i %)
(L
o
Gy

7
Gt
0
P
“\ %
b
Grneon
Ut 4
o
“\ 7
Lt

\\ %,
\“Mw\ 5

r s

W B
7o

gy S

(% .
V2 75

7 4

Y s
o oot
sind
fzzz4 -’
\\\“ \\“ Fregrt
) o
g e
\\\\\\\ Sprred
it [
7 i
b 757
vy ot
% o
K2 .
Y i
i v
7 s .
iy i m
Y 245 bl o
b ‘4 4
Yy 4L, %

)

-

vy
\\\\\ \ "
s \\\\\\

s

% G

s Z

7 Dot
7% %
veres w
7% ;

ARUN DISTRICT COUNCIL A/36/18/0UT



N

SRR

RSK GENERAL NOTES

Project No.:  881282-R2(02)-FRA

Site: Land off Arundsl Road

Title: Flood Risk Assessment & Quiline Surface Water Drainage Strategy
Client: Gladman

Date: February 2018

Oftfice: Wigan

Status: Diraft

Author R Whitfield Technical reviewer C Whitlingham
Signature é Signature

Date: February 2018 Date: February 2018
Preject manager C Whittingham Project Director { Clark
Signature _ Signature

Date: February 2018 Date: February 2018

internal Review (5.01.2018 R CwW iC
01 Draft for Comment 05.01.2018 RW CW iC
02 Draft for Comment 28.02.2018 AW CW iC

R3K LDE Lid (RSK) has prepared this report for the sole use of the client, showing reasonable skill and care, for the intended
purposes as stated in the agreement under which this work was completed. The report may not be relied upon by any other
party without the express agreement of the client and RSK. No other warranty, expraessed or implied, is made as o the
praiessional advice included in this report,

Where any daia supplied by the client or from other scurces have been used, it has been assumed that the information is
correct. No responsibility can be accepted by RSK for inaccuracies in the data supplied by any other party. The conciusions
and recommendations in this report are based on the assumgtion that all relevant information has been sugplied by those
bodies from whom it was requested.

No part of this report may be copied or duplicated without the express permission of RSK and the party for whom it was
prepared.

Where field investigations have been carried out, these have been restricted 1o a level of detail required fo achieve the stated
objectives of the waork.

This work has been undertaken in accordance with the quality management system of RSK LDE Lid.

Gladman i
Land off Arundel Road, Angmering

Fiood Risk Assaessment & Outiine Drainage Strategy

881292-R2(02)-FRA

ARUN DISTRICT COUNCIL A/36/18/0UT



EXECUTIVE SUMMARY

RSK has been commissioned to undertake a Fiood Risk Assessment and Qutline Drainage
Strategy in support of the Cutline Planning Application for a proposed residential development.
The proposais are to remove the existing builldings and hard standing and to construct residential
dwellings, vehicular access and soft landscaping. This will be contained within a proposed sile
totalling 9.10 hectares of land off Arundel Road, Angmering. The majority of sile is currently
considered as undeveloped from a hydraulic prospective and is used for agricultural purposss.
The area of existing hard standing to the scuth east of the site has a drainage network that
includes a storm overflow pipe from a septic tank to the ditch towards the south west of the site.

This site is located within Flood Zone 1 and thereifore the proposed development passss the
Sequential Test and does not require an Exception Test to be undertaken as part of planning as
ihe development has avoided areas al risk of flooding.

N

Generally the site is considered 10 be at low risk from all sources of flooding and will not increase
the risk of flooding elsewhere as a result of the development of the site.

Infiltration iesting was undertaken across the site 10 assess the suitability of infiltration based
SuDS, it was found following testing that infiltration rates were not favourable. As a result the
drainage sirategy suggests the surtace water runoff should be managed via onsite aftenuation
and controlled discharge {0 a nearby watercourse. H is suggested within the sirategy that surface
waler runoff could be safely conveyed towards the western boundary for altenuation within a
basin, with conirolled discharge into the existing drainage ditch. From this ditch the surface
water can be conveyed 1o a nearby watercourse.

It is recommended that finished Hoor lsvels should be set at or above the existing ground levels
in order to not increass the risk of flooding to the properties.
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1 INTRODUCTION

RSK Land and Development Engineering Ltd (R8K) was commissioned {o carry out a
Flood Risk Assessment (FRA) for Gladman (the ‘client’). The assessment is in support
of the outline planning submission for the land off Arundel Road, Angmering, West
Sussex.

The assessment has been prepared in accordance with the National Planning Policy
Framework (NPPF)' and its accompanying Planning Practice Guidance®, the Interim
Code of Practice for Sustainable Drainage®, BS 8533-2011 Assessing and Managing
Flood Risk in Development Code of Practice® and the Non-statutory technical standards
for sustainable drainage sysiems®, with site-specific advice from the Environment
Agency (EA}, the Lead Local Flood Authority (LLFA), the Local Planning Authority
{(LPA)}, the architect and the client.

The NPPF sets ouwt the criteria for development and flood risk by siating that
inappropriate development in areas af risk of flooding should be avoided by directing
development away from argas at highest risk, but where development is necessary,
making it safe without increasing flood risk elsewhere.

The key definitions within the PPG are:

e “Flood risk” is a combination of the probability and the potential consequences of
flocding from all sources — including from rivers and the ssa, dirsctly from rainfall
on the ground surface and rising groundwater, overwhelmed sewers and drainage
systems, and from reservoirs, canals and lakes and other artificial sources.

e “Arcas af risk of flooding” means argas at risk from all sources of flooding. For
fluvial (river) and sea flooding, this is principally land within Flood Zones 2 and 3. |t
can also include an area within Fiood Zone 1 which the Environment Agency has
notified the local planning authority as having critical drainage problems.

For this site, the key aspects that require the assessment are:

« The Environment Agency’s indicative flood zone map shows that the site is located
within Flood Zone 1 (Figure 1.1}, and;

¢ The site area is 8.10Ha therefore surface watar drainage must be considered and
sustainable drainage systems (SuDS) utilised where possible.

The comments given in this report and opinions expressed are subject to RSK Group
Service Constrainis provided in Appendix A.

! Communities and Local Governmert, ‘National Planning Policy Framework’, 2012

2 Communities and Local Governmert, ‘Planning Practice Guidance - Flood Risk and Coastal Changs, 1D 7, May
2014 nitpdplanninoguidancaplanninapodalaovaidbior/auidance/flond ek and-coastal-change/

® DEFRA, ‘interim Code of Practice for Sustainable Drainage Systems’ National SUDS Working Group, July 2004
*BSI, ‘BS 8533-2011 Assessing and managing flood risk in development Code of practice’, 2011

° DEFRA, ‘Sustainable Drainage Systems - Non-statutory technical standards for sustainable drainage systems’,

May 2015
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Figure 1.1: Environment Agency Flood Zone Map (accessed December 2017}
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2 CONTEXT AND SCOPE OF WORK

A key slement of project development is o prepare a Flood Risk Assessment to
establish the flood risk associated with the proposed development and o propose
suitable mitigation, if required, o reduce the risk 1o a more acceptable lavel.

The scope of work relaling to a Flood Risk Assessment is based on the guidance
provided in Section 10 of the NPPF and its accompanying Planning Practice Guidance.

A site-specific Flood Risk Assessment must demonsirate that the development will be
safe for its letime taking account of the vulnerability of its users, without increasing
flood risk elsewhere, and, where possible, will reduce flood risk overall. The scope of
this assessment therefore comprises the following elements:

e To review development framework plans, planning information and other studies o
determine existing site conditions;

e To obtain information on the hydrology and hydrological regime in and around the
site;

e To obtain the views of the Lead Local Fiood Authority in terms of flood risk and
drainage;

¢ To oblain the views of the Environment Agency including scope, iocation and
impacts;

¢ Todetermine the extent of new flooding provision and the influence on the site;

e To assess the impact on the site from climate change effects and anticipated
increases in rainfall over a 100 year perind for residential Lises;

¢ fo review site suriace waler drainage based on the proposed layout and,
necessary, 1o determine the extent of infrastructure reguired; and

« Toprepare a report including calculations and summaries of the source information
and elements reviewed.

Reliance has been placed on factual and anecdotal data obtained from the sources
identified. ASK cannot be held responsible for the scope of work, or any omissions,
misrepresentation, errors o inaccuracies with the supplisd information. New
information, ravised practices or changses in lsgislation may nscessitate ths re-
interpretation of the report, in whole or in part.

The comments given in this report and opinions expressed are subject to BSK Group
Service Constraints provided in Appendix A.
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SITE DESCRIPTION

3.1

Gladman

Location
Site Name: Land off Arundel Road
Site Address: Arundet Road,

Angmering,
West Sussex
Site National Grid Reference: 506554 E, 105258 N

The site is located 1o the west of Arundel Road in Angmering; a large village in West
Sussex. Angmering is situaled approximately 2.4km south east of the larger town of
Litlehampton, a coastal town at the mouth of the River Arun. The existing site
measures approximately 8.10Ha and comprised of a large field with a developed area
on the sast boundary. The developed area consists of a residential property, an area for
automotive repairs and storage and various other outbulldings used as sales premises.
Formal access to the site is from Arundel Road o the south sast boundary, there is also
gated access from Arundel Road to the north east boundary.

Table 3.1, below, provides a description of the immediate surroundings of the sits.

Table 3.1: Site seiting

There is an unnamed walercourse approximataly 70m from the north
boundary Howing paraliel to the boundary from north sast lowards the
North west. The area between the watercourse and the site boundary is
roughly vegetated land. Mapping shows ponds and forested areas
starting approximately S0m from the north east boundary comer.

The east boundary is partly offset from Arundel Road by approximately
50m where an area of vegetated land exists belween the site and the
road. There is a main access road {o the existing development onsite
from Arundel Road. There is also access o the fisids from a gated
entrance on Arundel Road. The land sast of Arundel road is largely
agricultural and forest with some residential properties.

East

The south boundary is made up of dense hedgerows and mature irees.
South The adiacent field on the south boundary is used as recreational sports
pitches for a sports and social ciub.

The land adjacent to the west boundary is for agricultural use. There is
a dense hedgerow defining the border of the site, within the hedgerow
is a ditch that would convey any flows from south to north, the ditch is

outside of the site boundary.

West

Figure 3.1 shows a Site Location Map.
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Figure 3.1: Site ipcation plan (provided by Gladman)

3.2 Land use and topography

A topographic survey has been provided for the site by Gladman®, Generally the site
falis from the sasi towards the west. The highest elevations on sile are located at the
eastern boundary; they range from generally 18.00m above ordnance datum {mAQOD) in
the south east and generally 21.00mAQOD. The lowest areas are along the wesiem
boundary where ground levels are at approximalely 10.90mAOD. The topographic
survey did not identify any land drains or ditches on site.

The approximate land use of the site is as follows:

® Gladman September 2017, Project No. 2017-084, Drawing No. Topo_02_ 2D, Tepographical Survey As Of
13.09.17
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Tabls 3.2: Existing site land uses (approximais)

[P —
& “‘\

RREGS

N
Impermeable 0.92 10.1
Permeabis 8.18 89.9

Approximately 10.1% of the existing site is currently developed with impermeable land
cover, this includes hardstanding, black {op surfaces and buildings. As can be seen in
image 3.1 some of the buildings are drained to below ground drainage features. image
3.2 shows that some downpipes are drained onto the hardtop surface and allowed to
flow into drain features buill inio the hardstanding, it is not thought that all of these
drainage features are connected to a drainage network. The drainage network conveys
Hlows towards a septic tank in the south western corner or the area of hardstanding. The
septic tank has a storm overflow pipe that conveys overflows westwards to the west
boundary of the site.

Image 3.1: Downpipe from commergial units
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3.3

Gladman

image 3.2: Surface waler drain oulside a commercial unit

Hydrology

As can be seen in Figure 1.1 the watlercourse north of the boundary is not an
Environment Agency designated "‘Main River', it is an unnamed walercourse that {lows
from the north sast towards the west. Image 3.3 shows that this watercourse begins on
the south side of the A27 main road from a culvert that likely services field drains north
of the A27 and possibly a highway drainage system. The Environment Agency have
suggested West Sussex County Councit undertook a small ‘flood’ drainage scheme
close o this culvert ‘'some years age’, though no additional information was given
{(Environment Agency correspondence in Appendix B).

