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1 INTRODUCTION

Pinnacle Consulting Engineers Ltd have been commissioned by Amazon to carry out a Flood Risk
Assessment report (FRA) for a proposed development of a site off Norway Lane, Watersmead Business
Park, Toddington, BN17 6GY. A site location plan is enclosed in Appendix A.

With reference to the indicative flood maps published by the E nvironment Agency, the site appears to
lie in Flood Zone 1. This FRA report has been prepared in accordance with the requirements contained
within National Planning Policy Framework (NPPF, July 2018) and the associated Planning Practice
Guidance. The guidance refers to the E nvironment Agency$ ‘standing advice _on flood risk. Based on
requirements set by the Environment Agency, a Flood Risk assessment is needed to support the
planning application.

This report has been prepared in accordance with (i) National Planning Policy Framework (NPPF),
(Department for Communities and Local Government, July 2018) and the accompanying (ii) Planning
Practice Guidance (Ministry of Housing, Communities and Local Government, March 2014); and (iii)
Level 1 and 2 Strategic Flood Risk Assessment (SFRA) undertaken on behalf of Arun District Council
by ] BA Consulting, Nov 2016 (iv) Other statutory laws and local bylaws and rules.

Itis stated 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 developer to
assess the flood risk to and from a development site. Where necessary the assessment should
accompany a planning application submitted to the local planning authority. The assessment should
demonstrate to the decision-maker how flood risk will be managed now and over the development$s
lifetime, taking climate change into account, and with regard to the vulnerability of its users ..

This report has been prepared to address the requirements of the NPPF and has derived the following
data/information from various sources including:

¢ Information published or explicitly provided by the E nvironment Agency;

¢ Information published by the Local Planning Authority, including the SFRA;

¢ A site-specific topographical survey;

¢ Enquiries made to relevant authorities to understand possible risks of flooding in the area; and

¢ Specific design works carried out for this report.

Pinnacle Consulting Engineers Ltd are specialists in flood studies with a track record of several hundred
successful FRA reports and assessments.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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2 EXISTING SITE CONDITIONS

2.1 Site description

The proposed development is located at National Grid Reference (NGR) 503839, 103654 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 Toddington and
just north of A259. The site is bound to 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 to the east by a large feature lake running northwards towards Black Ditch. An
approximately 0.5ha feature lake can be identified to the east of the site and appears to run into a
complex of interconnecting tributaries and reservoirs roughly 140m north of the site.

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 Ordnance Datum (AOD). The site falls generally in a south direction.

Topographical survey has commissioned to confirm the levels across the site.
Pinnacle Consulting Engineers Limited
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Details of existing development site levels are enclosed in Appendix B.
2.3 Geological ground conditions

Geological conditions at the site are detailed below and are based on a British Geological Survey (BGS)
report and the Short Form Geotechnical Report carried out by Deltasimons in March 2019. The focus of
this 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.

Artificial Ground Artificial deposits delineated in available Dynamic Sampler on site identify Made
(Made G round) Ground proven to approximately 0.45m bgl.

Superficial Deposits | River Terrace Deposits (undifferentiated) - Sand, Silt and Clay. These deposits are
(Drift Deposits) detrital, ranging from coarse- to fine-grained and form beds and lenses of deposits
reflecting the channels, floodplains and levees of a river or estuary. These deposits
have been proven to approximately 2.43m bgl.

Bedrock New Pit Chalk Formation - Chalk. These sedimentary rocks are shallow-marine in
origin. They are biogenic and detrital, generally comprising carbonate material
(coccoliths), forming distinctive beds of chalk. Chalk deposits have been proven to
45.72m bgl.

Water Table Available boreholes identify a water table at 5.18m deep thatis not expected to
significantly impact drainage design or associated earthworks activities.

Table 2.2 ~ Geological Ground Conditions

2.4 Existing surface water management

A GPR survey was conducted by Malcom Hughes Chartered Land Surveyors in March of 2019 to define
the location of existing infrastructure within the site. Current survey records identify that the site has two
fully operational, primary, positive surface water networks, with separate discharge locations serving the
existing site. Due to the lack of evidence to suggest otherwise, it is reasonable to assume the identified
networks discharge into the large feature lake situated approximately 20m to the east of the site.
Assumed outfall locations are positioned along the eastern perimeter of the site. One of sewers are
assumed to outfall from the north east corner of the site via a d375mm and the other discharges
immediately to the east of the central service yard via a d 1050mm pipe. Following a critique of the
existing networks, itis assumed that surface water runoff discharges into the pond at an unrestricted
rate.

