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Figure 3—Site Reference Points
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1. INTRODUCTION

Eagle Eye Environmental Solutions Ltd (EEES) have produced a Flood risk Assessment Report for the
proposed residential redevelopment at Mermaid and Playbox, Sea Road. Bognor Regis. PO22 7AW.

The objective of this assessment is to demonstrate that the proposed development will be safe for its
lifetime considering the vulnerability of its users, without increasing the risk of flooding elsewhere.
The report was commissioned by Mr M Meisels of Chester Buildings LTD.

2. PROPOSED DEVELOPMENT
It is understood that the proposed development is for a four bedroomed detached three storey
house.

Figure 1 contains the site location plan and proposed development elevation plan.

5. SITE DESCRIPTION
The site is located to the west of Sea Road and adjacent to Aldingbourne Rife and the Longbrook
pumMping station. The site covers an area of approximately 210m?. Residential properties are located
adjacent to the site on the east side. The sites gradient ranges from 3550macd at southern end of
the site to 3.520maod at the northern end of the site.

4. SUPPLIED INFORMATION
EEES were supplied with proposed site plans, including elevations of the proposed development.
Information was requested and supplied by the Environment Agency on flood risk assessment
products.

Groundsure Flood Insight Report (GS-5283068) was utilised in the assessment of the flood risk. The
reportis included in Appendix A of this report.

5 STRATECIC FLOOD RISK ASSESSMENT
The property lies within the area covered by the Arun District Council Level 1 and Level 2 Strategic
Flood Risk Assessment (SFRA) undertaken by JBA Consulting (Updated 2016). The SFRA uses the
Environment Agency Flood Zone maps to inform the assessment and does not provide any
additional information relevant to the various risks of flooding.

The SFRA does include an assessment of climate change, and impact on flood zones in the area.
However, no account is taken in the assessment of the flood defences.

©. POTENTIAL FLOODING ON SITE

6.1 Environment Agency Flood Map for Planning {from rivers and sea)
Thesiteis located within Flood Zone 3. Flood Zone 3are areas that could be affected by flooding from
the sea with a 11in 200 (0.5%) or greater chance of occurrence in each year, or flooding from a river
with a 1in 100 (1%) or greater chance of occurrence each year.

Flood Zones refer to the to the probability of river and sea flooding ignoring the presence of any
defences. Figure 2 contains the Environment Agency's Flood Map for Planning.

6.2 Risk of Flooding from Rivers and Sea (ROFRAS)
The Environment Agency provides an indication of river and coastal flood risk at a national level on a
50m grid with flood rating at the centre of the grid. ROFRaS data for the site indicates itisin an area
of low chance of flooding in any given year.

Low-the chance of flooding from rivers and sea is less than 11n 100 (1%) but greater than or equal to ]
N 1000 (0.1%) in any given year.
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6.5 Flood Risk Vulnerability and Flood Zone Compatibility
Table 1 and Table 2 from the National Planning Policy Framework (2018) identifies the Flood Risk
Vulnerability classification of a site in relation to flooding. The site has been assessed as located in
Zone 3a which eguates to a high probability

The results of the flood risk vulnerability and flood zone ‘compatibility’ show that an exception test is
reguired as the proposed development is classed as ‘More Vulnerable'

6.4 Historic Flood Outlines
No records of historic flooding on site are held by the Environment Agency as identified in the
Groundsure report. Absence of historic flood events for an area does not mean that the area has
never flooded, but only that the Environment Agency do not currently have records within the area.

/. TIDAL FLOOD RISK

71 Modelled Flood Levels, Flood Depths, Breach Levels, Breach Depths, Breach
Velocity and Breach Hazards

Product 4 and 8 supplied by the Environment Agency contains modelled flood risk data on water
levels, flood depths, breach levels, breach depths, breach velocity and breach hazards for tidal
undefended and tidal defended at three reference points for the site. All levels are taken from: Ems
to Littlehampton Modelling (Arun to East Head Model) produced on: 16/07/2018. Reference points on
site are shown in Figure 3. Model outlines (Defended Tidal) Map is shown in Figure 4. Water levels
are shown in Tables 2- 9 below.
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8. FLOOD DEFENCES

Bognor Regis coastline faces predominantly to the south east and is exposed to wave action.
Historically the area has been inundated by extreme sea levels during surge and storm events. The
Aldingbourne rife discharges through a pumped outfall and is at risk from tide locked fluvial flooding
and inundation from wave overtopping of the defences.

The coastal defences are predominantly shingle ridges with scme sections also having additional
protection from wave return walls, wide promenades, and rear splash walls. A series of offshore
breakwaters have been constructed to help stabilise the beach and provide additional coastal
protection. The National Flood and Coastal Defence Database (NFCDD) Defence Condition Grade —
Majority of the timber groynes: Condition Grade 1 (Excellent) or Grade 2 (Good). Small minority at
Bognor Regis are Grade 3 (Poor). Rock Groynes: Condition Grade 1 (Excellent). Backshore defences:
Condition Grade 2 (Good). Figure 5 contains the flood defence map, Environment Agency
maintained, and the flood defence map, 3™ party maintained.

9 SURFACE WATER (Pluvial) FLOOD MAP
Surface water flooding is defined as flooding caused by rainfall-generated overland flow before the
runoff enters a watercourse or sewer. In such events, sewerage and drainage systems and surface
watercourses may be entirely overwhelmed.
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Surface water flooding will usually be a result of extreme rainfall events, though also occur when
lesser amounts of rain falls on land which has low permeability and/or is already saturated, frozen or
developed.

