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1 INTRODUCTION

Pinnacle Consulting Engineers Lid have been commissioned by Amazon 10 carry out a Flood Risk
Assessment report (FRA) for a proposed development of g site off Norway Lang, Walsremead Business
Park, Toddington, BN17 8GY. A site location plan is enclosed in Appendix A,

With reference 1o the indicative flood maps published by the Environment Agency, the siie appears o
hie in Flood Zone 1. This FRA report has been prepared in accordance with the reguirements contained
within National Planning Policy Framework (NPPF, July 2018} and the associated Planning Practice
Guidancs. The guidance refers to the Environment Agency’s "standing advice” on flood risk. Based on
requirements set by the Environment Agsncy, a Flood Risk assessment is needed fo suppor! the
planning apphication,

This report has besn prepared in accordance with (i) National Planning Policy Framework (NPPF),
{Department for Communities and Local Government, July 2018) and the accompanying (i) Planning
Fractice Guidance (Ministry of Housing, Communities and Local Government, March 2014}, and (i)
Leval 1 and 2 Strategic Flood Risk Assessment (SFRA) undertaken on behalf of Arun District Council
by JBA Consulting, Nov 2018 (iv) Other statuiory laws and local bylaws and rules.

it is siated in Paragraph 30 of the Flood Risk and Coastal Change chapter within the Planning Practice
Guidance that ‘a site-specific flood risk assessment is carried out by (or on behalf of) a developsr to
assess the fiood rsk to and from a development site. Where necessary the assessment should
acoompany a planning application submitted o the local planning authorily. The assessment should
demonsirate o the decision-maker how flood risk will be managed now and over the development’s
fifetims, taking climate change info account, and with regard 1o the vulnerability of ils users”.

This report has been preparad o address the requirements of the NPPF and has derived the following
datalinformation from various sources including:

s Information published or explicilly provided by the Environmeant Agency;

e information published by the Local Planning Authority, including the SFRA;

e A site-specific lopographical survey,

+  FEnguiries made to relevant authorities to understand possibie risks of flooding in the area; and

s Specific design works carried out for this report.

Pinnacis Consulting Engineers Lid are spacialists in food studies with a frack record of several hundred
successiil FRA reports and assassments.

Finnacle Consulting Engineers Limited
Flond Risk Assessment Project No. CE19-044
Version No. 2 3 Lithe Hampton-DBN3G
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2 EXISTING SITE CONDITIONS

2.4 Site description

The proposed development is located at National Grid Reference (NGR) 503839, 103854 off Norway
Lane, Watersmead Business Park, Toddington, BN17 6GY.

The existing site consists of three large warehouse buildings, associated service yards, circulation
routes and HGV parking areas. The site is located to the east of Wick, in the north of Toddingion and
just north of AZ58. The site is bound {o the north by railway tracks between Angmering and Ford, to the
south by parking and circulation roads associated with the Bodyshop HQ building and the “kids
unlimited” pre-school, to the west by The Co-operative Childcare nursery and residential dwellings along
Gratwicke Drive and {o the east by a large feature Iake running northwards towards Biack Ditch. An
approximately 0.5ha fealure lake can be identified to the esast of the site and appears to run into a
complex of interconnecting tributaries and reservoirs roughly 140m north of the site.

§§\\§X§\\\\ _ e \ \\

Figure 2.1 — Aerial View of the existing development site {(approximate site boundary edged red)

2.2 Topography

The development site is relatively flat with ground levels across the site varying between approximately
5m and 4m Above Urdnance Datum (AQD). The site falls generally in a south direction.

Topographical survey has commissioned {o confirm the levels across the site.
Finnacle Consulling Engineers Limited

Flood Risk Assessment Project No. CE19-044
Version No. 2 4 Litlle Hampton-DBN3
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Details of existing development site levels are enclosed in Appendix B.
23 Geological ground conditions

Geological conditions at the site are detailed below and are based on a British Geolegical Survey (BGS)
report. The focus of an FRA study on geology is on the potential movement of water through Made
Ground, Drift Geology and Solid Geology

These strata are outlined in Table 2.2,

Avtificial Ground No artificial deposits have been delineated on the BGS site maps.