A series of gullies are depicted running along the inner kerb lines bordering the large warehouse to the
north and are assumed to connect into the adjacent sewers, which roughly follow the centre line of the
existing circulation routes. A series of surface water sewers are identified running parallel to the existing
buildings along the centre of the site; they are shown to serve the central service yard, the large
distribution centre to the north and both warehouse buildings to the south.

The existing drainage arrangement shown on the drainage survey is provided from the GPR Survey and
enclosed in Appendix B.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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3 PROPOSED DEVELOPMENT

The proposed development comprises installation of 5 no. wehicle-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 C.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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PROBABILITY OF FLOODING

The NPPF identifies six potential sources of flooding:-

¢

Flooding from rivers (fluvial flooding);
Flooding from the sea (tidal flooding);
Flooding from land;

Flooding from sewers;

Flooding from groundwater; and

Flooding from reservoirs, canals, and other artificial sources.

These are considered below.

4.1

Flooding from rivers (fluvial flooding) & sea (tidal flooding)

PINNACLE

CONSULTING ENGINEERS

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 Guidance, which recognises the following Flood Zones:

¢

Flood Zone 1 - little or no risk, with annual probability of flooding from rivers and the sea of less

than 0.1% (1 in 1000-year)

Flood Zone 2 - low to medium risk, with annual probability of flooding between 0.1% and 1.0%

from rivers and between 0.1% and 0.5% from the sea

Flood Zone 3a - high risk of flooding with an annual probability of flooding of 1.0% or greater

from rivers, and 0.5% or greater from the sea.

Flood Zone 3b ~ the :Functional Floodplain™with an annual probability of flooding of 5% or

greater.

An extract from the Environment Agency$ online flood map published on their website is shown in
Figure 4.1 below, with Flood Zone 3a & 3b denoted by dark blue hatch and Flood Zone 2 a light blue.
The site is located within a Flood Zone 1 :Low Probability "area and therefore lies outside an area at risk
of fluvialtidal flooding.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment
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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 Online Flood Map Extract for surface water flooding (Approximate Site
Extents Edged Red)

Based on the Figure 4.2, proposed site lies in low to 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 Limited
Flood Risk Assessment Project No. 190213
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44 Flooding from reservoirs, canals, and other artificial sources
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Figure 4.4 - Environment Agency Online Flood Map Extract for Reservoir 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 Limited
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5 POLICY STATUS FOR PROPOSED DEVELOPMENT
5.1 Vulnerability classification
The proposed development complies with the following principles:

¢ The proposed development lies within Flood Zone 1;
¢ The proposed development is classified as :less vulnerable “in accordance with Table 2 of the
Flood Risk and Coastal Change, Planning Practice Guidance (reproduced as Table 5.1 below).

Essential transport infrastructure (including mass evacuation routes) which has to cross the
area atrisk

Essential utility infrastructure which has to be located in a flood risk area for operational
reasons, including electricity generating power stations and grid and primary substations; and
water treatment works that need to remain operational in times of flood

Wind Turbines

Police stations, Ambulance stations, Fire stations, Command Centres and
telecommunications installations required to be operational during flooding

E mergency dispersal points
Basement dwellings
Caravans, mobile homes and park homes intended for permanent residential use

Installations requiring hazardous substances consent

Hos pitals

Residential institutions such as residential care homes, childrens homes, social services
homes, prisons and hostels

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

Non~residential uses for health services, nurseries and educational establishments
Landfill and sites used for waste management facilities for hazardous waste.

Sites used for holiday or short-let caravans and camping, subject to a specific warning and
evacuation plan.

Police, ambulance and fire stations which are not required to be operational during flooding.

hops; financial, professional and other services, restaurants and cafes,
hot food takeaways, offices, general industry, 3, non-residential
institutions not included in ‘more vulnerable , and assembly and leisure.

Land and buildings used for agriculture and forestry.
Waste treatment (except landfill and hazardous waste facilities).
Minerals working and processing (except for sand and gravel working).