Flood data is provided by JBA Risk Management Limited on the risk of Surface Water (pluvial)
flooding at the site, flooding has been identified as Negligible. This indicates that this area would be
expected to be affected by surface water flooding in a 1in 1000-year rainfall event to a depth of less
than O.1m.

The data set was produced by simulating 1in 75 year, 1in 200 year and 1in 1000-year rainfall events.
The JBA model provides the maximum depth of flooding in each 5m “cell” of topographical mapping
coverage. The maps include 7 bands indicating areas of increasing natural vulnerability to surface
water flooding. These are;

e Negligible - Less than O1m in a1in 1000 year rainfall event

e Low-Createrthan Olminalin 1000-year rainfall event

e Lowto Moderate — Between O.1m and 0.3m in a 1in 200 year rainfall event
e Moderate — Between 0.3 and Im in alin 200 year rainfall event

e High—-Between 01, and 0.3m inalin 75year rainfall event

10. SURFACE WATER FEATURES
The following surface water features were identified within 250m of the site. A surface waters feature
rmap is contained in the Groundsure Report, Appendix A

11. CROUNDWATER FLOODING
Groundwater flooding is defined as the emergence of groundwater at the ground surface or the
rising of groundwater into man-made ground under conditions where the normal range of
groundwater levels is exceeded.

Based on the underlying geoclogical conditions the site is susceptible to the potential for
groundwater flooding at surface which relates to Superficial Deposits Flooding.

The British Geological Survey confidence rating of the result is 'Moderate’. Confidence ratings are on
a threefold scale- Low, Moderate and High. This provides a relative indication of the BGS confidence
in the accuracy of the susceptibility result for groundwater flooding. This is based on the armount and
precision of the information used in the assessment. BGS Groundwater Flooding map is contained
inthe Groundsure report, Appendix A

12. BCS CEOLOCGICAL INDICATORS OF FLOODING
The BGS Geological Indicators of Flooding (GIF) data set is a digital map based on the BGS Digital
Geological Map of Great Britain at the 1:50,000 scale (DIGMapGB-50). The data identifies the presence
of superficial geclogical deposits which indicate that the site may be, or have been in the past,
vulnerable toinland and/or coastal flooding. The assessment does not take into account of any man-
rmade factors such as flood protection schemes. Table 10 shows the Geological Indicators of Flooding
within 250m of site,
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15 EXCEPTION TEST
The purpose of the exception test is to ensure that the new development is only permitted in areas
at risk from flooding where flood risk is clearly outweighed by other sustainability factors and where
the development will be safe for its lifetime, considering climate change and without increasing the
risk elsewhere.

e Creation of short term employment oppaortunities during the construction phase of the
development,

e The proposed developrment will provide sufficient housing to enable the residents to live in a
home that is suitable to their needs;

e Thedevelopment proposed is to replace the previous building on site that was destroyed by
fire;

e A high guality, efficient living environment will be created: and,

e Flood risk mitigation measures are incorporated into the developrments design to reduce
flood risk.

The development has been deemed safe, without increasing the flood risk elsewhere.

14, FLOOD RISK MANACEMENT

141 Flood Mitigation Measures

e The residents of the property would be advised to register with the Environment Agency's
Floodline Warnings Direct Service to receive alerts and warnings.

e Asite flood plan should be drawn up using the councils Flood Warning and Evacuation Plan
Cuidance. A personal flood plan is also recommended, an example of a personal flood plan is
contained in Appendix B.

e [T is recommended that permeable surfaces be incorporated into the design of ocutdoor
spaces where possible to minimise reduction of surface water run-off and hence pressure on
the drainage systems. 'Soft’ landscaping materials such as vegetation are most effective, also
gravels and permeable hard paving.

15, FLOOD RISK ASSESSMENT SUMMARY

e Thesitecoversan area of approximately 210m?. The actual proposed residential development
covers an area of approximately 85m?. This leaves an area of 125m~?.

e The development area of the site lies within the Environment Agencies flood zone 3, this is
land assessed as having a 1in 200 or greater annual probability of flooding from the sea
(>0.5%) in any year ignoring the presence of sea defenses, and a 1in 100 (1%) or greater chance
of occurrence of flooding from rivers.

e Th EA holds no records of the site flooding, although reports of floeding in the surrounding
areas have been identified.

e The EArisk of flooding from rivers and sea has been assessed as Low.
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Finished ground floor levels in the proposed development are set at 4.050maaod. The lowest
level on site is at the northern end at a height of 3520maod, the highest site levels are at the
southern end at 3.550maod.

e Modelled tidal flood levels (defended) on site range from 2.60maod to 312maod. Tidal
undefended levels range from 4.85macd to 4.88maod. This is based on an annual
exceedance probability of 0.5% (2115).

e Modelled tidal water depth levels (defended) on site range from 0.06m to 0.08m. Tidal
undefended levelsrange from 2.30maod to 2.34maod. This is based on an annual exceedance
probability of 0.5% (2115).

e Modelled flood breach levels on site range from 2.87maod to 3.37maod. This is based on an
annual exceedance probability of 0.5% (2115).

e Modelled flood breach depths on site range from 0.20macd to 0.36maod. This is based on an

annual exceedance probability of 0.5% (2115).

lo. REPORT CONCLUSION
The Flood Risk Assessment considers all sources of flooding at and near the site. Fluvial and tidal
flood risk has been analysed using the results from computer maodels supplied by the Environment
Agency, aswell as existing Environment Agency Flood Zone Mapping. Information was also extracted
from the Groundsure Flood Insight Report.