The watercourse Hows through the forested area north of the site boundary on fowards
the ponds north east of the site boundary named ‘Decoy Ponds’ which are privately
owned. It is the outflow from these ponds that is then classiisd by the Environment
Agency as a ‘Main River and is formally named on mapping services as ‘Black Ditch’.
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This watercourse continues in a general westwards direction where it joing the River
Arun approximately 4.6km away.

image 3.3 The culvert south side of the A27.

image 3.4 shows a large ditch that is adjacent to the site close to the south west
boundary, it is thought that this ditch drains westwards towards the watercourse. The
topographic survey that details depths of the ditch paralisl to the western boundary
suggests that Hows within this ditch are conveyed south towards a low point at the south
weast corner of the site which aligns with the ditch shown in Image 3.4. It is thought a
culvert provides conneclivity between the two dilches to allow for drainage in a
westwards direction to a nearby watercourse.
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image 3.4: Facing westwards, diich {o the west of the sile, likely draining away from the
site.

34 Geology

Based on published geological records for the area (British Geological Survey online
mapping), the site exhibits the following geology:

s Superficial Geology; Head - Clay, Silt, Sand and Gravel. Superficial Deposits
formed up o 3 million years age in the QGualernary Period. Local environment
previously dominated by subaerial slopes.

« Bedrock Geology; London Clay Formation - Clay, Silt and Sand. Sedimentary
Bedrock formed approximately 48 1o 56 million years ago in the Palasogene Period.
Local environment previcusly dominaied by deep seas.

There was no superficial geclogy shown along the north eastern corner.
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Predominantly clay geology was confirmed by RSK's Soakaway Testing Assessment.”

Hydrogeology

Hydrogeological information was oblained from the Environment Agency’s online
mapping service. These maps indicate that the site is underain by a Secondary
{undifferentiated) superiicial aquifer deposits across the site area. This has
predominantly lower permeability layers and may have been previously designaled as a
norn-aquiter or minor aquiler. The sile is not underlain by a bedrock aquifer. The site is
not located within a Groundwater Scurce Protection Zone; Zones 1, 2 and 3 can be
tound approximately 750m north of the site.

Onsite Trial Pit testing found no evidence of Groundwater up 1o the end depths of Trial
Pits at 2.50m below ground level {bgl).

infiliration

Soakaway testing was conducted by RSK on 10" October 2017. The report concluded
the following infiltration rates across the site. Raies are shown in Table 3.3, the detailed
map of the trial pit locations and infiltration rates can be found in Appendix C.

Table 3.3: Summary of trial pll svakaway resulls

\ UGV R RN R R R CHA R 3 R RO HRNES

N

No significant drop in water level

SA1 CLAY observed. Unable to calculats infiltration
rale.

No significant drop in water level
observed. Unable to calculate infiliration
rate.

Sandy graveliy siity

SA3 LAY

" RSK Environmant Limited October 2017, 301954-R02(00) Scakaway Testing: Arunde! Road, Angmering.
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4 DEVELOPMENT PROPOSALS

The proposed development is for a residential end use. The current proposed
development framework shows that 6.00Ha of the 9.10Ha site will be developed. This
area will contain a variety of dwsllings, driveways, gardens, access highways, areas of
public open space and an area of soft landscaping including a recreational sports pitch.
Of this development arsa an impermeable area of 55% has been assumed. Therefore
the approximate land uses of the proposed site are summarised in Table 4.1 below.

Table 4.1: Proposed site land uses

\ \ \\ \\\\ & \ \

impermeabie 2.30 55 36.26

Permeable 270 45 20.67

Remaining N/A
Greenfield Area 310 ' 34.07
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5.1

Gladman

National policy

Table 5.1: National legislation and policy context

 Logisation
Logiiation

MNational Planning
Policy Framework
(2012}

& RS

The aims of planning policy on development and flood risk are 1o
ensure that flood risk is taken into account at all stages in ths
planning process to avoid inappropriate development in areas at
risk of flooding, and to direct development away from areas at
highest risk.

Where new development is, exceptionally, necessary in such areas,
policy aims 1o make it safe without increasing flood risk elsewhere
and where possible, reducing flood risk overall.

Planning Practice
Guidance (2014)

The NPPF is supported by an online Planning Practice Guidance,
which provide additional guidance on flood risk.

Ficod and Walsr
Management Act
2010

The Flood and Waler Management Act (FWMA} aims o implement
the findings of the 2007 Pitt Review and co-ordinate control of
drainage and ficod issues.

There are a number of increased responsibilities within the Act that
affect adoption of SubS features and the role of the Environment
Agency o expand on the mapping data they provide. The
implementation of SuDS features has many beneficial impacts on
the treatment of surface waler during remediation works.

Waler Resources
Act 1991

Section 24 — The Environment Agency is empowered under this Act
io maintain and improve the quality of ‘controlied” waters

Section 85 ~ It is an offence {o cause or knowingly permit poilution
of controlled waters

Section 88 — Discharge consents are required for discharges to
controlied waters

Watsr Framework
Directive (2000)

The Waler Framework Directive (WFD) reguires all inland and
coastal waters to reach ‘good’ chemical and biological status by
2015. Flood risk management is unlikely 1o have a significant
impact on chemical water quality except where maintenance works
disturb sediment (such as de-siiting} or where pollutanis are
mobilised from contaminated land by floodwaters.

The main impact of the WFD on ficod risk management, both now
and in the fulure, reiates to the ecological quality of water bodies.
Channetl works, such as straightening and despening, or flood risk
marnagement schemes that modify geomorphological processes
can change river morphology. The WFD aims to protect
conservaiion sites identified by the EC Habitats Directive and Birds
Directive that have waler-related features, by designaiing them as
‘protected siies’.
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5.2 Local policy

Local policies ensures that fiood risk is taken into account at all stages in the planning
process 1o avoid inappropriate development in areas at risk of flooding and making
development safe without increasing flood risk elsewhere and where possible, reducing
ficod risk. The existing Local Plan used by the existing Arun District Council covers the
pericd belween 1996 to 2011 and was adopted in April 2003, In 2014 the emerging
local plan was put forward for review and will cover the period from 2011 1o 2031.

Table 5.2: Local policy context

\ m NN \\\w i hlnnam

E—’ohcy H 8P
Strategic housing, parish and town counci allocations
Water and drainage

A comprehensive Sustainable Urban Drainage System (SUDS) will be
required which shall inciude a range of measures including water
harvesting and the use of permeable paving. The management of surface
water shall be creatively considered in the overall design concept of these
tands.

A fiood risk assessment shall be undertaken and mitigation measures

incorporated into any development scheme in ling with the approach as set
outl in the Water Section of the Local Plan.

Arun District Local Policy ECC SP1

Plan 2011-2031 Adapting to climate change

October 2014 The Councll will support development which is located and appropriately
designed to adapt © impacts arising from climale change such as the

{Emerging Local ) : . . ;
. ging increased probability of fluvial and tidal flooding, water stress; heaith

Plan) . Lo v
! impacts as a result of extreme temperatures and a decline in the quality of
habitats and richness of bipdiversity.
in order to achieve this, deveiopment must be designed {o take account of
the following issues:
a} Location (in relation to flood risk and vuinerability 1o coastal
arosion);
b) Water efficiency;
¢y Shade, cooling, ventilation, solar gain;
dy  Connectivity to the green infrastructure network
e} Layout and massing;
f}  Resifience of buildings and building materials {0 extreme weather
avents; and
g} Capacity of drainage systems and incorporation of sustainable
urban drainags systams (SubDS).
Gladman 13
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Policy W DM2
Flood Risk

Development in areas at risk from flooding, identified on the latest
Environmant Agency flood risk mags and the Coungil’s Strategic Flood risk
Agsassment (SFRA), will only be permitted where all of the following
criteria have been satisfied:

a) The sequential test in accordance with the National Planning
Policy Framework Technical Guidance has been met.

I A site spacific Flood rigk Assessment demonstrates that the
davalopment will be safe, including access and egress, without
increasing the flood risk elsewhere and reduce flood risk overall.

¢} The scheme identifies adaption and mitigation measures.

QO

Appropriate flood warning and evacuation plans are in place; and
New site drainage systems are designed to take into account of
avents which exceed the normal design standard i.e consideration
of flcod flow routing and utilising temporary storage areas.

&
-~

The reports prepared as part of the criteria above must take into account
contingency allowances, taking climate change info account as set out in
the NPPF Technical Guidance.

All developmant proposals must take into account of the relavant Surface
Watar Management Plans, Catchment Flood Management Plans and
related Flood Defence Plans and strategies such as the Lower Tidal River
Arun Strategy. The council may require financial contributions from
development on sites where measures o address flood risk or to improve
the environmental quality of watercourses have been indentified by these
Pians and Strategies.

Policy W DM3
Sustainable Urban Drainage Systems

To increase the levels of water capture and storage and improve water
guality, all development must identify opporiunities to incorporate a range
of Sustainabie Urban Drainage Systems (SUDS), appropriate to the size of
deveiopment, at an early stage of the design process. Proposals for both
major and minor davelopment proposals must incorporate SUDS within the
privale areas of the development in order to provide source conirol featuras
to the overall SUDS design.

Proposals for major development must also integrate SUDS within public
open spaces and roads, in liaison with West Sussax County Council, (the
SUDS Approval Body) or its agent. SUDS must therefore be integrated into
the overall design of a development and must:

a) Contribute positively to the appearance of the area

by Effectively manage water {including its quality)

¢y Accommodate and enhance biodiversity by making connactions

o existing Green Infrastructure assets and;

d)  Provide amenity for local residents {ensuring a safe environment)
and;

Gladman 14
Land off Arundel Road, Angmering

Flood Rislk Assaessment & Outline Drainage Strategy

£881292-R2(023-FRA

ARUN DISTRICT COUNCIL A/36/18/0UT



‘ 23 N e

SRR

g) Retain existing open drainage ditches in their current form.

in order to ensure that SUDS discharge water from the developmeant at the
same or lesser rate, as prior 1o construction, developers must:

fy  Follow the hierarchy of preference for different types of surface
water drainage disposal systems as setout in Approved
Document H of the Building Regulations and the SUDS manual
produced by CIRIA,

g} Undertake up to six months groundwater monitoring within the
winter period.

h)y Undertake winter percolation testing in accordance with BRE365.

iy The proposed drainage system must be designed to ensure that
there is no flooding on a 1 in 30 year storm avent.

iy The design must aiso take account of the 1 in 100 year storm
avent pius 30% allowance for climate change, on stored volumes,
to ensure that there is no flooding of properties or the public
highway or inundation of the foul sewerage system. Any excess
fiows must be contained within the site boundary, and within
designated storage areas.

Ky Fiow routes through the development must be demonstrated as a
first stage in the design process, demonstrating how water will
travel at or near the surface for three types of flow; Low flow
routes, overflows and exceadance routes

POLICY GENS Foul and Surface Water Drainage

Planning permission for development which will materially increase foul
and/or surface water discharges will be refused unless the Local Planning
Authority is satisfied that either adequate drainage capacity exisis or
appropriate drainage capacity can be provided as part of the development.
Consideration should also ba given to the use of Sustainable Urban
Drainage Systems (BUDS) ag alternatives to conventional drainage where
appropriate.

Arun District Local o
i 4 . Raason
Plan 1996-2011 #aso
April 2003 To prevent adverse harm to the water environment in terms of pollution and
. . flooding, and to minimisea the risks to life and property in vuinarable areas.
(Existing Local Plan) 9 = RToperty © ©

informatives

1.45 Due 10 specific flooding problems during the winter of 1883/94 in the
Barnham area, a Barnham Rife Caichmeant Area was defined. Special
development control consultation procedures with Southern Water Services
and the Environment Agency apply to this area, which is shown on the
Proposals Map.

1.46 The Locai Planning Authority will promote the use of balancing ponds
for the attenuation of surface water run-off where this is required. Proposals
for the long-term management of any faciiity must be included in any

Gladman 15
Land off Arundel Road, Angmering

Flood Rislk Assaessment & Outline Drainage Strategy

£881292-R2(023-FRA

ARUN DISTRICT COUNCIL A/36/18/0UT



SRR

schame put forward.

1.47 The Local Planning Authority will have regard to the advice of the
Environment Agency and the Council's own engineers when considering
applications for development which could iead to increased flood risk
through the exacerbation of land drainage problems. Developers may be
required 1o carry out detailed technical investigations to ensure proposed
development is not at risk of flocding and ensure the safety of proposed
development and ensure that flooding problems alsewhere are not
exacerbated.

1.48 Sustainable Urban Drainage Systems {SUDS) aim to promote the
retention of rainwater within its natural catchment area and natural
drainage systems. The protection of rivers from diffuse poliution, the
reduction of infrastructure cosis, good environmental practice, opportunities
for conservation and environmental enhancements and ensuring the risk of
flooding is not increasad are all vital components of successful SUDS.
Developers should consider the use of SUDS at the earliest possible siage,
as this can influence the overall layout of development.
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6 SOURCES OF INFORMATION

6.1 Environment Agency consultation
8.1.1 Flood zone maps

The Environment Agency Flood Zone mapping study for England and Wales is
available on their website at hiipsy/dlcod-map-for-planping.sevice govaull/

The current displayed map is reproduced as Figure 1.1 and shows the site {o lie within
Flood Zone 1 showing the site with low risk of fluvial or tidal scurces.