Water treatment plants and sewage treatment plants (if adequate pollution control measures
are in place).

Sewage treatment works (if adequate measures to control pollution and manage sewage
during flood events are in place).

Flood control infrastructure.

Water transmission infrastructure, pumping stations.
Sewage transmission infrastructure and pumping stations.
Sand and gravel workings.

Docks, marinas, wharves

Navigation facilities.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
ARUN DISTRICT COUNCIM@{§49R NO' 3 11 tht|ehampt0n-DBN3
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MOD defence installations.

S hip building, repairing and dismantling, dockside fish processing and refrigeration and
compatible activities requiring a waterside location.

Water-based recreation (excluding sleeping accommodation).
Lifeguard and coastguard stations.

Amenity open space, nature conservation and biodiversity, outdoor sports and recreation and
essential faciliies such as changing rooms.

Essential ancillary sleeping or residential accommodation for staff required by uses in this
category, subject to a specific warning and evacuation plan.

Table 5.1 ~ Flood Risk Vulnerability Classification

Exception Test

Exception Test \ u Exception Test \

Exception Test \ u u u

Table 5.2 ~ Flood Risk Vulnerability and Flood Zone :Compatibility”

The proposed development is appropriate in accordance with Table 3 of the Flood Risk and Coastal
Change, Planning Practice Guidance, reproduced in Table 5.2 above.

5.2 Sequential Test & Exception Test

The NPPF requires that all development is sequential tested to steer new development to areas at the
lowest probability of flooding (Flood Zone 1). The Sequential Test would normally be completed by the
Local Planning Authority (LPA) to inform the preparation of the Local Development Framework (LDF),
where one exists. However, where this process has not yet been completed the onus for the provision
of evidence demonstrating successful application of the Sequential Test falls to the developer, or

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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promoter of the site. The NPPF also requires the layout of a site to be sequentially tested to locate the
mostvulnerable 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 to take place within the floodplain. In these
circumstances, it is necessary to apply the Exception Test to clearly demonstrate that the benefits for
development of a site outweigh the flood risks to the development and its occupants. Table 3 of the
Flood Risk and Coastal Change, Planning Practice Guidance (reproduced in Table 5.2 above) indicates
when the Exception Testis required.

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

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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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. It is anticipated that the associated minor increase in runoff
could be accommodated within the existing surface water drainage infrastructure.

Given that the proposal is to marginally increase the amount of impermeable area by 789m? (refer to
Appendix D), it is anticipated any overland flow routes will be left unaffected. All surface water storage
requirements up to the 1 in 100 year event plus an allowance for climate change are to be stored within
the site.

Current survey records identify that the site has two fully operational primary positive draining surface
water networks, with separate discharge locations serving the existing site. should infiltration be ruled
out as a viable mode of water management, any additional impermeable area created by the proposed
development can be effectively managed within the existing drainage infrastructure. Following a critique
of the existing networks, itis assumed that surface water runoff discharges into the pond to the east of
the site at an unrestricted rate.

Results of an infiltration test conducted in May 2019 have confirmed that infiltration would be a viable
method of surface water management. It is therefore required under Building Regulation (H3) that
drainage via infiltration be seen as the primary objective for surface water management. Therefore, the
789m? of impermeable area created by the proposed development will be drained and infiltrated via
cellular soakaway storage units. Please refer to Appendix F for the results of the site specific Infiltration
test.

Please refer Appendix E of this report for the proposed drainage strategy plan and also to the Drainage
Strategy Report for further details.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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7 CONCLUSION

With reference to the indicative flood map published by the E nvironment 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 Section 4.1.

From Table 5.1 the site is classified as :Less Vulnerable"(Flood Risk Vulnerability Classification) and
therefore, from T able 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. Itis assumed that the existing surface water drainage
infrastructure has capacity to accommodate the minor increase in runoff associated with the proposed
development.

Results of a survey of utilities identifies that two primary positively draining network exist within the site
and are assumed to discharge into the adjacent pond to the east at an unrestricted rate.

The additional 789m? of impermeable area created by the proposed development can be managed by
infiltration; this is confirmed by the results of an infiltration test conducted in May 2019 by Delta-Simons.