The proposed site is situated on the south east coastline and therefore exposed to wave action.
Historically the area has been inundated by extreme sea levels during surge and storm events. The
Aldingbourne rife discharges through a pumped outfall and is at risk from tide locked fluvial flooding
and inundation from wave overtopping of the defenses. Due to the level of defenses and coastal
protection, it is concluded that flooding would only occur in extreme events. The resulting flood
extents are predicted to be much smaller than those indicated in the Flood Zones, which represent
an undefended case.

The ground floor finished floor levels of the proposed development are at a height of 4.050maod. The
highest modelled flood depth (Tidal defended: 0.5% -2115) on site is 3.12maod. This gives the proposed
developrment on site a freeboard allowance of 0.93maod.

It has been assessed that the proposed development of the site will be safe for its lifetime considering
the vulnerability of its users, without increasing the risk of flooding elsewhere. The Flood Risk
Assessment is based on the submitted proposed development plans for the identified site.
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Flood Map for Planning (Rivers and Sea). Centred on P022 7AW. Created 11/7/18.
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© Crown Copyright and database rights 2018 . Ordnance Survey 100024198

Contact Us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506 (Mon-Fri 8-6). Email: enquiries@environment-agency.gov.uk
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Site Boundary & Node Point Map. Centred P022 7AW. Created 11/7/18.
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Model Outlines (Defended Tidal) Map. Centred P022 7AW. Created 11/7/18.
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Flood Defence Map (EA Maintained). Centred on P022 7AW. Created 11/7/18.
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Flood Defence Map (3rd Party Maintained). Centred on P022 7AW. Created

%,
4%,
//,

p 7

Legend

Defences (3rd party maintained)

INEEEEREEERE

oo

T

0 100

Asset type not defined
Embankment

Wall

Flood Gate
Demountable Defence
Bridge Abutment

High Ground

Beach

Barrier Beach
Promenade

Quay

Cliff

Dunes

200 300

Metres

© Crown Copyright and database rights 2018 . Ordnance Survey 100024198.

ARUN DISTRICT COUNCIL FP/201/18/PL







\\““\\
§
NN
] ‘\\\§§
3§

N
Groundsure

#

Addrass: MERMAID AND PLAYBOX, SEA ROAD, FELPHAM, PO2Z 7AW
Date: 31 duizog
Reference: GS-5283068

Clisnt Eagle Eve Envirenmental Selutions

NW M NE

R

\ .:

D
\\

W g sE
Aerial Photograph Capture dater 20-May-2015
Grid Reference; 484753 ,099200
Site Sirer (.0%ha

ARUN DISTRICT COUNCIL FP/201/18/PL



S
Sy

N

g
O

Groundsure

CONEENTS PAGE ittt ettt et e et e she et e ae s se e e e snne 3
OVEIVIEW OF FINAINGS.c.tevetirieiriritceieietrte ettt ettt ettt st sttt st ettt sttt bbb s eaesensestaeesensenees 4
1. Environment Agency/Natural Resources Wales Flood Map for Planning (from rivers and the
Y7 ) T TS 6
1. Environment Agency/Natural Resources Wales FLOOd ZONES......ccoueeveennienneccnecieenenienene e 7
2. Environment Agency/Natural Resources Wales RoFRaS Flooding Map.......cccccvveveccceeecvnneenene 12
2. Environment Agency/Natural Resources Wales Risk of Flooding from Rivers and the Sea
(ROFRAS) .ttt sttt sttt st et st st et st bt st b e st bbb st e e be et st e bt 13
3. Environment Agency/Natural Resources Wales Historic Flooding Events Map........cccccecevencee 15
3. Environment Agency/Natural Resources Wales Historic Flooding Events......cccovvviveveeieeenne 16
4. JBA Surface Water (PLuvial) FLOOD MaP....cciririieieieiirieeirieeceee sttt et stes s e e seeseensenees 17
4. JBA Surface Water (PLuvial) FLOOGING ....oiirieiieeieeiietereieet ettt st e s e enees 18
5. SUMface Water FEATUIES MaP ittt sttt ettt st sess ettt seetesess et sessenesasseneeeneas 20
D SUITACE WALl FOATUIES ettt ettt ettt st s e eaet et et aeseen et et eseeeeseenseneaneeseens 21
6. BGS Groundwater FLOOAING Map ... oottt ettt sresteseeesseseesressetssessesaesseseereesnesnnesaeens 22
B. GroUNAWATET FLOOTING weitiriiiiiitiierine ettt ettt sttt ettt et sre s et ss e sae st est s esaesaesaeesrenen 23
7. BGS Geological INdicators Of FLOOTING ... ettt et st cese et e saesesesaeesee e 25
8. JBA Canal Braak Map ... oottt ettt ettt e st vt et se b e b she e e sr e sae e sre s baeseeenraen 26
8. JBA Reservoir and Canal Datal . i ettt sttt ettt sttt sttt et st 27

Feport Referenca: GS-5283068
Cliert Reference NN1013

ARUN DISTRICT COUNCIL FP/201/18/PL



For further details on sach dataset, please refer to each individual section in the main report as listed,

Serticey CEnvironment Agency/Natural Resources Wales Flood Zones

1.1 Are there any Enviroment Agency Zone 2 floodplains within 250m of the study site? Yas
1.7 Are there any Environment Agency/Natural Resources Wales Zone 3 floodplains within 250m of Ves
the study site T
1.3 Are there any Flood Defences within 250m of the study site? Yos
1.4 Are there any areas benefiting from Flood Defences within 250m of the study site? No
1.5 Are there any Proposed Flood Defences within 250m of the study site? Yas
1.6 Are there any areas used for Flood Storage within 250m of the study site? Mo
Sectian Z:Risk of Flooding from Rivers and the Sea (RoFRaS)