MadeGround) ¢+

Superficial Deposits | River Terrace Deposits (undifferentiated) - Sand, Silt And Clay. Superficial Deposits
. (Drift Deposiis) formed up to 3 million years ago in the Quaternary Period. Local environment

previously dominated by rivers (U).

Setting: rivers (U). These sedimentary deposits are fluvial in origin. They are detrital,
< ranging from coarse- 1o fine-grained and form beds and lenses of deposits reflecting
| the channels, floodplains and ievges of a river or estuary (if in a coastal setting).

Rockhead None Recorded

Bedrock New Pit Chalk Formation - Chalk. Sedimentary Bedrock formed approximately 80 to 94
million vears ago in the Crelaceous Period. Local environment previously dominated
by warm chalk seas.

Setting: warm chalk seas. These sedimentary rocks are shaliow-marine in origin. They
are biogenic and detrital, generally comprising carbonate matarial (coccoliths), forming
distinclive beds of chalk.

Table 2.2 ~ Geological Ground Conditions

2.4 Existing surface water management

it is assumed that existing surface water networks is collecting the surface water runoff from the existing
impermeable areas and discharging into the existing atienuation ponds within the site boundary at an
unrestricted rate.

Topographical survey and drainage survey has been commissioned to confirm the existing surface water
management in the site.

Pinnacle Consulling Engineers Limited
Flood Risk Assessment Project No. CE18-044
Version No. 2 Litile Hampton-DBN3
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3 PROPOSED DEVELOPMENT

The proposed development comprises instaliation of 5 no. ‘vehicle-to-ground’ lifts and a canopy cover
over the associated service yard area for a temporary period of five years, minor alterations to the
internal access road, including widening works, creation of a new spur, provision of a pedestrian
footbridge, and associated lighting and drainage infrastructure provision,

The proposed development plans are enclosed in Appendix D.

Finnacle Consulting Engineers Limited

Flood Risk Assessmeant Project No. CE18-044
Version Mo, 2 8 Little Hampton-DBN3
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4 PROBABILITY OF FLOODING

The NPPF identifies six polaniial sources of floading-

¢ Flooding from rivers {fiwvial flooding),
s Flooding from the sea (tidal flooding),
«  Flooding from land;

e Flocding from sawers,

«  Flooding from groundwater, and

»  Flooding from reservoirs, canals, and other artificial soures.

These are considered below.
4.4 Flooding from rivers (fluvial flooding) & sea (tidal Hlooding}

The assessment of flood risk in this report is based on the definitions in Table 1 of the Flood Risk and
Coastal Change, Planning Practice Guidencs, which recognises the following Flood Zonss:

s Flood Zone 1 - ittle or no risk, with annual probability of flooding from rivers and the sea of less
than 0.1% {1 in 1000-yean

«  Flood Zone 2 - low to medium risk, with anmual probability of flooding between 0.1% and 1.0%
from rivers and between ©.1% and 0.5% from the sea

s Flood Zone 3a - high risk of flooding with an annual probabifity of floading of 1.0% or graater
from rivers, and 9.5% or greater from the sea.

» Flond Zone 3b ~ the ‘Functional Floodplain’ with an annual probability of flooding of 8% or

greater,

An extract from the Environment Agency's online ficod map published on thelr website s shown in
Figure 4.1 below, with Flood Zone 3a & 3b denoted by dark blue hatch and Flood Zone 2 @ light blue.
The site is located within a Flood Zone 1 'Low Probability’ ares and therefors Hies outside an area al risk
of fiviglitidal flooding.

Pinnacle Consuliing Engineers Limited
Flood Risk Assessmant Project No. CE18-044
Version No. 2 7 Little Hampton-DBNS

ARUN DISTRICT COUNCIL LU/59/19/PL



PINNACLE

CONSULTING ENGINEERS

AR

RN

A

,,,,, \\

Flood 20ns 8

A
‘\\\\“\\\“\\\“\\\\‘%‘
SadEN
WS

. Argas bernafiting
from flood

o,
R

s

SNy
NN st

b

B e
S \ Po R

ey,
(y

p
Frs
Gty

defences

: Flong zone 2

Flood zone 1

Rt L 3 RN
Filood dafence

B N

Main river

Finod storage
ares

Sewg

Figure 4.1 — Environment Agency Online Flood Map Extract for Planning {Approximate Site Extents Edged
Red}

Based on the Figure 4.1, proposed site lies in Flood Zone 1.