Recently, the Environment Agency released an additional form of mapping ‘Risk of
Flooding from Rivers and Sea’, which is available al:

hitnglood-warning-infommation.sevice gov.uldona-tlerm-tioond-riskd

This map has been reproduced as Figure 7.1 and shows the Environment Agency’s
assessment of the likelihood of flooding from rivers and the sea at any location and is
based on the presence and effect of all flood defences, predicted fiood ievels, and
ground levels.

The relevant guidance note from the Environment Agency is available online through
the following link: hilpsyhvnenw goviidpanning-apgiications-assessing-Hood-risk

6.1.2 Site specific consultation

The Environment Agency was formally consulted as part of this assessment. Their
response, with request for flood related information can be tound in Appendix B.

The information request provides a link at which information is freely available about the
site. it contirms the following points:

+ The site is located within Flood Zone 1.

¢« The silg is 25m from Flood Zone 3, thersfore fluvial and tidal models were not
given.

« Little is known about historic fiooding of the site; it is only known that West Sussex
County Councit have undertaken a small flood’ drainags scheme within the vicinity
of the AZ27.

s No known issues with Groundwater flooding.

¢ The Environment Agency have recommended consideration must be given {o any
discharge o the walercourse. The fioodplain downstream of the site is described as
being ‘on its limit’ for accommodating increased drainage capacity.

6.2 West Sussex County Council

The councit was formally consulied as part of this assessment. However as of writing
the report a response was yel 1o be received.
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6.4

6.5

6.6

Gladman

Arun District Council

The council was formally consulted as part of this assessment. However as of writing
the report a response was yel 1o be received.

internal Drainage Board

The closest operating Internal Drainage Board (IDB) is the River Arun IDB. The
boundary of the IDB maintained area comes within 790m of the sile and encompasses
Black Ditch, an Environment Agency designated Main River. Ag the ditches around the
site are not maintained by the 1DB they were not contacted as part of this assessment.

Canal & River Trust

There are no known Canal & River Trust maintained assets within the study area.

Site walkover

A site walkover was underiaken by RSK and the on-site observations have been
incorporated below and throughout this assessment along with relevant images where
necessary.

The site currently consists of a bungalow, premises for commercial units, an automotive
repair workshop, storage for caravans, a caravan park and various outbuildings. The
downpipss from buildings were inspected as pait of the site walkover, it was found
whilst some were drained inte a below ground system, others discharged onto the hard
top surface where flow was directed towards surface water drains (Image 3.1 and
image 3.2). Manholes were seen across the siie however it was not clear what these
manholes were servicing or where flow was being directed (Image 6.1). The landowner
has confirmed that drainage is towards across the south east developed area is
fowards a septic tank.

The north east of the site is made up of roughly vegstated land with some
hardstanding. There was evidence of building rubble left across the site however there
was no clear evidence of an existing surtace water drainage network.

The remaining area of the site was for agricultural use, there were no fisld drains
observed across the field. The fields were cbserved to be sloping towards the western
boundary where there was a ditch within the hedgerow (Image 6.2},
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image 6.1: Various manholes across the site

image 6.2: Agricultural fields, facing west from the north east comer,
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B.7 Relevant studies

Table 6.1: Belevant studies

Strategic Flood
Risk Assessment
Arun District
Yolumes i
Technical Report
February 2008

Arun District Council prepared a strategic Flood Risk Assessment (SFRA)
to support their Local Development Framework and Core Strategy. The
assessment aims to characterise the flood risk at present and also inlo the
future.

The River Arun flows through the Weald and the South Downs, across the
coastal plain and discharges info the English Channel. The river has a
fidal influence up to iis confluence with the Western Rother at Pulburough.
The main flood defences on the River Arun are walls and embankmenis
along the tidal extent of the river from Littlehampton o Pulborough; these
offer protection from fiocods with a 3.33% AEP o floods with a 196 AEP.
Flooding from rivers can be managed in a number of ways:

s Avoidance — developing ouiside of the floocdplain.

s Prevention — walls and embankmenis used 1o exclude walsr
from a site.

= Management/Adaption — flood resilient design, flood warnings
and evacuation planning.

The low-lying parts of the coastline are at risk of flooding from high tides
and storm surges on the English channel. In most instances, sea
defencas are constructad to offer protection from the 0.5% AEP storm
surge. However there is residual risk of flooding behind defences during
times of extreme high tides and tidal surges.
A significant proportion of land across the north of the district is chalk
based geology. Over these argas are thers are significant proportions of
land which are more liksly to be affacted by Groundwater emergence. The
locations of emergence points are difficult to predict and it therefore only
possible to identify broad areas at a strategic levsl.
Groundwaler flooding is oftan highly localised and complex, the
implications of Groundwatisr flooding should be considered and managed
through developmeant control and building dasign. Responsas 1o
Groundwater flooding includs:

« Raising property ground or floor levels.

« Flood proofing.

s« Pumping to reduce Groundwater levels locally.
The potentiai for surigee waler flooding is variable across the district,
reflecting the changing geociogy, soii types and rainfall patierns.
Developmenis which are adjacent o artificial drainage systems or located
at the bottom of hillslopes may be more prons o flooding from overiand
fiows. This may be especially true for areas that are downslope of iand
that increases runoff potential such as agricultural land, impermeable area
associated with urban deveiopment
Management of surface water flooding is highly dependent upon the
characteristics of the site. The implications of surface water ficoding
should be considered and managed through development control and
buiiding design. Responses to surface water ficoding include:

¢ Sensitive land use management based on policies at a strategic
fevel.
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s Major ground works.
e Appropriate site selection for developments.

e  Development zoning including the use of green space and
planting to manage runoff.

¢ Management of development runoff (such as the inclusion of
SubDS).

¢ Pumnping.

This Preliminary Flood Rigk Assessment (PFRA) fulfils a number of West
Sussex County Council’s respensibilitiss under two sets of new lsgislation:
the Flood Risk Regulations (FRR09), which came inio force on the 10th
December 2008, and the Flood & Water Management Act (F&WMA)
which gained Hoval Assent on the 8th April 2010. The aim of this PFRA s
to provide an assassment of local flood risk across the study ares,
including information on past flcods and the potential consequences of
future floods.

The PFRA process for LLFAS highlights flood risk from local sources and
not those to be reporied by the Envirgnment Agency, Le. it excludes main
river, tidal or large reservoir flooding. Types of flocding include:

e  Surface Water Flooding - Surface water flooding can be caused
by rainwaler {including snow and other precipitation) which is on
the surface of the ground (whether or not it is moving}, and which
has not entered a watercourse, drainage system or public sewer,

West Sussex _ o _ :
- Although flooding from surface waler and combined sewers can

Pireiimin;ary be considered a form of surface water fiooding, sewer flooding for
Flood Risk this PFRA has been considered separately where there is
Assessment

sufficient information avaiiable to indicate that the flooding was
May 2011 caused wholly or parily by rainwater entering the system.

»  Groundwater - Groundwater flooding can occur when
groundwater rises up from the underlying aguifer to flood
subsurface infrasiructure or {o emerge at the ground surface.
Groundwater flooding is generally caused by the rise of
groundwater levels to extreme high levels in permeabie
consolidated aquifers (primarily chalk) in response to prolonged
above average rainfall; or from hydraulic continuity with high water
levels in adjacent rivers.

+  QOrdinary Watercourse - Flooding can occur from an ordinary
walercourse overtopping its bank level. An ordinary watercourse
is any walercourse {river, stream, ditch, cut, sluice, dyke or non-
public sewer) that is not identified as a Main River on maps held
by the Environment Agency.
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6.8 Drainage
6.8.1 Public sewer

Sewer detalls have been referenced from sewer record plans obtained from Severn
Trent {Appendix D). The plans indicate that there are no public sewers located within
the site boundary and there are no public sewers within close proximity of the site such
as within Arundel Road. The nearest public sewer is a foul sewer located within Arundel
Road approximately 200m south of the sits.

8.8.2 Private drainage

Manholes on sile indicated the prasence of a sewer network below the developed area
of the site in the south east. The land owner confirmed that drains convey flows to a
seplic tank below ground in the south western corner of the developed area. The
landowner has stated there is a stormwater overflow pips from the septic tank o a ditch
at the south west boundary of the site.
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7 SOURCES OF FLOOD RISK

7.1 Criteria

In accordance with the NPPF and advice from the Environment Agency, a prediction of
the {lood sources and levels is required along with the effects of climate change from
the present for the design Hfe of the development {in this case assumed to be 100
years). To consider these effects of climate change, a 40% climate change factor be
used within the calculations.

The flood risk slements that need to be considered for any site are defined in BS 8533
as the “Forms of Flooding” and are listed as:

¢ Flooding from Rivers (fluvial flood risk);
e Flooding from the Sea (tidal flood risk);
e Flooding from the Land;

s Flooding from Groundwaler;

» Flooding from Sewers (sewer and drain exceedance, pumping station failure eic};
and

s Flooding from Reservoirs, Canals and other Artificial Structures.

The following section reviews each of these in respect of the subject sile.

7.2 Flooding from rivers (fluvial flood risk)

The latest Environment Agency published flocd zone map (Figure 1.1) shows that the
site lies within Flood Zone 1. This means there is a less than 1 in 1000 annual
probability of river or sea Hlooding. The nearest Flood Zone identified is Flood Zene G
identified by the Environment Agency as approximately 25m from the north west corner
site boundary. The fiood risk is associated with the unnamed watercourse flowing
through the forested area which is located within an area significantly lower than the
site itseli.

The latest 'Risk of Flooding from Rivers and Sea’ flood map (Figure 7.1) indicates that
the site is considered to at ‘very low’ risk of fluvial floeding. There is marginal
encroachment of ‘Low’ flcod risk across the northern boundary, restricted to the lowsst
area of the site in the north west corner of the site.
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Figure 7.1: Environment Agency fluvial flood risk map

The overall risk of fluvial flocding/resultant fluvial tlood risk to the site is considered to
be very low.

7.2.1  Climate change

Fluvial flooding is likely o increase as a resull of climate change. A greater intensity
and frequency of precipitation is likely to raise river levels and increase the likelihood of
a river overtopping its banks. Modelied flood data was not provided by the Environment
Agency as stated within their correspondence; they also notad very little is known about
the watercourse {Appendix B).

7.3 Flooding from the sea (tidal flood risk)

The site is not considered to be at risk from tidal flooding due to its inland location. The
Environment Agency stated the area 1o the west of the side is considered a floodplain
that is tidal locked (Appendix B). This is not seen in mapping to be a risk to the site.

Gladman 24
Land off Arundel Road, Angmering

Flood Rislk Assaessment & Outline Drainage Strategy

£881292-R2(023-FRA

ARUN DISTRICT COUNCIL A/36/18/0UT




B e

7.4 Flooding from the land {(overiand pluvial flood risk)

i intense rain is unable to soak inio the ground or be carried through manmade
drainage systems, for a varisty of reasons, it can run off over the suriace causing
localised Hioods betore reaching a river or other walercourse.

Generaily, where there is impermeable surfacing or where the ground infiltration
capacity is excesded, surface water runoff will cocur. Excess surface watsr fliows from

the site are believed to drain naturally to the local waler features, sither by overland
flow or through infiltration.

The Ervironment Agency's surface water flood map (Figure 7.2) shows that the
majority of the site is considered at very low risk from this scurce; there are minor areas
of surface water flood risk restricted to the area of the ditch on the western boundary.
There is alsc minor surface water off risk along Arundel Road at the site entrance.

The risk posed to the sile in general is considered low. However care and consideration
should be taken not to worsen conditions along these two roads.
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Figure 7.2: Environment Agency surface water flood risk map
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7.4.1

7.5

7.5.1

7.6

Gladman

S
S

Climate change

Surface water flooding is likely to increase as a result of climale change in a similar
ratio to fluvial flooding. Increased intensity and frequency of precipitation is likely to lead
to reduced infiliration and increased overland tlow.

Flooding from groundwater

Groundwater flooding tends to occur after much longer pericds of sustained high
rainfall. Higher rainfall means more water will infiltrate into the ground and cause the
water table to rise above normal levels. Groundwater tends 1o flow from areas where
ihe ground level is high, 10 areas where the ground level is low. In low-lying areas the
water iable is usually at shallower depths anyway, bui during very wet periods, with all
the additional groundwater Howing towards these areas, the waler table can rise up fo
the surface causing Groundwater fiooding.