2.4 What is the Risk of Flooding from Rivers and the Sea (RoFRaS) Flood Rating for the study site? Low
Sectist AHistoric Flood Events

3.4 Has the site been subject to past flooding as recorded by the Environment Agency/Natural No
Resources Wales?

sertion S IBA Surface Water (Pluvial) Flood

4.1 Is the site or any area within 50m at risk of Surface Water (Pluvial) Flooding? NG
Section b Surface Water Features

5.1 Are there any surface water features within 250m of the study site? Yas

suction o Groundwater Flooding
&1 What is the maximum BGS Groundwater Flooding susceptibility within 50m of the study site?

6.2 What is the BGS confidence rating for the Groundwater Flooding susceptibility areas?

Seciion 7 BGS Geological Indicators of historic flooding

7.1 Are there any geological indicators of historic flooding within 250m of the study site?

Potential ar Surfag

Yes

m

Seetion 8 IBAReservoirand CanaliData

8.1 Is the property located in an area identified as being at potential risk in the event of a reservoir
failure?

8.2 Is the property located in an area identified as being at potential risk in the event of a canal
break?

aference: 55-5283068
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Riparian ownership

i your land abuts & river, streaun o ditch, you may have responsibility To maintain this watercourse, even
if Title Daeds show the property boundary o be adjacent to the watercourse. This includes the
rm“o%?bl ity for clearing debric and ohatruciions which may impade the free passage of water and fish

d also includes the responsibilities to accept flood flows through your land, even if these are caused by
.na‘dequatq capacity downstrearn. There is no duty in commeoen law for a landownsr {o improve the
drainage capacity of a watercourse, Please cortact Groundsure f you nead further advice on riparian
ownership issues relating to this property,

Sewerage Flooding

Extreme rainfall events may overwhelm sewerags systems and cause local flooding, The water and
sewarage companies within the UK are required o maintain 'DG5 - At Risk Registers’ which record
properties that have flooded from sewers and/or are considerad {0 be at risk of flooding from sewers in
the future, If your ﬂraperty is on the ‘At Risk’ Register, this may be recorded within a standard CON29
Dramage and Water szarch.

The following report is 'es gned by Environmeantal Consultants for Environmaental Profassionals bringing
togather the most up-to-date rnarkst leading environmental data. This report s provided under and

stibject to the Terms &C mds ions agreed between Groundsure and the Client,
Mota: Maps

Only certain features are placed on the maps within the report. All features representad on maps found
within this search are given an identification number, This number identifies the feature on the manping
arwt correlates it to the additional information provided below. This identification nurnber precades all
othar information and takes the following format -Idl 1, Id 2, et Whaere numarous features on the sarme
map ars in such close proxirnity that the numbers would obscure sach other a letter identifier & used
nstaad to reprasent th atures. {g.g. Three features which overlap may be given the identifisr “A” on
the map and would be identified separately as features 1A, 3A, 10A or the data tables p!’f}\'ld ad).

Where a feature is reported in the date tables to a distance greater than the rnap area, it s noted in the
data table as “Not Shown”,

en in this raport are in Metres (m). Directions are given as compass headings such as No
NE: \imth East from the nearest point of the study site boundary,

All distances
North, & Fﬁ:

Report Reference; GS-5283068
IR L)

53]
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o 3 IS 4
Resources Wales Zons 2 floodpiain? Yas

is the site within 250m of an Environment Agency/Natural R
damns estimate the annual probL.bs ity of
an bin 1000 {0.1546) and 1

Ervironrnent Agency/Natural Resources Wales Zoneg 2 floodp
flooding as batween 1in 1000 {0.1%) and 1 in 100 (1%} from rivers and betwe
200 {0.5%) from the sea. Any relevant data is represented on Map 1 - Flood Map for Planning:

Update Type

iD Distance {m} Direction
Zone 2 - (Fluvial /Tidal Models)

28-May-2018

1 [ORY] O Site
Zone 2 - (Fluvial /Tidal Models)
R i . ~ o e £ St gt Jidar MOQats
248 4.0 W 28-May-2018
S Rivay andg Coastal Sone 3 Flooding
.
\f ;\f\

s the site within 250m of an Envirenmaent Agency/Natural Resources Wales Zone 3 floodpiain?

in HO0 (%) or greater chance of ocourring inany year or

ar. Any ralevant data is

Zone 2 shows the extant of ariver flood with a
chance of occurring in any yea

a sea flood with a 1 in 200 (0.5%) or greatez-r
represerted on Map 1 - Flood Map fo i

ding on the Flood Map (1)

The foilowing floadplain records are representad as grean shad
Hx] Hstance Birection Update Type
{my
Fore 2 viah
1 2.0 On Site 20-May-2018 Zone 3 - {Fluviat Modats)
na 3 - (Fluvial Models
12A 40 W 30-May-2018 Zone 3 - (Fluviai Madels)
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Are there any Flood Defences within 250m of the study sita?
This cearch consisis only of flood defences orecant in the dataset provided by the Environment
rived on Map 1 - Flood Map for Planning.