4.2 Flooding from land & sewers
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Figure 4.2 ~ Environment Agency Ondine Flood Map Extract for surface water flooding {Approximate Site
Extents Edged Red)

Based on the Figure 4.2, proposed site lies in low fo medium zone for the surface water flooding.

4.3 Flooding from groundwater

Figure 4.3 — Defra Groundwater Vulnerability Map {Approximate Site location Edged Red)

Based on the Figure 4.3 the proposed site lies in Major Aquifer High vulnerability zone.

Pinnacle Consulting Engineers Limitad

Fiood Risk Assessment Project No. CE19-044
Version No. 2 g Little Hampton-DBN3

ARUN DISTRICT COUNCIL LU/59/19/PL



PINNACLE

CONSULTING ENGINEERS

Flooding from reservoirs, canals, and other artificial sources
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Figure 4.4 ~ Environment Agency Online Flood Map Extract for Reservolr flooding {Approximate Site
Extents Edged Red)

Based on the Figure 4.4 the proposed site lies in a no risk zone of flooding from reservoirs.

Pinnacle Consulting Engineers Limitad
Project No. CE18-044
Little Hampton-DBN3
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5 POLICY STATUS FOR PROPOSED DEVELOPMENT

4 Yulnerability classification
The proposed development complies with the following principles:

+ The proposed development Hes within Flood Zone 1,

s The proposed development is classified as ‘less vulnerable’ in accordance with Table  of the

Flood Risk and Coastal Change, Planning Practics Guidance (reproduced as Tabie §.1 below),

Esgential transport infrastrusturs (ncluding mass svacuation routes) which has o cross the
area at risk

Essential uility infrastructure which has 1o be located in 2 fleod risk area for oparationa
reasans, inchiding electricity generating powsr stations and grid and primary subsiations,; and
watar ireatment works that need to remain operationa! in times of fiood

Wind Turbines

Folice stations, Ambulance stations, Fire siations, Command Centres and
telecornrmunications instaliations required o be operationad during flooding

Emergency disparsal points
Basaemeni dwellings

Caravans, mobils homes and park homes intended for permanent residential use

instaliztions requiring hazardous substances consent
Hospitals

Fesidential insiitutions such as residential care homes, childrery's homes, social services
homes, prisens and hostels

- Buildings used for dwelling houses; student halls of residence, diinking establishments,
nightclubs and hotels.

Mon-reaidential uses for healih services, nurseries and sducational asiablishmerds
Landfill and sites used for waste management faclities for bazardous waste,

| Sites used for holiday or short-det caravans and camping. sublect i a specific warmning and
| evacusaiion plan,

P{aiac:e arnbudance and fire si:afaons which gre not regquired o be Operatsmai durmg finoding.

shops; financial, professional and other sarvices, restauranis and cafes,
: hc nod iakeaways offices, general industry, non-residentiat
| institutions not included in “more vuinergble”, and assembﬁy and lelsure,

Land and bulldings used for agriculture and forestry,
Waste treatrent {excapt landfilf and hazardous waste facifitias),
| Minerale working and processing {except for sand and gravel working).

| Water treatment plants and sawags reatment plants (if adeguats poliution control measurss
i are in place).

i Sewage treatment works {if adequale meastras 1o controf poliulion and manags sewage
during food events are in placa).

| Flood sentrol infrastructure.

| Water transmission infrastructure, pumping stations.

| Sewage bansmission infrastructurs and pumgping stations.
1 Sand and gravel workings.

1 Docks, marinas, whanaes

| Navigation facilities.

Finnaste Consulling Enginsers Limited
Flond Risk Assessment
Version No, 2 11
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MOD defence instaliagtions.

Ship building, repalring and dismantling, dockside fish processing and refrigeration and
compatible activilies requiring 2 waterside location.

Water-hased recregtion {sxcluding slesping acoommodation),
Lifeguard and coasiguard stations.

Amenily open space, nalure consarvation and biodiversity, cutdoar sports and recreation and
essential facilities such as changing rooms.