Trial pit logs recorded across the sile did not strike Groundwaler indicaling the
Groundwater must be below 2.50mbgl. It is considered unlikely that Groundwater will
emerge ai the surface; however, it is recommended that Groundwater depths are
observed and monitored on-site during the groundworks phase. During the operational
phase, the absence of basement features within the proposals minimises the potential
hazards posed by Groundwater tiooding.

The resultant Groundwater flood risk is considered to be low.
Climate change

Climate change could increase the risk of groundwater flooding as a result of increased
precipitation filtering into the groundwater body. If winter rainfall becomes more frequent
and heavier, groundwater levels may increase. Higher winter recharge may however be
balanced by lower recharge during the predicted hotler and drier summers. This is less
likely to cause a significant change to flood risk than from other sources, since
groundwater flow is not as confined. H is probable that any locally perched aguifers may
be more affected, but these are likely to be isolated. The changs in flood risk is likely to
be low.

Flooding from sewers

When exceeded, surcharged pipe work can lead o flooding from backed up manholes
and gully connections. This would lead to flooding within the surrounding area. it was
tound on the site walk over that there are a number of manholes across the site and
surface water drains. The private sewer sysiem on this site is not well understood,
though the landowner had confirmed the drainage is towards a septic tank in the south
weast of the developed area at the time of writing the report. Any exceedance from the
sewsr manholes and septic tank would lead to flood waters following the local
topography of the sile {o the lower areas, in this case water would likely flow to the
south boundary and westwards 1o the lowest area.
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7.7
7.7.1

Gladman

L

Climate change

The impact of climate change is likely to be negative regarding flooding from sewers but
not significant in terms of the proposed development.

Other sources of flooding

Reservoirs

Flood events can occur from a sudden release of largs volumes of water from
reservoirs, canals and artificial structures.

The Environment Agency reservoir flood map {reproduced as Figure 7.3) shows the
largest area that might be flooded if a reservoir were {0 faill and release the waler it
holds. As shown the siie is not locaied within an area at risk from reservoir flooding.
Ths resultant flood risk is considered 1o be very low.

Ressrveir flooding is extremely unlikely; there has been no loss of lite in the UK from
reservoir flooding since 1925, Since then reservolr salety lsgislation has been
introduced o ensure reservoirs are maintained. According o the Environment Agency
Reservoir lood maps the site is not at risk of flooding from reservoirs.

F E;ﬁgd Vnsi;f‘

Figure 7.3: Environment Agency reservoir flood risk map (November 2017)
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7.7.2 Climate change

FReservoirs can be managed over time, conirolling inflow/outflow of waler and therefore
thers is the capacity to control the effects of climate change. Increassd rainfall has the
potential to increase base flow, but this should be minimal. |t is unlikely that there will be
a substaniial change 1o the risk of flooding for this site.

7.7.3 Canals

There are nc Canal & River Trust owned canals or assets within the study area

7.8 Flood risk resuliing from the development

In theory any development can increase flood risk downstream, if it is not designed
properly. This potential is much increased where the site is on Greentield land, as
development tends 1o increase impermeable surfaces, resulting in Increased runoff from
the site.

The propesed development will use the latest best practice guidance {o ensure that
flood risk is not increased as a resull of the development. This will require the provision
of a suitable surface water management plan to ensure that the surface waler
generated from the site does not increase the risk of flooding to the proposed properties
or off-site.
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8 PLANNING CONTEXT

8.1 Application of planning policy
Section 10 of the NPPF includes measures specifically dealing with development
planning and Hood risk using a seguential characterisation of risk based on planning
zones and the Environment Agency Flood Map. The main study requirement is o
identify the Hood zones and vulnerability classification relevant to the proposed
development, based on an assessment of current and future conditions.
8.2 Land use vuinerability
Planning Practice Guidance includes a list of appropriate land uses in each flood zone
dependent on vulnerability to flooding. In applying the Sequential Test, reference is
made to Table 8.1 below, reproduced from Table 3 of Planning Practice Guidance.
Table 8.1: Flood risk vulnerability and flood zone ‘compatibility’
NS
\\\‘}\}\:\\\:\\&\\s\&\‘\\:\\k\g\\\q \Q\\‘\\\\‘\}\\\\\\\ yo \‘en‘: ~~‘: RN
Zone 1 Appropriate Appropriate | Appropriate X8
\
Zone 2 Appropriate Appropriate | Exception Appropriate | Appropriate
Test
Required
Fiood pe . e ric Mot e 1 et
one 3a Exception Appropriate | Should not | Exception Appropriate
Zone Test Required he Test
permitted Required
Zone 3b Exception Appropriate | Should not | Should not Should not
functional | Test Required be be permitted | be
floodplain permitied permitted
With reference 1o Table 2 of the Planning Practice Guidance, the proposed
development, based on its residential end use, is classed as 'More Vuinerable'. This
classification of development is appropriate for argas within Flood Zone 1.
8.3 Sequential Test
The Seguential Test is required to assess flood risk and the Planning Practice
Guidance recommends that the test be applied at all stages of the planning process to
direct new development to areas with the lowest probability of flooding (Flood Zong 1).
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According to the NPPF, if there is no reasonably available site in Flood Zone 1, the
flood vulnerability of the proposed development (see Planning Practice Guidance Table
2} can be taken into account in locating development in Flood Zone 2 and then Flood
Zone 3. Within sach Flood Zone new development should be directed to sites at the
fowest probability of fiooding from all sources.

The development proposal is for a ‘More Vuilnerable’ residential use to be developed on
the site. With reference to Table 8.1 above, this development would be appropriate for
areas within Fiood Zone 1, subject to the implementation of an appropriate surface
water drainage strategy. Therefore the Sequential Test has been passed as the
development has been siluated within the lowest possible designated risk area
available and therefore does not require the Exception Test to be satistied.
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9 SURFACE WATER DRAINAGE
ASSESSMENT

9.1 Scope

As development is grealer than 1Ha in size, the Environment Agency and the LLFA
requires such development to focus on the management of surface waier run-off. This
section discusses the polential guantitative effects of the development on both the rigk
of surface water flooding on-site and elsewhere within the caichment, as well as the
type of potential SublS features that could be incorporated as part of the framework
deveioprment plan.

The NPPF states that SuDS should be considered wherever practical. The use of SuDS
is also sncouraged by regional and local policy {see Section 8.7}, In accordance with
jocal and national guidance, the surface waler drainage strategy shouid seek to
implement a SuDS hisrarchy that aspires to achieve reductions in surface waler runoff
rates to Greenfield rates (Preferred Standard).

In addition, Building Regulations Part H® requires that the first choice of surface water
disposal should be to dischargs o an adequate soakaway or infiltration system, where
practicable. It this is not reasonably practicable then discharge should be to a
watercourse, the least favourable opiion being o a sewer {(surface water belore
combined). infiltration techniques should therefore be applied wherever they are
appropriate.

9.2 Pre-development situation

The existing site area is 9.10Ha with 83.8% of the site considered as permeable. ftis
thought that surface water runoff from the site is conveyed towards the west boundary
where flow is conveyad into the ditch on the weast boundary.

The pro-rata loH 124 method® has been used to estimate the Greenfield surface water
runoff for the total sile area as well as the existing permeable areas on the site.
Calculations are contained in Appendix E.

As the existing permeable area on-site is approximately 8.18Ha the Greentield runcit
calculations from this area are shown within the Table 9.1,

5 1M Government (2010 with 2013 amendments), ‘The Buiiding Regulations 2010: Approved Document H -
Drainage and Waste Disposal (2002 Edition incorporating 2010 amendments)’

® Institute of Hydrology (loH), ‘Flood Estimation for small catchments - Report 1247, 1994,
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CBar 30.0
tin 1 year 25.5
1in 30 year 68.1

1 i 100 year 858

As a partially developed site, the pre-development surface water runoff from the site
has besn calculated for a rangs of return periods using the Moditied Rational method.
The Moditied Rational method uses the following equation to calculate peak runoff rate
from the existing impermeaable area of the site:

G=278CvCriA
Where:

2.78 = Cosfficient which accounts for the differences in units used for the inputs
and the outputs of the equation.

Cv = Volumetric Runofi Coefficient - a co-sfficient that describes the propertion of
rainfall appearing in the surface water drainage system, assumed o be 0.95 for
impermeable areas

Cr = Routing Coefficient - a routing co-efficient added to the Rational Method to
represent runoff characteristics of a particular site or area in a more accurate
manner, assumed to be 1.3 for urban areas

i = Rainfall Intensity (mm/hr) based on a 1 hour rainfall event taken from FEH
data

A = Impermeable Area (0.92Ha)

Table 8.2: Modified Rational Method pre-development surface water runoff

QBar 16.99 53.87
1in 1 year 11.56 36.51
1in 30 year 35.79 113.05

1in 100 year 45.95 145,14

The total actual runofi from the site is included in Table 9.3. As o provide a befterment
io the existing surlace waier runoff a 30% reduction in Brownfield runoff rates shouid be
achieved (Table 8.4).

w
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53.67
ntyear 255 36.51 62.01 6.81
1in 30 year 68.1 113.05 181.15 19.91
1in 100 year 95.8 145.14 240.94 26.48

Tabls 9.4: Total development runcif rates with 30% reduction in Browniisld runoff
rates {8.10Ha)
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QBar

niyear 235 25.56 51.06 5.61
1in 30 year 68.1 79.14 147.23 16.18
1in 100 year 95.8 101.60 197.39 21.69

8.3 Limiting discharge for design

Only 6.00Ha of the site is proposed 1o be developed. As the remaining land will not be
developed, it is assumed that surface water runoft from these areas will continug to
drain in line with the existing regime. The discharge rate for the developable area will be
limited to GiBar predevelopment runcif rates with the 30% reduction in Brownfield rates.

Based on 6.00Ha of developable land and using the per hectare calculations in Table
9.4, the resulling discharge rale would be calculaled at 44.58ls. In order 1o not
exacerbate the risk of flocding to both the development and others downstream of the
site a flow control mechanism should be utilised to limit Hows to this rate during alt
events up to the 1 in 100 year event inclusive ot 40% climate change.

This should be reflected within the detailed design of the sile and should be agreed by
the Lead Local Flood Authority.

8.4 Post-development situation

The proposed development is for a residential end use. As expiained within Section 4 of
this assessment the proposed developable area will contain approximately 55%
impermeable surfacing. This will result in an increase in impermeable area and surface
water runoff acrose the site. It will therefore be necessary (o manage surface water on-
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site through conveyance towards the proposed point of discharge, whilst providing
sufficient attenuation for all events up to the 1 in 100 year event inclusive of 40%
climate change factor.

9.4.1  Off site discharge options
9.4.1.1 infiltration

Infiltration should be considered as the primary option to discharge surface water from
the developed sile. The effectiveness of infiltration is compleiely dependent on the
physical conditions al the sile. Poteniial obstacies include:

e Local variations in permeability preventing infillration — The soakaway testing report
provided by RSK Environmental Ltd (Appendix ©) confirmed that the geology
onsiie is predominately clay with very low permeability. 3 of 4 trial pits showed no
significant drop in water level during testing, whilst the remaining trial pit provided
infiltration rates considersd unsuilable for infiliration based SuDS.

« Shallow groundwater table - For infiltration drainage devices, Building Regulation
approved document H2 states that these “should not be built in ground where the
waler table reaches the botlom of the device at any Hime of the year”. Groundwater
fevels arg unconfirmed but are unliksly to be above 2.50mbgl, it is not likely 1o limit
the use of shallow soakaway systems.

¢ Source Protection ZJones - As discussed above, the site is not iocated within a
Groundwaier Source Protection Zone.

From the infiltration rates provided during the soakaway testing, infiltration is not
considered a feasible option as part of the drainage strategy.

9.4.1.2 Discharge to watercourse

Discharging surface water o a local walercourse is considered leasible as there is a
ditch located at the western boundary. The ditch provides connectivity 1o a nearby
watercourse.

8.4.1.3 Discharge to surface water sewer
There are no public surface waler sewers on-site or within Arundel Road.
9.4.2 Siorage estimates

To determine the volume of attenuation storage that would be required on the site, the
WinDes ' 4-Stage Design Guide' tool has been used. The WinDes ‘4-Stage Design
Guide’ tool allows for an attenuation figure to be calculated based upon pond
dimensions, rainfall values and permitted discharge rales. These volumes can be later
revised at detail design stage by the infroduction of specific flow control methods.

Calculations have been run using discharge rate in accordance with Table 8.1, above
and a proposed impermeable area of 3.30Ha. No allowance is included in the
calculations for infiltration and therefore the results lllustrate a worst-case scenario.