.
rase

Agency/Matural Resources Wales, Any relevant data s re

cords are represented as lines on the Flood Map {11

The feilowing floed defencs

H3 stance (M} Direction Update
S 1i-ay-2018

20 10.6

g 11-May-2018

21 248

Ng

LY Arsas of Proposed Flood Detenoes
Are there any Proposed Flood Defences within 250m of the study site? Yes
Standard of Protection '
Distanc Project after completion {% Number of
) T Direction Project Name i Flood Type  Projected Spend | 70"~ LT households to
& {m} reference likelihood of fisoding in .
. \ benefit*
any given year;
R X Year 1:£5,000
Lampay Secondary e
Defence Flagvalve  SOCOOBE/ Year 230,000
22 197.0 N lenhe LSpVAtVE - oL T SeaFlooding Year 3:£15,000 0.0 o
Replacarmant, QUOA/COT7 A = PR
Boanor Fedis Year ££15000
SOgRaT Regis Yoar 5E£000

* This illustrates the numbar of househelds that rrove from 'vaery significant’ or 'signifizcant’ to 'mo
or low' probability of Hood risk bands if the proposed flood scheme is to be implemented,

Any relevant data is represented on Mag 1 - Flood Map for Flanning,
dataset provided by the
eferice schemes  will

Guidance: This search consists anly of proposed flood defences present
rees Wales, Please note that proposed flooc

Environmant Agency/Matural Resc
not influence the current RoFRaS ratings for the sita,

L
o
5
B3

ATl
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Are thare any areas used for Flood Storags within 250m of the study site? No

Flood Storags Areas are considered part of the functional floodplain, and are areas where water has to
flow or be stored in times of flood. Technical Guidance 1o the Mational Flanning Policy Framework states
that only water-compatible developrnent and essential infrastructure should be permitted within flood
tior&g& argas, and existing development within thic area should be relocated to an area with a lower risk
ding. Any relevant data is represented on Map 1 - Flood Mag for Planning.

This data relates solely to flooding from rivers or the sea. The Environment Agency/Natural Resources
Wales estimate that over 2.5 million properties are at risk of fleeding within England and Walas, River
flooding otours when a watercourse cannot cope with the water draining into it from the surrounding
land. This can hagpen, for exarnple, when heavy rain falls on an already waterlogged catchment. Coastal
flooding results from a rm“bm::em of high tides and stormy conditions, If low atmospheric prassure
comncides with a high tide, a tidal surgs may happen which can causs serious flooding.

The Groundsure Floed insight Report commants upon whether a greogerty lies in proximity to
Environment Agency/Matural Resources Wales Zone 2 and Zone 3 floodplains. The Governrnent’s
Technical Guidance to the Mational Plenning Policy Frarnework explains how flood risk s"xouif‘i
considarad at ail stagss of the planning and development process in order to reduce future damage 1o
proper ty and potential loss of Hfe. The Government looks to planning authorities to ensure that flood risk
i< coount in the planning of developments to reduce the risk of flooding and ths

arly taken nto a
age which floods 5&,

Flood Zones enable planning authorities 1o apply the seguential test {sae Tachnical Guidance to the
Mational Plarwing Pobicy Frarnewerk) for developrment proposals and prevent inappropriate developmeant

Tachnical Guidance to the Mational Planning Policy Frarnework defines the flond z as: -
Zone 1 - bttle or no risk with an annual probability of Hooding from rivers and the sea of less than 0156

Zone 2 - iow to meadium risk with an annual prohabiiity of flooding of 0.1-1.0% from rivers and 0.1-0.5%
from the sea.

Zone 3 - high risk with an annual probability of fleeding of 1.0% or greater from rivers, and 0.5% or
greater from the sea.

Flood Zone 3Ib/Flood Storage Areas - very high risk with the site being used as part of the functicnal
flood plain or as a Flood Storags Area.

The fiood zones are the main constraint map underpinning decisions on development and flood risk

Flood defences seek o reduce the risk of flooding and to safeguard life, protect property, susiain
SCONOMIC actsvsty and the natural environmeant. Flood defences are designed to protec; against flood
events of a particular magnituds, exprassed as risk in any one year, For exarmple, defences i wrban areas
may be built to provide protection against flood events of a size which might oogur on average once in
one hundred years or less,

Report Reference; GS-5283068
Clisnt Refarenca NNT012
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This inforrmation is taken from the Environment Agency/Natural Rasources Wales's database of Areas o
RBenafit from New and Reconditionad Flood Defences under the Medium Term Plan (MTP). The dataset
contang funding allocation for the first finandal year {from April), Funding for the following four financial
yaars is not guaranieed, being only indicative, and will be reviewed annually, Projects within the Medium
Tarra Plan gualify for inciusion in this dataset i

»  the investiment leads to a change i the current standard of protection {change projects);

»  the investment is a replacament or refurbishmant in order o sustain the current standard of
protection (sustain projects);

= the project has an initial construction budget of £700,000 or more; and

= the project is included within the first five vears of tha MTP

The data includes all the Environment Agency/Naturad Resources Wales’s projects over £100K that will
change or sustain the standards of fiood defence in England and Wales over the next 5 vears. It also
includes the squivalant scharres for all Local Authority and Internal Drainage Roards, The number of
housenclds and arsas of land contributing to DEFRA’S Outcoms Measures (OM) are also attributed Le.
could benefit from major work on flood defences,

These data also contain rtermitisnce Flood Maintenance Programmes that show the annual maintenance
programms of work scheduled to be carriad by the Environment Agency/Matural Resourges Wales, Local
Authority or Internal Drainage Board on flood defences. Data details routing mairdenance as well as
intermittent work that has been funded for the coming year. The data containg a start and end coordinate
defining the relevant river section where work is planned,

information Warning

Please note that the maps show the areas where investment i being made to reduce the flood and
coastal erosion risk and are not detaﬁi“d enough to account for individual addresses. Individual properties
may not always fage the came risk of flooding as the areas that surround them. Alse, note that funding
figures are indicative and any use or interpretation should account for fulure updates whare annual
values may changs