Esseniial ancillary sleeping of residential accommodation for staffl requirad by uses in this
sategory, sublect o a specific warning and evacsuation plan

Table 8.1 ~ Flood Risk Yulnerability Classification

=

Exception Test ¥

Exception Test v x

Exception Test 4

Exceplion Test

Tabls 8.2 - Flood Risk Vulnerabliity and Flood Zone ‘Compatibiiity’

The proposed developmaent is appropriste in socordance with Table 2 of the Flood Risk and Coaslal
Change, Planning Practics Guidanse, reproduced in Table 5.2 above,

8.2 Seguential Test & Exception Test

The NPPF reguires thal all development is seguential tested to sleer naw development 10 areas at the
iowest probability of flooding {(Flood Zons 1), The Ssquential Test would normally be complated by the
Local Planning Authority (LPA) to inform the preparation of the Local Development Framewaork (LDF),
where one exists. MHowever, where this process has not vel been complsted the onus for the provision
of svidence demonstrating succassful application of the Sequential Test falls {o the developer, or

Pinhacle Consulling Engineers Limited
Flood Risk Assessment
Version No. 2 12
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promoter of the site. The NPPF also requires the layout of a site 1o be sequentially tested to locate the
most vulnerable land uses in the areas at lowest risk of flooding.

The NPPF Planning Practice Guidance acknowledges that in some circumstances it may not be possible
to locate development in areas of low or appropriate (considering development vulnerability) flood risk
or that there may be other valid reasons for a development fo take place within the floodplain. In these
circumsiances, it is necessary 1o apply the Exception Test to clearly demonstrate that the benefits for
development of a site outweigh the flood risks io the development and its occupants. Table 3 of the
Fiood Risk and Coastal Change, Planning Practice Guidance (reproduced in Table 5.2 above} indicates
when the Exception Test is required.

The proposed development site falls entirely into Flood Zone 1, meaning the Sequential Test is deemed
to be passed and the Exception Test is not required.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. CE19-044
Version No. 2 13 Little Hampton-DBN3
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6 FLOOD RISK MANAGEMENT STRATEGY

The proposed alterations to the internal access road have necessitated the replacement of a small area
of landscaping with additional hardstanding. i is anticipaled that the associated minor increase in runoff
could be accommodated within the existing surface waler drainage infrastructure.

Atopographical and drainage survey has been commissioned for the site to confirm the existing surface
water drainage infrastructure,

it is assumed that the existing surface discharge into the adjacent pond is unrestricted. Therefore,
additional impermeable area created by the proposed development runoff can be managed within the
existing drainags infrastruciure.

Pinnacle Consulting Enginesrs Limited
Flood Risk Assessment Project No. CE18-044
Varsion No. 2 14 Little Hampton-DBNG

ARUN DISTRICT COUNCIL LU/59/19/PL



PINNACLE

CONSULTING ENGINEERS

7 CONCLUSION

With reference to the indicative flood map published by the Environment Agency, the development site
is located within Flood Zone 1 ‘Low probability’. This has been confirmed by the site-specific flood risk
assessment as detailed at Seclion 4.1,

From Table 5.1 the site is classified as ‘Less Vulnerable’ (Flood Risk Vulnerability Classification) and
therefore, from Table 5.2 the development is classified as ‘appropriate’.

Due to vulnerability groundwater zone, the use of infiltration methods is considered a very low viability
option for the discharge of surface water runoff. it is assumed that the existing surface water drainage
infrastructure has capacity to accommodate the minor increase in runoff associated with the proposed
development.

The capacity of the existing surface water drainage infrastructure will be checked in terms of
accommodating the extra impermeable area runoff created by the proposed development and
additional storage will be provided if necessary.

Additional water quality measures will be provided by the inclusion of appropriate petrol interceptors,
deep silt trapped gullies and silt boxes to all channel drains.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. CE19-044
Version No. 2 15 Little Hampton-DBN3
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Appendix B ~ Topographic Survey

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No, CE19-044
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Appendix C ~ Existing & Proposed Impermeable Areas

Pinnacle Consulting Enginsers Limited
Fiood Risk Assessment Project No. CE18-D44
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Appendix E - Drainage Calculations

Pinnacle Consulting Engineers Limited

Flood Risk Assessment Project No. CE10-044
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Appendix F — Proposed Drainage Strategy

Pinnacle Consulting Engineers Limiled
Flood Risk Asssssment Project No. CE18-044
Version No. 2 22 Little Hampton-DBN3
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