The maximum siorage required on-sife {o accommodate the 1 in 100 year plus 40%
climate change rainfall event when limited io the ORar (44.58l/5) is approximately
1839.4m°. The basin should also be designed with slopes of 1:4 to comply with safety
and maintenance guidelines as highlighted in the SuDS Manual’®. Additionally the basin

O CIRIA, The SUDS Manual - C897, 2007
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should be lined with an impermeable membrane so as not to allow Groundwater to
compromise the capacity of the basin. Calculations for indicalive basin dimensions can
be found in Appendix F, following guidelines the basin covers an area of 2158.40m°
and reaches a maximum depth of 1.00m to provide suflicient volume.

This volums is provided o demonstrate the teasibility of a proposed drainags strategy
for the development; however, the final atienuation volume will be determined during
subsequent detalled design work and should be agreed by the Lead lLocal Flood
Authority.

Proposed drainage strategy

it is considered thal infiliration techniques will not be suitable on-sile due (o the
impsrmeable clay based soils and poor infiltration rates. As a result scakaways or other
infiltration based SubS will not be incorporated into the drainage design.

Therefore the proposed SuDS strategy for the site is to include an attenuation basin
towards the south west of the site with controlled discharge to the watercourse. Surface
water can be conveyed towards this basin following the natural gradient of the land from
the majority of the site; there will be selective remodelling of the ground levels required
in the south wasi area 1o ensure gravitational falls 1o the basin. The basin shouid
provide a sufficient volume fo attenuate flows for the 1 in 100 plus 40% climate change
svent, with discharge limited to 48.58 Vs ((OBar rate) for the entire developable area. In
this case the atienuation volume has been calculated at 1839.40m° to provide a
minimum volume of storage. The controlled discharge from the atlenuation basin will be
westwards to the watercourse.

The surface water drainage strategy will inciude the use of gully nelworks to capture the
surface water runoff from the highways and other impermeable areas such as
downpipes from roofs into a surface water pipe system. Theseg pipes will allow surface
water o be efficiently directed towards the basin at the low point on the weast boundary.

The use of surface water pumping is thought to be raquired to convey flows from the
most north western area of the site to the attenuation basin. Surface water pumping
may be required due 1o the shallow gradient of the topography along the western side of
the site. The pump station should be placed in the north west of the site and will pump
surface water runoff al an unrestricted raie to the attenuation basin in the south west. A
localised low area will be provided to retain 125m° of storage per hectare of
impermeable area draining to the pumping station in the cass of failure which is in line
with the Sewers for Adoption guidance D4.5.4 The SuDS measures are outlined in the
indicative Surface Water Strategy as aftached in Appendix G, the use of surface
pumping should be confirmed at detail design stage.

Permeable paving could be incorporated within private roads, shared surfaces and
drive ways that are part of the development. Due 1o the underlying geology these areas
of paving will not allow for infiltration but can be used to collect and store runcff from the
houses and surrounding hardstanding areas bsfore joining the on-site surface waler
network that fiows into and basin. Permeable paving reduces the volume of suspendsd
sediment and hydrocarbon poliution associated with residential developments. Adopted
roads will not be constructed using permeable paving due to ownership and fuiure
maintenance issues, where responsibility will most likely lie with the highway authority.
As the surlace area available for permeable paving is currently unknown then the
storage volume of permeable paving has not been included in the calculations.
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The dimensions, volumes and location of the SubDS features will need 1o be revised as
the development framework plan develops and during the detailed planning stage.
indicative dimensions are provided as part of this report to provide an indication of the
surface area that would be required for attenuation. Detailed design of individual
teatures is not part of the scope of this report. Preliminary design criteria have been
based upon guidance given in the CIRIA pubilication The SuDS Manual and the
information received to date.

Gladman 35
Land off Arundel Road, Angmering

Flood Rislk Assaessment & Outline Drainage Strategy

£881292-R2(023-FRA

ARUN DISTRICT COUNCIL A/36/18/0UT



10 FLOOD M

10.1 QOverview

TIGATION MEASURES

The site is currently proposed to be a residential development. As a result, this end use
is considered o be More Vulnerable. Provided thal the developable area is located
within Flood Zone 1 and cutside of the risk from surface water it is not proposed that
additional mitigation measures should be incorporated into the design. There are
elements of best practice which should be considered at an early stage as outlined
below.

10.2 Overland flood flow

Existing overland fiood flow is predicted 1o flow 1o the west from the east boundary
following the natural gradient of the site. The surface watsr flood risk mapping did not
identify any risk associated with overland flow on the site or any sxisting flow paths of
surface water runoff.

10.3 Finished ficor levels

As the proposed developable area will not be affected by fluvial fiooding there is no
need to incorporate any freeboard levels inlo the finished Hoor levels of the design. Low
lying areas that could lead to ponding of surface flows will be avoided by careful design
of finished levels.

As a result, it is recommended that the proposed site levels should be set at or above
the existing ground levels in the areas of designated Flood Zone 1.

Where site levels are proposed o be locally elevated, o provide gravilational drainage
falis, the falls should be maintained away from the properties whilst still tying in to the
proposed highways.

10.4 Safe access/egress

As the proposed site access lies outside of the 1 in 1600 year climate change flood
extert, safe access and egress will be available up to this storm event. For extreme
gvents above this, it is considered appropriate that site users should be able to salely
gscape 1o an area away from the watercourse. In addition, the proposed buildings will
be sst above the existing ground level and will likely contain an internal access 1o the
first floor.

w
=3
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11 CONCLUSIONS AND
RECOMMENDATIONS

This Flood Risk Assessment complies with the NPPF and Planning Practice Guidance
and demonstrates that flood risk from all sources has been considered in the proposed
development. it is also consistent with the Local Planning Authority requirements with
regard o flood risk.

This flood risk assessment demonsirates that the requirements of the NPPF and
Sequential Test have been met, with the location of the proposed developable area
being within Flood Zone 1 meaning that any form of classification of development is
considered o be acceptable. Flood Zone 1 is designated by the Environment Agency
as land having a chance of flooding of less than 1 in 1,000 (<0.1%) in any year.

This flood risk assessment has conciuded that:
e There is no record of historic flooding on-site.

+ The site is located within an area designated as Flood Zone 1. As a result, the risk
to the proposed development is considered o be very low from both fluvial and tidal
S0UrCes.

e Flood risk from surface water is considered very low across the site.
e Flood risk from Groundwater is considered low.

s« There is a sewer system associated with the existing development conveying flows
to a septic tank. The stormwater overflow pine is thought to connect to the wast
ditch.

e The site is not at risk from reservoir flooding.

e There are no Canal & River Trust assets within the study area and therefore the
site is not at risk from this source.

e As safe pedestrian and vehicular access, {0 and from the development, will be
achievable under all conditions, a formal evacuation plan is not required.

e Following the SuDS Hierarchy infiltration based drainage should first be assessed;
however, based on confirmed infiltration rates, the underiying Ground conditions
will not support the use of infiltration.

+ The majority of the site of the will drain towards an atlenuation basin in the south
wesiern area, surface waler will be conveved in a piped network {0 the basin with
the use of gravitational falls.

e A surface waier pumping station in the north west of the site will convey flows from
the north western developable area to the attenuation basin in the south west.

o By providing onsite atlenuation of the surface waler runoff and limiling discharge io
the watercourse to GBar runoff rates with reduced brownfield runoff, the
development will be providing a betterment of the exisling drainage regime during
high rainfali events.
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Overall, taking into account the above points, the development of the site should not be preciuded
on flood risk grounds as the development will not be at risk from existing sources {provided flow
paths and sufficient attenuation is provided) will not result in an increase in flooding downstream.
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APPENDIX A
SERVICE CONSTRAINTS

RSK Group service constraints

1. This report and the Drainage design carried out in connection with the report {together the
"Services") were compiled and carried out by RSK LDE Lid (RSK) for Gladman Devslopments
Lid. {the "client”) in accordance with the terms of a contract between RSK and the "client”. The
Services were performed by RSK with the skili and care ordinarily exercised by a reasonable
Civil Engineer at the time the Services were performed. Further, and in particular, the Services
were performed by RSK {aking into account the limits of the scope of works required by the
client, the time scale involved and the resources, including financial and manpowsr resources,
agreed between RSK and the client.

2. Other than that expressly confained in paragraph 1 above, RSK provides no other
representation or warranty whether express or implied, in relation to the Services.

3. Unless otherwise agreed the Services were performed by RSK exclusively for the purposes of
the client. RSK is not aware of any interest of or reliance by any party other than the client in or
on the Services. Unless expressly provided in writing, RSK does not authorise, consent or
condone any parly other than the client relying upon the Services. Should this report or any part
of this report, or otherwise details of the Services or any pait of the Services be made known 1o
any such party, and such party relies therson that party does s0 wholly al its own and sole risk
and RSK disclaims any liability to such partiss. Any such party would be well advised to sesk
independent advice from a competent environmental consultant and/or lawyer.

4. 1t is RSK’s understanding that this report is 1o be used for the purpose described in the
introduction to the report. That purpose was a significant factor in delermining the scope and
fevel of the Services. Should the purposs for which the report is used, or the proposed use of the
site change, this report may no longer be valid and any turther use of or rellance upon the report
in those circumstances by the client without RSK's review and advice shall be at the client's sole
and own risk. Should RSK be requested o review the report after the date hereof, RSK shall be
entitled 1o additional payment at the then existing rates or such other terms as agreed between
RSK and the client.

5. The passage of time may result in changes in sile conditions, regulatory or other legal
provisions, technology or sconomic conditions which could render the report inaccurats or
unreliable. The information and conclusions contained in this report should not be relied upon in
the future without the written advice of RSK. In the absence of such wrilten advice of RSK,
reliance on the report in the future shall be at the client's ocwn and sole risk. Should BRSK be
requested o review the report in the future, RSK shall be entitled to additional payment at the
then existing rate or such other terms as may be agreed between RSK and the client.

8. The cbservations and conclusions described in this report are based solsly upon the Services,
which were provided pursuant to the agreement between the client and RSK. RSK has not
performed any observations, investigations, studies or testing not specifically sst out or required
by the contract between the client and BSK. RSK is not liable for the existence of any condition,
the discovery of which would require performance of services not otherwise contained in the
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Services. For the avoidance of doubt, unless otherwise expressly referred 1o in the introduction to
this report, RSK did not seek to evaluate the presence on or off the sile of asbestos,
slectromagnetic fields, lead paint, heavy metals, radon gas or other radicaciive or hazardous
materials.

7. The Services are based upon RSK's observations of existing physical conditions at the site
gained from a walk-over survey of the site togsther with RSK's interpretation of information
including documentation, obtained from third parties and from the client on the history and usage
of the site. The Services are also based on information and/or analysis provided by independent
testing and information services or laborateries upon which RSK was reasonably entitled to rely.
The Services clearly are limited by the accuracy of the information, including documentation,
reviswad by RSK and the observations possible at the time of the walk-over survey. Further RSK
was not authorised and did not attempt to independently verity the accuracy or complsteness of
information, documentation or materials received from the client or third pariies, including
faboratories and information services, during the performance of the Services. RSK is not liable
for any inaccurate information or conclusions, the discovery of which inaccuracies required the
doing of any act including the gathering of any information which was not reasonably available o
RSK and including the doing of any independent investigation of the information provided to RSK
save as otherwise provided in the terms of the contract betwsen the client and RSK.

8. The phase Il or intrusive snvironmental site investigation aspects of the Services is a limited
sampling of the site at pre-determined borehole and scil vapour locations based on the
operational configuration of the site. The conclusions given in this report are based on
information gathered at the specific test Incations and can only be exirapolated to an undefined
limited area around those locations. The exient of the limited area depends on the soil and
groundwater conditions, togethsr with the position of any current structures and underground
facilities and natural and other activities on site. In addition chemical analysis was carried out for
a limited number of parameters [as stipulated in the contract betwesn the client and RSK] [based
on an understanding of the available cperational and historical information,] and it should not be
inferred that other chemical species are not present.

9. Any site drawing(s) provided in this report is {are) noi meani to be an accurate base plan, but
is {are) used 1o present the general relative locations of features on, and surrcunding, the site.
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Ryan Whitfield

From: SSD Enquiries |

Sent: 22 September 2

To: Kathryn Olive

Subject: 170922(2) SSD59589 - TB04 Flood Information Request - Land West of Arundel Road,
Angmering

Dear Kathryn,
Following the email below sent earlier today, please find further details for the information you have requested:

Regarding your question on information on historic flooding and flood risk, very little is known about this particular
site except that we understand that West Sussex County Council undertook a small ‘flood’ drainage scheme close to
the A27 some years ago at the Hammerpot. The next immediate structure downstream of this site is privately
owned and operated by the landowner at Decoy Pond. However drainage from this site will eventually drain into a
Main River watercourse further to the west (approximately 600m downstream) known as Decoy’s Pond Ditch then
into the Black Ditch which is a major carrier of water from Angmering itself into a floodplain. This floodplain is tidal
locked at its furthest point where it discharges into the River Arun. Consideration must be taken if this land is to be
developed with regards to discharge as the area at risk downstream of this enquiry is on its limit to accommodate
increased drainage capacity.