Evary possible care g taken to ensure that the maps reflect adl the data possessad by the Environment
Agency/Matural Resources Wales and '*har ‘fhey have applied their expert krnowledge to area‘fe
conclusions that are as reliable as possible. The Envirornrment Agency/Natural Resourges ‘v‘!a es consider
that they have created the maps as well as ‘mev can and 50 ¢ wLiv not be liable 7 the maps by thes*
nature are not as accurate as rmight be dasired or are misused or misundersiood, despite thair warmings.
For this reason, they are not able to promise that the maps will always be accurate or completely up to
date.

This site includes mapping data licensed from Ordrange Survey used for setting the Environment

Agency/Matural Resources Wales's data in its geographical context. Ordnance Survey retains tha
copyright of this material and it can not be used for any other gurgese.

Report Reference; GS-5283068
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Flood Storage Areas may also act as flood defences. A flood storage area may also be referred to as a
balancing reservair, storage basin or balancing pond. Hs purpose is to attenuate an incoming flood peak
to a flow level that can be accepted by the downstream channel it may also delay the Uming of a flood

ceak so that its volurne is discharged over a longear tims intervall

Aficed storage area may take the form of a wet or dry reservoir. A wel reservoir is a water storage faciity
iy which storage can be effected by allowing water levels to rise during flood times. A dry reservoir is
typically adjacent to a river and comprises an enclosed area that accepis water only at peak times, These
areas are alse referred to as Zone 3b or “the functional floodplain” and has a 5% or greater chance of
flooding in any given year, or 5 designed to flood in the avent of an axtrems {0.1%} flood or ancther
probabiiity which may be agreed between the Local Planning Authority and the Ernvirgnment
Agency/Natural Resources Walss, including water conveyances rou*e: Development within Flood Storage
Areas is severely restricted.

Report Reference; GS-5283068
Clisnt Refarenca NNT012
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Environment Agenoy/Natural Resources
Walss RoFRad Flooding legend

RoFRaS Rating
Very Low

_________ Site Outline .
1™ search Buffers (m) R
_ae— S ;
250 &:\:\% Medium
&
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What is the higheast risk of floeding onsite?

The Environmert Agency/Natural Resources Wales RoFRaS database provides an indization of river and
coastal flood risk at a national level on a 50 grid with the flood rating at the centre of the grid
calculated and given above. The data considers the probability that the flood defences will overtop or
breach by considering their location, type, condition and standard of protection.
RoFRaS data for the study site indicates the property is in an area with a Low {greater than Tin 1000 s
tess than 1in 1003 chance of flooding in any given vear.

Ary refevant data within 250m is represented on the RoFRaSs Flood map. Data to 50m is reperted in the
table helow.

1 Distance (M) Direction RoFRas Flood Risk

i .0 On Site Low
2 0.0 On Site Low
3 100 G High
4 248 Swy Low

Report Reference; GS-5283068
Clisnt Refarenca NNT012
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This information is basad on the veary latest anironment Agency/MNatural Resources Wales Risk of

Flooding from Rivers and the Sea (RoFRaS) data. This data has been created by "‘l\'ld'!“"“ the flood plain
into Z0m sguares, or srmaller areas where a square i intersected by a river or coastline, These are called
impact calls. The method ther calculates the likelibood that the cendre of each mpact call will start to
flood using a number of different flood scenarios.

A nurnber of insurance companies providing cover for flood risk use thig data as the basis of their risk
rriodel, although they rmay alse utilise addi tton.«L information such as claims histaries, which may further
influence thelr decision. Where a high risk of flooding is identified flood risk insurance may be difficult to
obtain without further wo underiaken, ¥ iy owners of sites wst 1in Low and Medium risk areas
are still considerad to be at risk of flooding and insurance pramiums may be increased as a result. Gwners
of properties within Low, Medium and ﬂ;gh rick areas are advised 1o sign up o f'he Environment
Agency/MNatural Resources Wales's Flood Warning schems. The probability estimates for RoFRaS risk
hards ars as follows:

Very Low - the chance of figading from rivers or the sea is considered to be tess than 1in 1000 (0.1%6) n
any gl\'eﬂ Year,

Low - the chance of flooding from rivers or the sea s considered to be laes than 1 in 100 (19} but greater
than or equad to 1 1000 {0.196) in any given year,

Mediumn - the chance of flooding from rivers or the sea is considered to be less than 1 in 30 (3.3%) but
greater than 1in 100 {196} in any givar vear.

High -~ the change of flooding from rivers or the sea is considerad to be greater than oregualto Tin 3
{3.2%;) in any given year,

Report Reference: G5
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Has the site or any area within 250m been subjsct to historic flooding as recorded by the Enviranment
Agency/Natural Resources Wales? o)

This database shows the individual fooiprint of aevery flood event recorded by the Environrent

Agency/Natural Resources Wales and previous bodias.