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

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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Appendix A " Site Location Plan
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Appendix B ~ GPR Survey
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Soakaway Infiltration Report
Amazon Littlehampton DBN2
Delta-Simons Project Number 19-0138.07 Page 2

The soakage testing comprised the excavation of three trial pits (SA101 to SA103) to depths of between 1.3
and 1.7 m bgl. The geology of the trial pit locations was logged. A gravel pack and monitoring pipes were then
installed in the trial pits and the remaining voids were backfilled with arisings. The remaining spoil was graded
back to original ground level.

The gravel pack in the test locations was then filled with water from a water container and the depth to water
from ground level recorded at regular intervals.

The soakage test data was recorded and used to calculate the soil infiltration rate for the locations.
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Ground conditions encountered in each location comprised the following:
SA101

& Grass over topsoil comprising of dark brown slightly clayey fine to medium sand with frequent rootlets to a
depth of 0.4 m bgl;

& River Terrace Deposits comprising of soft dark brown slightly sandy clay to a depth of 0.8 m bgl; and

& River Terrace Deposits comprising of light brown slightly gravelly clayey fine to medium sand, with gravel
content comprising of flint, to a depth of 1.6 m bgl.

SA102

A Topsoil comprising of dark brown slightly gravelly slightly clayey fine to medium sand with rootlets. Gravel
content comprised of flint, to a depth of 0.14 m bgl;

& River Terrace Deposits comprising of soft dark brown slightly sandy clay to a depth of 0.4 m bgl;
N River Terrace Deposits comprising of soft dark brownish mottled blue clay to a depth of 1.5 m bgl; and

N River Terrace Deposits comprising of light brown slightly gravelly clayey medium to coarse sand, with gravel
content comprising of flint, to a depth of 1.7 m bgl.

SA103

& Grass over topsoil comprising of dark brown slightly clayey fine to medium sand to a depth of 0.6 m bgl;
and

& New Pit Chalk Formation comprising of white slightly sandy chalk gravel to a depth of 1.3 m bgl.

Test results are provided in Appendix | and summarised in Table 1 below. The approximate locations of the
soakage tests/trial pits are shown on Figure 1.

Table 1: Summary of Testing in General Accordance with BRE 365

Soakaway Test Reference Number | Test Depth Range (m bgl) | Infiltration Rate Geology

SA101 0.6-1.6 2.4x1005 Sand
Clay and
- -05
SA102 0.8-1.7 1.5x10 Sand

It was not possible to obtain an infiltration rate in SA103 due to the high rates at which water drained during the
test, therefore, this can be interpreted as a very high permeability classification.
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Soakaway Infiltration Report
Amazon Littlehampton DBN2
Delta-Simons Project Number 19-0138.07 Page 3

The infiltration testing has been undertaken to a maximum depth of between 1.3 and 1.7 m bgl in sand (SA101)},
clay and sand (SA102) and chalk (SA103), which is considered to represent the mapped superficial deposits /
bedrock geology. Given the nature of the soils encountered, the infiltration tests reached the 25% effective depth
over a period of approximately 52 minutes and 1 hour, in SA101 and SA102, respectively. It was not possible
to obtain an infiltration rate for SA103 due to the high rates at which the water drained.

As a result, traditional soakaways are considered to be a suitable method of drainage at the Site, provided they
are placed within the granular River Terrace Deposits or within the New Pit Chalk Formation.
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Figure 1 Approximate Intrusive Location Plan