Regarding your question on groundwater flooding data, there are no known issues in this specific area.

Regarding your query on management of surface water, amendments to the Development Management Procedure
Order (DMPQ) came into effect on 15% April 2015. As a result we are no longer a statutory consultee on
‘development of land over 1 hectare’ (DMPO 2010, Schedule 5) and will therefore not be commenting on the
surface water aspects of this proposal. Please be aware that we are still statutory consultee on any development
(other than minor development) in Flood Zones 2 and 3. West Sussex as the Lead Local Flood Authority are now
statutory consultee for ‘Major development with Surface Water Drainage’, and recommend that they are consulted.

For any permitted surface water discharges, please visit the online Public Register — link as follows:
hitos:/ fenvirenment data.gov.uk/publicregisterview/fsearch-all

This information is supplied subject to the notice which can be viewed via the following link:
it haane nationalarchives zov.uld/doc/onen-sovernment-licence/versiond3/

Please get in touch if you have any further queries or contact us within two months if you would like us to review
the information we have sent.

Kind regards

Nick

Customers & Engagement Team| Foviranmental Planning and Engagement | Solent and South Downs Area |
Environment Agency | Romsey District Office, Canal Walk, Romsey, SOS1 7LP
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From: SSD Enquiries
Sent: 22 September 2017 16:12

To: I
Subject: 170922 SSD59589 - TB04 Flood Information Request - Land West of Arundel Road, Angmering

Dear Kathryn,

Thank you for your request of 5 September 2017 to use Environment Agency Product 4 data, for the site West of
Arundel Road, Angmering, Littlehampton, BN16 4ET.

The Environment Agency’s records indicate that the above site is located in Flood Zone 1 (land assessed as having
less than 0.1% (1 in 1,000) chance of flooding in any given year from rivers or the sea). Therefore the likelihood of
flooding in this area is estimated as ‘very low’.

The above site is approximately 25 m away from Flood Zone 3.
We are therefore unable to provide data from our detailed fluvial or tidal models which is relevant to your site.

Please be aware that in February 2016 the Environment Agency updated its guidance on climate change allowances.
The standard allowance of adding 20% to peak flows — as per previous guidance in the National Planning Policy
Framework, may not be applicable for the purposes of informing development proposals. It is possible that our
current modelling has under estimated flood risk when taking climate change into consideration. This does not
however have an effect on Flood Zone 2 or 3.

For further information please visit:
hitps: e gov.ukdsuidance Mflood risk-assessments-climate-change-allowances

Further details about the Environment Agency information supplied can be found on the GOV.UK website:
hitos:/ Swww gov.ukdbrowse/envirenment-countryside flooding-extreme-weather

If you have requested this information to help inform a development proposal, then you should note the
information on GOV.UK on the use of Environment Agency Information for Flood Risk Assessments:

hitos:/ Awwow gov.uk/planning-applications-assessing-flood-risk

hitos:/ Awwowegov.ukd/sovernment/publications/pre-planning-application-engquiry-form-greliminary-opinion

Please get in touch if you have any further queries or contact us within two months if you would like us to review
the information we have sent.

Kind regards,
Nick

Customers & Engagement Team | Environmental Planning and Engagemeant | Solent and South Downs Area |
Environment Agency | Romsey District Gffice, Canal Walk, Romsey, SO3L 7LP
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Sent: 05 September 2017 10:01

suviect: 1705060 T

Subject: 170906/TB | Road, Angmering
Dear Sir/Madam,

Please could | order information on flooding and drainage for the following site in order to inform a Flood Risk
Assessment:

Land West of Arundel Road
Angmering

Littlehampton

BN16 4ET

Grid reference — 506504 E, 105309 N
| would like all the flooding information you have including the following, if available:

e Confirmation of the site’s Flood Zone designation, alternatively could you provide the flood flows and levels
for a range of return periods including the 1 in 2, 10, 30, 100, 100+CC, 200, 1000,

e Information on the recently published climate change guidance for this area and how this may impact on
the data available for the area,

e Information on surface water flood risk including flow pathways and depths,

e Information on historic flooding,

¢ Information on flood defences in the area, if any,

e Any data on existing surface water discharges to the surrounding watercourses,

e Any data on groundwater flooding,

e Anyinformation on reservoir flooding; and,

e Any information on culverted watercourses or privates sewers which you know of which do not show up on
the public sewer records.

Finally, please could you provide any recommendation on how the surface water is to be managed; for example,
restrictions in discharge rates the requirements for SuDS, possible discharge locations and attenuation
requirements?

We have a relatively quick turn around on this project and would therefore appreciate a quick response.

If you have any queries please don’t hesitate to contact me.

Kind regards,

Kathryn

ARUN DISTRICT COUNCIL A/36/18/0UT
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Ryan Whitfield

From: SSD Enquiries |

Sent: 22 September 2

To: Kathryn Olive

Subject: 170922 SSD59589 - TB04 Flood Information Request - Land West of Arundel Road,
Angmering

Dear Kathryn,

Thank you for your request of 5 September 2017 to use Environment Agency Product 4 data, for the site West of
Arundel Road, Angmering, Littlehampton, BN16 4ET.

The Environment Agency’s records indicate that the above site is located in Flood Zone 1 (land assessed as having
less than 0.1% (1 in 1,000) chance of flooding in any given year from rivers or the sea). Therefore the likelihood of
flooding in this area is estimated as ‘very low’.

The above site is approximately 25 m away from Flood Zone 3.
We are therefore unable to provide data from our detailed fluvial or tidal models which is relevant to your site.

Please be aware that in February 2016 the Environment Agency updated its guidance on climate change allowances.
The standard allowance of adding 20% to peak flows — as per previous guidance in the National Planning Policy
Framework, may not be applicable for the purposes of informing development proposals. It is possible that our
current modelling has under estimated flood risk when taking climate change into consideration. This does not
however have an effect on Flood Zone 2 or 3.

For further information please visit:
itos: Aenwwe gov.ulk Ssuidance flood-risk-assessments-climate-change-aliowances

Further details about the Environment Agency information supplied can be found on the GOV.UK website:

sl

itos: Aenwwe gov. uldbrowse fenvironment-countrvside flooding-extreme-weather

If you have requested this information to help inform a development proposal, then you should note the
information on GOV.UK on the use of Environment Agency Information for Flood Risk Assessments:
hitns:dAwvwoecgovuk/planning-applications-assessing-fload-risk

hitns:/ Avwecgovukfeovernment/nublications/pre-planning-application-enquirv-form-praliminarc-oninion

Please get in touch if you have any further queries or contact us within two months if you would like us to review
the information we have sent.

Kind regards,

Nick

Customers & Engagement Team| Foviranmental Planning and Engagement | Solent and South Downs Area |
Environment Agency | Romsey District Office, Canal Walk, Romsey, SOS1 7LP

85D \ (\.\ iy -\ \\,\ anvironment SOV, 20V, U

L3 \
Mational Contact CaEi Centre 03/08 306506
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Sent: 05 September 2017 10:01
To: Enquiries, Unit <
Subject: 170906/TB04 Flood Information Request - Land West of Arundel Road, Angmering

Dear Sir/Madam,

Please could | order information on flooding and drainage for the following site in order to inform a Flood Risk
Assessment:

Land West of Arundel Road
Angmering

Littlehampton

BN16 4ET

Grid reference — 506504 E, 105309 N
| would like all the flooding information you have including the following, if available:

e Confirmation of the site’s Flood Zone designation, alternatively could you provide the flood flows and levels
for a range of return periods including the 1 in 2, 10, 30, 100, 100+CC, 200, 1000,

e Information on the recently published climate change guidance for this area and how this may impact on
the data available for the area,

e Information on surface water flood risk including flow pathways and depths,

e Information on historic flooding,

¢ Information on flood defences in the area, if any,

e Any data on existing surface water discharges to the surrounding watercourses,

e Any data on groundwater flooding,

e Anyinformation on reservoir flooding; and,

e Any information on culverted watercourses or privates sewers which you know of which do not show up on
the public sewer records.

Finally, please could you provide any recommendation on how the surface water is to be managed; for example,
restrictions in discharge rates the requirements for SuDS, possible discharge locations and attenuation
requirements?

We have a relatively quick turn around on this project and would therefore appreciate a quick response.

If you have any queries please don’t hesitate to contact me.

Kind regards,

Kathryn

ARUN DISTRICT COUNCIL A/36/18/0UT
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APPENDIX C
INFILTRATION TESTING

Gladman 44
Land off Arundel Road, Angmering

Flood Rislk Assaessment & Outline Drainage Strategy

£881292-R2(023-FRA
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17" October 2017
Our reference: 301954 RO2 (00}

Gladman Developments Lid

Gladman House
Alexandra Way
Congleton
Cheshire

CWi2 1LB

For the attention of Steve Barker
Dear Steve,

RE: Arundel Road, Angmering

We are pleased to enclose the results of the soakaway testing which was recently undertaken at the
Arundel Road, Angmering site.

1. Project Background

The site is located off Arundel Road, Angmering. The site was predominantly occupied by open fields
with mixed residential / commaercial premises in the southeastern area of the site. We understand the
intended development is for a residential end-use.

If is understood a soakaway drainage solution is being considered for the surface watsr drainage sirategy
at the site. Gladman Developments Lid have commissioned RSK to undertake infiltration testing in the
area of open fields in the central and western areas of the sile o determine whether soakaways
reprasent a viable form of surtace water drainage tor the propesed development. This report is subject to
the RSK service constraints given in Appendix A.

2. Geglogy

Published records for the site (BGS Geoindex, available online at
hindimapaness hesacukiossindax/homahiml) indicate that the geology of the site comprises Head
Deposits (superficial deposits) underiain by London Clay {solid geciogy).

Exploratory hole logs are provided in Appendix B.

" ":} INVESTORS
o I PEOPLE



2. Site Works

RSK undertook the soakaway testing works between 10" and 11" October 2017, Service plans for the
site were provided by Gladman Developments Lid and a ground clearance specialist attended the site on
10" October 2017 to clear the soakaway pit locations using a ground peneirating radar (GPR) prior to
excavation of the exploratory hole locations. As a further precaution tor the aveidance of buried services,
each position was scanned with a CAT {cable avoidance tool} and genny by the supervising engineer.

The works comprised the excavation of four trial pits (designated SA1 1o SA4) across the site at locations
provided by RSK Land & Development and Engineering in their email dated 22™ September 2017. The
spakaways pits were excavated to depths ranging between 1.80m and 2.50m below existing ground level
{bgh to facilitate scakage testing. Scakage testing was undertaken within each of the pits in accordance
with BRE DG365 (BRE, 2016) as described in Segtion 2.2.

3. Ground Conditions

Topsoil
In the area of open fields the site was surfaced with sandy gravelly silty clayey topseil to a depth of 8.30m
begl).

Natural Strata

The topsoil was underlain by soft to firm vellow brown variable sandy silty frequently gravelly CLAY
{gravel is fine to medium flint).

4. Soakage Testing & Resulis

Soakaway testing was underiaken in general accordance with the method described in BRE DG365
(BRE, 2018). To provide support to the trial pit and for health and safety considerations, the pits were
backiilled with approximate 20mm gravel. Within the backiilled materials a full-height, slofied, vertical
pipe was femporarily installed to enable the waler level to be monilored. Water was added to the
spakaway pits and allowed to drain with the water level and time from filling recordsd.

The seil infiltration rate was calculated {(where possible) from the time taken for the water level to fall from
75% to 25% sffective storage dapth in the soakage trial pit, using the following calculation:

where:
f = solf infiltration rals

Vizs - 25 = the effective storage volume of waler in the soakage trial pit beilween 75% and 25%
effective storage depth

assp = the internal surface area of the soakage trial pit up to 50% sifective storage depth and including
the base area

75 25 = the fime for the water to fall from 75% to 25% effective storage depth

Giadman Developments Lid
Scakaway Testing: Arundel Road, Angmering
301954 R01(00)
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No significant drop in water level was observed for soakaway test pits SA1, SA3 and SA4. Consequently,
it was not possible 1o calculate an infiltration rate. A 0.40m fall in water was recorded for SA2 over 24
hours (total effective depth 1.21m). However, this is less than the criteria specified in BRE DG 365 which
states The soakaway shouvld discharge from full 1o half-volume f.e. half volume dischargs for SA2 was
0.61m) within 24 h in readiness for subsequent storm inflow . Dug fo the slow or absent drop in waler
level it was only possible to undertake a single fill in the soakaway test pits.

The soakaway test data, including calculations, are presented in Appendix C.

The results of spakaway testing are summarised in Table 1 below.