Any records found within the search radius are displayed on Map 3 - Historc Flooding Events,
Notes on Mistorie Flooding datas

Over 21,000 separate events are recorded within this database, dating back 1o 1247, This da s
understand whers flooding has occurred in the past and provides details as available. Absence of a historic
flood evant for an area does not mean that the area has never flooded, but only that -h-= Ervirorwnent
Agency/Natural Resources Wales do not currently have records of flooding within the area. Equally, a
record of a flood footprint in pravious years dees not mean that an area will flood again, and thic
information does not take account of flood management scharmes and improved flood defences,

Report Reference; GS-5283068
Clisnt Refarenca NNT012
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IBA Surface Water {(Pluvial) Flood © Crown copyright and database rights 2018.
Legend Ordnance Survey license 100035207,
Highly Significant Moderate
[’ “’1 Site Outline NN
\\s\ Significant Low to Moderate
fffffffffffff L e
— o — High Low
e Search Buffers (m)
Moderate to High
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wfall-generated overland flow before
systems and surfacs

Surface Water {pluvial) flooding is defined as flooding caused by rad
the runot® entars a watarcourse or sawer In such events, sewerage and drainage
watarcourses may be entirely overwhelmed,

Surface Water {piuvial) flooding will usually be a result of extreme rainfall events, though may alse ocour
wher lesser arnounts of rain falle on land which has low permeability ammr is alre ad> saturated, frozen or
developed. insuch cases overland flow and ‘ponding’ in topographical depressions may occur.

What is the risk of pluvial flooding at the study site? tegligible
close proximity has baen assessed to be at Negligible Risk of surface

Guidange: The site or an area in o
water (pluvial) flooding. This indicatas that this area would be expecied to be affected by surface water

flocding ina 1in 1000 year: amfall vert to a depth of lass than &.1m.
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JBA Consulting surface water flood map identifias areas likely to floed following extrema rainfall events,
Le. fand naturally vulnerable 1o surfage water or “pluvial” flooding, This data set was produced by
simulating 1 in 75 vear, 1 in 200 year and 1 In 1000 year rainfall events. Modern urban drainage systems
are typicadly built to cope with rainfail evands between 1 in 20 and 1 in 30 years, though older ones may
even flood ina 1 in S year rainstorm event.

The model provides the maximum depth of flooding n each Sm cell” of topographical magpeing
coverage. The maps includs 7 bands indicating areas of inoreasing natural viilnerability to surface water
flooding, These are:-

¢ Less than & imina 1in 1000 vear rainfall event - Negligible

¢ Greagter than 8.imin a 1in 1000 vear rainfall event - Low

»  Bebtween 0.t and 83min a 1 in 200 year rainfall event ~ Low to Maoderate
s Between 0.3m and Tmin a 1in 200 vear rainfall event - Moderate

¢ Greater than Tmin a 1 in 200 vear rainfall event - Moderate to High

«  BetweenOimand 83mina 1in 75 vear rainfall event - High

»  Bebtween 03m o Tmin a1t in 75 vear rainfall event - Significant

s Greater than Tmina 1in 75 vear rainfall event ~ Highly Significant

Report Reference; GS-5283068
Clisnt Refarenca NNT012
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Surface Water Features legend

Surface Water Feature (wider than 5m)
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1 Site Outline
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Surface Water Feature (narrower than 5m)

:250 ___ Search Buffers (m)
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Are there any surface water features within 250m of the study site?
The foilowing surface water records are represended on mapping:
i Distance {m} Direction
240 3
Y, 180 W
2 76,0 P

(o)

28306

13
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Are there any British Geological Survey groundwater fleeding susceptibility flood arsas within 50m of ‘me

boundary of the study séte? es
wWhat is the highest susceptibility to groundweater flooding in the search area based on the underiying

geolngical conditions? Fotential Tor groundwater floeding at surface
Doass this relate to Clearwater Flooding or Superficial Deposits Flooding? Superficial Deposits Flooding

Where potential for groundwater flooding to occur at surface is indicated, this means that given the
geolngical conditions in the area groundwater fiooding hazard should he considered ail land-use
planning decisions. it is recom rended that other relevant information a.q. records of previous incidence
of groundwater Hooding, rainfall, property type, and land drainags information be investigatad in order to
asstablish relative, but not absolute, risk of ground\r“te* flooding.

i

What is the British Geological Survey confidenca rating in this result? Moderate

Groundwatar flooding is defined as the srnergence of groundwater at the ground surface or the rising of
groundwater into man-made ground under conditions where the normal range of groundwater levels s
exceeded.

The corfidence rating is on a threafold scale - Low, Moderate and High. This provides a relative indication
of the BGS confidence in the agcuracy of the susceptibility result for groundwater flooding, This is based
on the amount and procasson of the information used in the assessiment. in areas with a relatively lowsar
tevel of confidence the susceptibility result cshould be treated with more caution. In other areas with
highar levels of confidence thc susceptibitity result can be usad with more confidence,

Report Reference; GS-5283068
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The BGS Susceptibility to Groundwater Flooding hazard dataset identifies areas where geological
conditions coutd enable groundwater flooding 1o occur and where groundwater rmay come closs 1o the
ground surface,

Groundwatsr flooding may either be associated with shallow unconsolidated sedimentary aguifers which
overlie unproductive aguifers {(Superficial Deposits Flooding), or with unconfined aguifers (Clearwater
Flooding).

The susceptibility dafa is suitable for use for regional or national planning purposes where the
groundwater flooding information will be used along with a range of other relevant information to inform
landh-use planning decisions. It might alse be used in conjunction with a large numbsar of other factors,
e.g. records of previous incidence of groundwater flooding, ranfall, property tvpe, and land drainage
information, to establish relative, bu‘t not absolute, risk of groundwater flooding at a resolution of gre:&er
than a few hundred metres. The suscegtibility data should not be used on its own to make planning
decisions at any scalg, and, in paztuu iar, should not be used to inform planning decisions at the site scale.
The susceptibility cia-:o_ cannot be usad on its own to indicats risk of groundwater flooding.