Appendix A Soakaway Test Results
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units Infill 1 [ Infill 2 Infill 3
Length m 1.80 L .
Width m 0.55 Recommended soil infiltration rate
Depth m 1.60
Gravel type 20mm single size
Voids ratio 0.40
Resting groundwater level at time of testing m 0.00 _
Depth of first reading m 0.66 24E 05 m/s
Depth of final reading m 1.60
Did soakage test reach 25% of maximum fill depth? Yes
Did soakage test reach near empty? Yes
Depth at 75% full/effective depth m 0.90 Note:
Depth at 25% full/effective depth m 1.37 Where water level reaches nearly empty (5% full), soil
Time at 75% fulleffective depth mins 9.50 infiltration based on '&ui" depth. Where water level did
Time at 25% full/effective depth mins 40.92 b '70:1 reac'h nearly e’m:ty (5% full;,, SOIIdlnfllltrath rate lst
- " " - ased on 2" drainage achieved only. ere water
Vp75 - 25 (volume outflowing between 75% and 25% full/effective depth m° 0.19
£ M( ” ? " o fulleffect n pth) 2 > level did not fall below 25% of the maxtmum fill level, this
ean surface area for outflow {50% full/effective depth) m 3.20 is considered tobe a ' i test.
tp75 (time for the water level to fall from 75% to 25% full/effective depth) mins 31.42
Soil infiltration rate, f = m/s
or m/s S 1L
Time {minutes) LOG BACKFILL
0 200 400 600 800 1000 1200 1400 DEPTH (m) DEPTH (m)
0 : wwelnfill 1 Infill 2 . Dark brown slightly clayey sand with frequent fine rootlets 0.0 Arisings 0.0

*eosialnfill 3
| =em=75% Full

~~ Resting Groundwater Level

~~~=25% Full

Dark brown slightly sandy CLAY 0.4

Gravel 06

Light brown slightly gravelly clayey SAND. 0.8

6 T8
=
e
&
a
25 -
3.
35 -
B i
& "% Soakaway Test Results o Moz | 138,07
N H - - CHECKED BY: REVISION. B *
\\\\\ o o B g 0 et o S A Amazon Littlehampton DBN2 In accordance with BRE Digest 365 (2016) ss 1 -
M\- QANITA TN A P — SOARAWAY NUMBER:
mazon 09/05/2019 SA101

ARUN DISTRICT COUNCIL LU/59/19/PL



units Infill 1 I Infill 2 I Infill 3
Length m 1.04 o ,
Width m 0.50 Recommended soil infiltration rate
Depth m 1.70
Gravel type 20mm single size
Voids ratio 0.40
Resting groundwater level at time of testing m 0.00 _
Depth of first reading m 0.84 0.81 0.81 1 5E 05 m/s
Depth of final reading m 1.65 1.65 1.65
Did soakage test reach 25% of maximum fill depth? Yes Yes Yes
Did soakage test reach near empty? No No No
Depth at 75% full/effective depth m 1.04 1.02 1.02 Note:
Depth at 25% full/effective depth m 1.45 1.44 1.44 Where water level reaches nearly empty (5% full), soil
Time at 75% fulleffective depth mins 8.63 10.80 17.78 infiftration based on "’ depth. Where water level did
Time at 25% fulleffective depth mins 34.38 64.67 27.92 not reach nearly emply (5% full), soil infiltration rate is
) - based on ' =2 " drainage achieved only. Where water
Vp75 - 25 (volume outflowing between 75% and 25% full/effective depth m° 0.08 0.09 0.09
£ M( ; ? flow (50% fulleffective denth pth) o = 81 81 level did not fall below 25% of the maxtmum fill level, this
: ean surface area for outflow (50% full/effective dep .) : . . . is considered to be a ' ' test.
tp75 (time for the water level to fall from 75% to 25% full/effective depth) mins 25.75 53.87 10.15
Soil infiltration rate, f = m/s GUINEEAND
or m/s AW US LGS
Time {minutes) LOG BACKFILL
. 0 200 4[?0 600 800 1000 1200 1400 DEPTH (m) DEPTH (m)
—Infill 1 < Infill 2 B Dark brown slightly gravelly slightly clayey sand  0.0!Arisings 0.0
= Infill 3 ~~ Resting Groundwater Level Bark brown shigntly sandy GLAY 6.1 [ ™™
L 75% Full -==25% Full e el e
: Dark brownish mottled blue CLAY 0.4
Gravel 08
MM N M M T S M D S M T TR MY MDD S M D T S S M S T S Light rown slightly grave”y clayey SANBTCTEL ™
17 1.7
B
=
[
u
a
25 -
3.
3.5 -
e e e e
& "™ Soakaway Test Results N Moz | 138,07
\\\\\ . - . H . . CHECKED BY: REVISION. *
&:\\\\\&\\ Q\i S;}is\\ ALHTIONTS Amazon thtlehampton DBN2 In accordance with BRE Digest 365 (2016) ss 1 SO
Amazon e 09/05/2019 SA102
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