Tabie 1: Trial pit soakaway lest resulls

No significant drop in water level observed. Unable to calculate
infiltration rate.

SAT CLAY

Sandy silty CLAY / sandy Test1: 6.7 x 107
gravelly CLAY

Mo significant drop in water level observed. Unable to calculate

(a3 Hy si .
SAS Sandy gravelly silty CLAY infiltration rate.

Mo significant drop in water level observed. Unable to calculate

[ Hy
SAL Sandy gravelly CLAY infiltration rate.

Exploratory hole logs are presented in Appendix B

Bassd upon the above results and the exploratory hole logs it is considered unlikely that scakaway
drainage will be feasible at the site and alternative forms of surface water disposal should be investigated.
The above results should be assessed by a suitability qualified drainage engineer.

We trust that our comments are adequale for your requirements. However, please do not hesitate 1o
contact either of the undersigned if you require any further information.

Giadman Developments Lid
Scakaway Testing: Arundel Road, Angmering
301954 R01(00)

ARUN DISTRICT COUNCIL A/36/18/0UT



Yours sincerely
For RSK Environment Lid

Prepared by: Reviewed and approved by:

Garsth Smith Melanie Rowley

Principal Engineer Senior Geg-environmenial Engineer
Enclosed:

Figure 1 Exploratory hole location plan

Appendix A Service constraints
Appendix B Dxploratory hole logs
Appendix © Soakage test results

Giadman Developments Lid
Scakaway Testing: Arundel Road, Angmering
301954 R01(00)
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FIGURES

Giadman Developments Lid
Scakaway Testing: Arundel Road, Angmering
301954 R01(00)
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APPENDIX A
SERVICE CONSTRAINTS

This report and the site investigation carried out in connaction with the report (together the "Services") were compiled and carried out by BSK
Environment Limited (RSK} for Gladman Developmants Lid {the "client”) in accordance with the terms of a contract betwesn RSK and the
"client”, dated 27/09/2017. The Services were parformed by BSK with the skill and care ordinarily exercised by a reasonable environmental
consuliant at the time the Services were performed. Further, and in particular, the Services were periormed by RSK taking into accourt the
limits of the scope of works required by the client, the time scale involved and the resources, including finansial and manpower resources,
agreed between RSK and the client.

QOther than that expressly contained in paragraph 1 above, RSK provides no other representation or warranty whether express or implied, in
relation 1o the Services.

p

3. Unless otherwise agreed in writing the Services wers performed by RSK exclusively for the purposes of the client. RSK is not aware of any
interest of or raliance by any party other than the client in or on the Services. Unless expressly provided in writing, RSK does not authorise,
sonsent or condone any party other than the client relying upon the Services. Should this report or any part of this report, or otherwise details
of the Services or any part of the Services be made known 1o any such parly, and such party refies thereon that party does so whelly at its
own and sole risk and RSK disclaims any liability to such parties. Any such party would be well advised 1o seek independent advice from
a competent environmental consuttant and/or lawyer.

4. It is R8K's understanding that this report is to be used for the purpose described in the introduction to the report. That purposs was &
significant factor in delermining the scope and level of the Services. Should the purpose for which the report is used, or the proposed use of
the site change, this report may no longar be valid and any further use of or relfance upon the report in those circumnstances by the cilent
without RSK 's review and advice shall be at the client's sole and own risk. Should RSK e requested to review the report after the date of this
report, RSK shall be entitied to additional payment at the then existing rates or such other terms as agreed batween RSK and the client.

5. The passage of time may result in changes in site conditions, regulatory or other legal provisions, technology or economic conditions which
could render the report inaccurata or unreliable. The information and conclusions contained in this report should not be relled upon in the
future without the written advice of RSK. In the absence of such written advice of RSK, reliance on the report in the future shall be at the
client's own and sole risk. Should BSK be reguesied to review the report in the future, RSK shall be entitled to additional payment at the then
existing rate or such other terms as may be agread between RSK and the client.

6. The ouservations and conclusions described in this report are based solely upon the Services which were providad pursuant o the agreement
betwesn the client and RSK. BSK has not perforimed any observations, investigations, studies or testing not specifically set out or required by
the coniract cetween the client and RSK. RSK is not liable for the existence of any condition, the discovery of which would require
performance of services not otherwise contained in the Services. For the avoidance of doubt, unless otherwise expressly referred 1o in the
introduction to this report, RSK did not seek to evaluate the presence on or off the site of asbestos, electromagnetic fields, lead paint, heavy
metals, radon gas or other radioastive or hazardous materials.

7. The Services are based upon RSK's observations of existing physical conditions ai the Site gaired from a walk-over survey of the site
together with RSK's interpretation of information including documentation, obtained from third parties and from the cliant on the history and
usage of the site. The Services are also Based on information and/or analysis provided by independent testing and information services or
laboratories upon which RSK was reasonably entitlad to rely. The Services clearly are limited by the accurasy of the information, including
documentation, reviewed by RSK and the observations possible at the time of the walk-over survey. Further RSK was not authorised and did
not attermpt to independently verify the accuracy or completeness of information, documentation or materials received from the client or third
parties, including laboratoriss and information services, during the performance of the Services. RSK is not ligble for any inaccurate
information or conclusions, the discovery of which inaccuracies required the doing of any act including the gathering of any information which
was not reascnably available to RSK and including the deing of any independent investigation of the information provided to RSK save as
otherwise provided in the terms of the contract between the client and RSK.

8. The intrusive environmental site investigation aspects of the Services is a limited sampling of the site at pre-determined borshole and soil
vapour locations based on the operational configuration of the site. The conclusions given in this report are based on information gathered at
the specific test locations and can only be extrapolated to an undefined limited area around those locations. The axtent of the limited area
depends on the soil and groundwater conditions, together with the position of any current structures and underground facilities and natural and
other activities on site. in addition chemical analysis was carried out for a fimited number of parameters {as stipulated in the contract between
the dlient and R8K] [sased on an understanding of the avallable operational and historical information,] and it should not be inferred that other
chemical species are not present.

9. Any site drawing{s) provided in this report is (are} not meant to be an accurate base plan, but is (are} used to present the general relative
locations of features on, and surrounding, the site. Features (boreholes, tiial pits olc) annotated on site plans are not drawn to scale but are
centred over the approximate location. Such features should not be used for setting out and should be considerad indicative only.

Giadman Developments Lid
Scakaway Testing: Arundel Road, Angmering
301954 R01(00)
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APPENDIX B
EXPLORATORY HOLE LOGS

Giadman Developments Lid
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Contract: Client:
Arundel Road, Angmering Gladman Developments Limited
Contract Ref: Start: 48,410,147 | Ground Level: National Grid Co-ordinate:
301954 End: 10.10.17 12.54 E£:506403.0 N:105354.0 1 of 1
Samples and in-situ Tesis 5 = :§ Depth | Material
T - B kEE Description of Strata {Thick | Graphic
Depth | No| Type | Results 2 8=¢9 ness) | Legend
1 MADE GROUND: Grass over brown slightly sandy slightly gravelly ¢
| sifty CLAY. (0.30)
{TOPSOIL) :
] 0.30 <X
| Soft yellow brown slightly sandy shightly gravelly silty CLAY. Gravel is
[ subrounded to subangular fine flint. ] -
1 (HEAD DEPOSITS) r 0.55
| Soft to finm orange brown slightly sandy very gravelly CLAY. Gravelis | - -
fine to coarse flint. (0.38) [
© {HEAD DEPOSITS) T
| ’ g.8g |-
| Firm to stiff fighl grey and orange brown mottied CLAY.
B | {(POSSIBLE LONDON CLAY FORMATION). B
(1.10) [
i ) 200
5 Triai pit terminated al 2.00m depth.
>
g
Lol "
23
<= r L
(G
Eo
%
Plan (Not to Scale) General Remarks
1. Trial pit sides remained stable.
1.40 2. No groundwater seepage encountered.
“ ﬂ 3. Pit filled with 20mm gravel with 50mm HDPE slotted pipe.
< |
Sy
All dimensions in meires | Scale: 1:28
i | Method Flant t.ogged Checked {‘\ <
AruNDISTEGH coldgmdvassouachine dug Used: Unknown By: JBarron By: ‘3«3




Contract:

Arundel Road, Angmering

Client:

Gladman Developments Limited

Contract Ref:

Start: 48,410,147 | Ground Level:
301954 End: 101047 12.7¢

National Grid Co-ordinate:

E:506414.0 N:105204.0 1 of 1

Samnples and in-situ Tests

Depth No | Typs Results

Water
Backfill &
Instruy
“o| mentation

Description of Strata

Depth | Material
{Thick | Graphic
ness) | Legend

{301654.G03 - v8

s 01332 5427580, Web: www. rsk oo uk.

TLOG - AdP

MADE GROUND: Grass over lying light brown slightly fine to medium

(0.30) |

1 sandy shightly gravelly silty CLAY.
{TOPSOIL) :
] 0.30 <X
| Sofl yellowish brown slightly motiled orange slightly sandy CLAY,
{(HEAD DEPOSITS) P -
H{0.40) I
070
¢ Soft yellowish brown and orange brown mottled slightly sandy silty
1 CLAY. )
{HEAD DEPOSITS) -
{070
1.40
¢ Firm yeliowish brown and orange brown mottled sligthly sandy slightly
| gravelly CLAY. Gravel is subangular to subrounded fine o coarse | -
lint. -(0.40)
I {(HEAD DERPGSITS) .
1.80

Trial pit terminated al 1.80m depth.

Plan (Not to Scale)

- 120 —

General Remarks

1. Trial pit sides remained stable.

2. No groundwater seepage encountered.
3. Pit filled with 20mm gravel with 50mm HDPE slotted pipe.

All dimensions in melres

| Scale:

$:25

Method
cutsmchsensou Az hing dug

o
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By:
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Contract: Client:
Arundel Road, Angmering Gladman Developments Limited
Contract Ref: Start: 48,410,147 | Ground Level: National Grid Co-ordinate:
301954 End: 18.10.17 14.74 E:506505.0 N:1058306.0 1 of 1
Samples and in-situ Tesis 5 = .“Z Depth | Material
—~ - 3 %38 Description of Strata {Thick | Graphic
Depth | No| Type | Results 2 8=¢9 ness) | Legend

| MADE GROUND: Grass over lying brown fine to medium sandy <
4 slightly gravelly silty CLAY. (0.30)
{TOPSOIL) '03,\ K

ol PEX

Soft yellowish brown slightly fine 1o medium sandy SILT.
{(HEAD DEPOSITS) {0.30) |

0.60

Soff yellowish brown mottled orange slightly sandy slightly gravelly
. silly CLAY. Gravel is subrounded {o subangular fine 1o coarse flint. ]
| {HEAD DEFCSITS)

... becoming very gravelly below 1.70m.

B 2.00
5 Firm to stff brown grey motiled orange brown slightly gravelly silty -
z 1 CLAY. Gravel is subrounded fo subangular fine to coarse flint. (0.30)
8 J {(POSSIBLE LONDON CLAY FORMATION). “aap | -
é of AP0 10 S N —
< Trial pit terminated at 2.30m depth.
Lol "
23
<= r L
(G
Eo
%
Pian {(Not to Scale) General Remarks
1. Slight pit side collapse below 1.70m bgl.
1.40 2. No groundwater was encountered.
“ ﬂ 3. Pit filled with 20mm gravel with 50mm HBOPE slotied pipe.
< |
Sy
All dimensions in melres | Scale: 1:28
i | Method Flant t.ogged Checked {‘\ o
ARUN D|ST§<§ coubgrichse 80U achinge dug {sed: Unknown By JBarron By: E e{ﬁs




Contract: Client:
Arundel Road, Angmering Gladman Developments Limited
Contract Ref: Start: 48,410,147 | Ground Level: National Grid Co-ordinate:
301954 End: 10.10.17 17.71 E£:506604.0 N:105383.0 1 of 1
Samples and in-situ Tests & E Depth | Material
T - B0% Description of Strata {Thick | Graphic
Depth  |No| Type | Results = 4 ness) | Legend
| Grass over lving brown slightly sandy slightly gravelly silly CLAY. ¢
{ Gravel is subrounded to subangular fine to medium of mixed | (0.30)
fithclogies. o X
(TOPSOIL) 030 b
L ¢ Firm to stiff light brown mottled orange slightly sandy slightly gravelly | n
sifty CLAY. Gravel is subangular {o subrounded fine to medium of 7(03"') E
4 mixed fithclogies. 080
{HEAD DEPOSITS) /
| Firm to stiff brown mottled orange brown slightly sandy gravelly CLAY. |
¢ Gravel is subrounded to subangular fine to coarse #lint. -
L {HEADR DEPOSITS) L
I (1.90)
| 4 2.50
Trial pit terminated at 2.50r0 depih.
ol L L
75
23
<= r L
(G
58
%
Pian {(Not to Scale) General Remarks
, 1. Trial pit sides remained stable.
1.30 2. No groundwater seepage encountered.
“ ﬂ 3. Pit filled with 20mm gravel with 50mm HDPE slotted pipe.
< |
Sy
All dimensions in meires | Scale: 1:28
i | Method Flant t.ogged Checked {‘\ o
AruNDISTEGH coldgmdvassouachine dug Used: JCB-3CX By: JBarron By: ' ‘3«3




APPENDIX C
SOAKAGE TEST RESULTS
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FULL SCALE SOAKAWAY TEST

MNon-standard test

Soakaway Test - Position 1D . SA2
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APPENDIX D
SEWER RECORDS

Gladman

Land off Arundel Road, Angmering
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Searchflow

42 Kings Hill Avenue
West Malling

Kent

ME19 4AJ

SF25471037000 LKE/Angmering
2017-84

For enquiries regarding the information provided in this report, please contact the LandSearch team:

Web: www southernwater.co.uk
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Order reference: LS/U1308354 2/23
Land West Of Arundel Road, Littlehampton , West Sussex , BN16 4ET
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On 1 October 2011, ownership of private sewers and lateral drains changed in accordance with The Water
Industry (Schemes for Adoption of Private Sewers) Regulations 2011, The contents of this search may not
reflect these changes.