Report Reference; GS-5283068
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Are there any geological indicators of floading within 250m of the study site? Yes

This datasetl identifies the presence of superficial geclogical deposits which indicate that the site may be,
or have besn in the past, vulnerable to inland and/or coastal flooding, This assessmert does not take
account of any man-rmade Tactors such as flood protect:on schemes, and the data behind the report are
purely geclogical.

Bigtance Direction Description
00 O St awer flogd potential from the sew areas affected n & f”'ﬂmn casas due to combined factors 2.g, vary bigh
A Cin hite -
i ridas/high wind = peadsAargs storm surgs

19.0 5 Highar flood potential fronn the sea; the first areas to experience the effects of coastal flooding,

270 e Lower Hlood potential from rivers: areas affected by secondary flooding in extremes cases as aresult of a
w prolonged i fiood avent.

2400 £ Higher flood potential from the sea the first areas o axperience the effects of coastal floodi

Notes on BED Geologioad indicators of Sloe datar

The BGS Geological indicators of Flooding (GIF ) data set is a digital map based on the BGS Digital
Geological Map of Great Britain at the 1:50,000 scale (DiGMapGR-5C). It was producad by characterising
Superficial {Drif) Deposits an DIGMapGR-50 in terms of their likely vulnerabiity to flooding, sither from

coastal or inland water flow, Thase Superfigial D@DO‘%V(:? are considerad ‘recent’ in geologi ical terms, most
having been formed in the later parts of the Quaternary geological period (Le. within the last few teng of
thousands of years). Obhservations made dum‘-’ recant major inland and coastal fioceding svents have
d@monf:”“ted that the erosion and deposition of these recant geological sediments have producad subtle
topegraphical variations, resulting in landforms such as fluvial and coastal foodplains, The mapping of
these landforms, in conjunction with the fluvial and/or coastal deposits that undertie them, has in turmn
determinad the extent of previous coastal and inland flooding.

slains which are at greatest risk from fleoding can be both visualised and defined
s as depicted on geological maps. These include deposits such as river alluviurm and

On this basis, the i
by Superficial Depe

facustrine (lake) alluvium, ag well as the Firgt River Terrace or Fiwdpiain terrace’ {raiged *‘La‘t areas
adjacent to or within floodplaing, which represent the level of the flocdplain prior to the most recent

episode of down-cutting), Older and higher river terraces have been exr{uded as they lis Gutﬂde the
geologically defined floodplain, Areas at from coastal inundation are similarly characterised by a
range of astuaring or maring deposits that includs, for exampls, tidal flats.
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ic the property located in an area identifizd as being at potential risk in the svent of a raservolr failure? No

JBA consulting have modelled ‘me flooding impact from 1,700 reservoirs in England and Wales, should
there be a catastrophic failure of a reservoir wall or embankrr:eni This data s not displayed on mapping.

Guidance: None reguired

& § =N N & N N S owd o
RASTTED S0 A OO Aoy Semiiiaerm iy ey st ye
PEOITEIR OFY WSROV OI POy arvna Al

This dataset identifind areas that are most likely to flced following the sudden catastrophic faillure of a
reserveir and is provided by JBA suitmg. JBA has identified over 1 7{){) reservairs that pose a risk 1o
peopls and n ty. These maps sder‘tify artigs that would § the unlikely svent of the Tailure
of the reservoir’s dam or emibzanikment., me‘srs~_aﬁ methods wers HSOd to el ﬁdi“t the flow that would result
frorn the failure which was then modelled onto high resolution Digital Terrain Models (DTM} using JBA’s
advanced 20 hydraulic modelling techniques. The rodel provides the raximurn depth of | iuuamg ineach
call of the DTM,

s the property mcated within 300m of an area identified as being at polential risk in the event of a canal
break? No

Database searched and no data found.

Repart Referance: GH-5283068
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Groundsure

Notes on Canal Break modelling data

Canal faiiure mapping inciudas two types of failure:
Breach of raised canal emmbankmeants - fallure of the embankment dug to weaknesses; these are
typically caused by ercsion or animal burrowing but can also arise from poor n’aamtenancw

canal passes over infrastructure such as roads,

& typicaily caused by the

< Agueduct failure - an agueduct s where the
radways and subways, or over other canals and rivers. Failures of these ar

collapse of the underlying culvert,

A length of over 1,700k of canal covering England, Wales and Scotland was roodelled. The canal
rrnczlls WS restricted to the arsas whers LIDAR is available as the raised embankrents are more defined
in the LIDAR thar in the Photograrmmmetry data. Each canal is categorised as part of the Marchant

Shipping Notice {(MSN 1778 {Mi} The majority of the maodealled canals are categorised as A, with a few

excepiicns, which fell under category B.
ss than 1.5m.
Sy or move and where

“)

tegory Al narrow rivers and canals whare the depth of waler is ganarally las
‘ategory B wider rivers and canals whare the depth of water ic g@nemily g

?\ significant wave height cs_..a_do not be expacted to aexceed 0.8m at any time,
ategory O tidal rivers and estuaries and large, deep lakes and lochs where the significant wave

™o

o (at
height could not be expected to excead 1.2m at any time,

= Category [ tidal rivers and estuaries whers the significant wave height could not be expected o
axceed Zm al any tima,

dapth greater than 0.1m.

'..,.'

The canal mag provides flood extent data only and show flonded areas with a

Report Reference; GS-5283068
Clisnt Refarenca NNT012
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