries@environment-agency.gov.uk
www.environment-agency.gov.uk
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