For further information please visit our website: www.southernwater.co.uk/sewer-ownership-changes.
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The following records were searched in compiling this report: the Map of Public Sewers, the Map of
Waterworks, water and sewerage records, the Register of Properiies subject to Internal Foul Flooding, the
Register of Properties subject to Poor Water Pressure and the Drinking Waler Register. Should the
property not fall entirely within Southern Water’'s region, a copy of the records held by the relevant water
company was searched.

From April 2017 non-household customers in England can choose their retailer. ‘Retail’ refers o the way in
which customers are billed for their water and sewerage as well as customer services including meter
reading.

The ‘wholesale’ part of the water industry was not opened for competition in April 2017, This means
Southern Water continues io look after the pipes and infrastructure for all its customers across Kent,
Sussex, Hampshire and the Isle of Wight.

There can be a lot to do and remember when you're moving. Whether vou are moving within our area,
moving into our area or moving out of the area please let your retailer know.
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Order reference: LS/U1308354 423
Land West Of Arundel Road, Littlehampton , West Sussex , BN16 4ET
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Q. 1.1: Where relevant, please include a copy of an exiract from the public sewermap.
A

A copy of an extract from the public sewer map is provided.

Guidance Notes:

The Water Industry Act 1991 defines public sewers as those which the Company has responsibility for. Other assets and rivers,
watercourses, ponds, culverts or highway drains may be shown for information purpose only.

Any private sewers or lateral drains which are indicated on the extract of the public sewer map as being subject to an agreement
under Section 104 of the Water Industry Act 1991 are not an “as constructed” record. It is recommended these details be checked
with the developer.
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Q. 1.2: Where relevant, please include a copy of an exiract from the map ofwaterworks.
A

A copy of an extract of the map of waterworks is provided.

Guidance Notes:
Assets other than vested water mains may be shown on the plan for information only.
The Company is not responsible for private supply pipes connecting the property to the public water main and does not hold details

of these. These may pass through land outside of the control of the seller, or may be shared with adjacent properties. The buyer may
wish to investigate whether separate rights or easements are needed for their inspection, repair or renewal.

If an extract of the public water main record is enclosed, this will show known public water mains in the vicinity of the property. It
should be possible to estimate the likely length and route of any private water supply pipe connecting the property to the public water
network.




Order reference: LS/U1308354 5/23
Land West Of Arundel Road, Littlehampton , West Sussex , BN16 4ET

Q. 2.1 Does foul water from the property drain {o a public sewer?

A The Company's records indicate that foul water from the property does not drain to the public
sewerage system.

Guidance Notes:

The Company is not responsible for private drains and sewers that connect the property to the public sewerage system and does not
hold details of these.

The property owner will normally have sole responsibility for private drains serving the property and may have shared responsibility,
with other users, if the property is served by a private sewer which also serves other properties. These may pass through land
outside of the control of the seller and the buyer may wish to investigate whether separate rights or easements are needed for their
inspection, repair or renewal.

The copy extract will show known public sewers in the vicinity of the property. It should be possible to estimate the likely length and
route of any private drains and/or sewers connecting the property to the public sewerage system.

If foul water does not drain to the public sewerage system the property may have private facilities in the form of a cesspit, septic tank
or other type of treatment plant.
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Q. 2.2: Does surface water from the property drain to a publicsewer?

A The Company's records indicate that surface water from the property does not drain to the public
sewerage system. If the property was constructed after 6 April 2015 the surface water drainage
may be served by a Sustainable Drainage System. Further information may be available from
the developer.

Guidance Notes:

The Company is not responsible for private drains and sewers that connect the property to the public sewerage system and does not
hold details of these.

The property owner will normally have sole responsibility for private drains serving the property and may have shared responsibility,
with other users, if the property is served by a private sewer which also serves other properties. These may pass through land
outside of the control of the seller and the buyer may wish to investigate whether separate rights or easements are needed for their
inspection, repair or renewal.

The copy extract will show known public sewers in the vicinity of the property. It should be possible to estimate the likely length and
route of any private drains and/or sewers connecting the property to the public sewerage system.

In some cases company records do not distinguish between foul and surface water connections to the public sewerage system. If on
inspection the buyer finds that the property is not connected for surface water drainage, the property may be eligible for a rebate of
the surface water drainage charge. Details can be obtained from the Company.

If surface water does not drain to the public sewerage system the property may have private facilities in the form of a scakaway or
private connection to a watercourse.




Order reference: LS/U1308354 6/23
Land West Of Arundel Road, Littlehampton , West Sussex , BN16 4ET

Q. 2.3: Is a surface water drainage charge pavable?
A

Records confirm that a surface water drainage charge is not applicable at this property. If the
property was constructed after 6 April 2015 the surface water drainage may be served by a
Sustainable Drainage System. Further information may be available from the developer.

Guidance Notes:

Where surface water from a property does not drain to the public sewerage system no surface water drainage charges are
applicable.

If on inspection the buyer finds that the property is not connected for surface water drainage, the buyer should contact their retailer.
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Q. 2.4: Does the public sewer map indicaie any public sewer, disposal main or lateraldrain within
the boundaries of the property?

A The public sewer map indicates that there are no public sewers, disposal mains or lateral drains
within the boundaries of the property. However, from 1 October 2011 there may be additional
public sewers, disposal mains or lateral drains which are not recorded on the public sewer map
but which may further prevent or restrict development of the property. It is therefore
recommended that investigations are made into the drainage arrangements of the property as
the owner may be liable for repairs to the drainage system.

Guidance Notes:
The approximate boundary of the property has been determined by reference to the Ordnance Survey record or the map supplied.
The presence of a public sewer within the boundary of the property may restrict further development within it.

Southern Water Services has a statutory right of access to carry out work on their assets, subject to notice. This may result in
employees of Southern Water Services or its contractors needing to enter the property to carry out work.

Please note if the property was constructed after 1 July 2011 any sewers and/or lateral drain within the boundary of the property are
the responsibility of the householder.
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Order reference: LS/U1308354 7123
Land West Of Arundel Road, Littlehampton , West Sussex , BN16 4ET

Q. 2.4.1: Does the public sewer map indicate any public pumping stalion or any other ancillary
apparatus within the boundaries of the property?

A The public sewer map included indicates that there is no public pumping station within the
boundaries of the property. Any other ancillary apparatus is shown on the public sewer map and
referenced on the legend.

Guidance Notes:
The approximate boundary of the property has been determined by reference to the Ordnance Survey record or the map supplied.

The presence of a pumping station within the boundary of the property may restrict further development within it.

Southern Water Services has a statutory right of access to carry out work on their assets, subject to notice. This may result in
employees of Southern Water Services or its contractors needing to enter the property to carry out work.

It should be noted that only private pumping stations installed before 1 July 2011 will be transferred into the ownership of Southern
Water Services.
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Q. 2.5: Does the public sewer map indicate any public sewer within 30.48 metres (100 feetjof any
buildings within the property?

A The public sewer map indicates that there are no public sewers within 30.48 metres (100 feet) of
a building within the property.
Guidance Notes:

From 1 October 2011 there may be additional lateral drains and/or public sewers which are not recorded on the public sewer map
but are also within 30.48 metres (100 feet) of a building within the property.

The presence of a public sewer within 30.48 metres (100 feet) of a building within the property can result in the local authority
requiring a property to be connected to the public sewer.

The measure is estimated from the Ordnance Survey record, between a building within the boundary of the property and the nearest
public sewer.

L WATER



Order reference: LS/U1308354 8/23
Land West Of Arundel Road, Littlehampton , West Sussex , BN16 4ET

Q. 2.5.1: Does the public sewer map indicate anvy public pumping stalion or any other ancillary
apparatus within 50 metres of any buildings within the property?
A The public sewer map included indicates that there is no public pumping station within 50 metres

of any buildings within the property. Any other ancillary apparatus is shown on the public sewer
map and referenced on the legend.

Guidance Notes:

The measure is estimated from the Ordnance Survey record, between a building within the boundary of the property and the nearest
pumping station.

It should be noted that only private pumping stations installed before 1 July 2011 will be transferred into the ownership of Southern
Water Services.

Q. 2.8 Are any sewers or lateral drains serving, or which are proposed o serve theproperty, the
subject of an existing adoplion agreement or an application for such anagreement?

A Records indicate that the sewers serving the development, of which this property forms part, are
not the subject of an application for adoption under Section 104 of the Water Industry Act 1991.
Where the property is part of an established development it would not normally be subject to an
adoption agreement under Section 104 of the Water Industry Act 1991.

Guidance Notes:

This enquiry is of interest to purchasers of new homes who will want to know whether or not the property will be linked to a public
sewer.

Where the property is part of a very recent or ongoing development and the sewers are not the subject of an adoption application,
buyers should consult with the developer to ascertain the extent of private drains and sewers for which they will hold maintenance
and renewal liabilities.

Final adoption is subject to the developer complying with the terms of the adoption agreement under Section 104 of the Water
Industry Act 1991.

Any sewers and/or lateral drains within the boundary of the property are not the subject of an adoption agreement and remain the
responsibility of the householder. Adoptable sewers are normally those situated in the public highway.
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Order reference: LS/U1308354 9/23
Land West Of Arundel Road, Littlehampton , West Sussex , BN16 4ET
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Has the sewerage underiaker approved or been consulied about any plans toerect a
hbuilding or exiension on the property over or in the vicinity of a public sewer, disposal main
or drain?

Al There are no records in relation to any approval or consultation about any plans to erect a
building or extension on the property over or in the vicinity of a public sewer, disposal main or
drain. However, the sewerage undertaker might not be aware of a building or extension on the
property over or in the vicinity of a public sewer, disposal main or drain.

Guidance Notes:
Buildings or extensions erected over a sewer in contravention of Building Control may have to be removed or altered.
From 1 October 2011 private sewers, disposal mains and lateral drains were transferred into public ownership and the sewerage

undertaker may not have approved or been consulted about any plans to erect a building or extension on the property or in the
vicinity of these.
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Q. 2.8: s the building which is or forms part of the property at risk of internal floodingdue to
overioaded public sewers?

A The building is not recorded as being at risk of internal flooding due to overloaded public sewers.
From 1 October 2011 private sewers, disposal mains and lateral drains were transferred into
public ownership. It is therefore possible that a building may be at risk of internal flooding due to
an overloaded public sewer which the sewerage undertaker is not aware of. For further
information it is recommended that enquiries are made of the vendor.

Guidance Notes:

A sewer is “overloaded” when the flow from a storm is unable to pass through it due to a permanent problem (e.g. flat gradient, small
diameter). Flooding as a result of temporary problems such as blockages, siltation, collapses and equipment or operational failures
are excluded.

“Internal flooding” from the public sewers is defined as flooding, which enters a building or passes below a suspended floor.

For reporting purposes, buildings are restricted to those normally occupied and used for residential, public, commercial, business or
industrial purposes.

“At Risk” properties are defined as properties that have suffered or are likely to suffer internal flooding from the public foul, combined
or surface water sewers due to overloading of the sewerage system more frequently than the relevant reference period (either once
or twice in ten years) as determined by the sewerage undertaker’s reporting procedure.

Flooding as a result of storm events proven to be exceptional and beyond the reference period of one in ten years are not included.

Buildings may be at risk of flooding but not identified where flooding incidents have not been reported to the sewerage undertaker.

Public sewers are defined as those for which the sewerage undertaker holds statutory responsibility under the Water Industry Act
1991.

It should be noted that flooding can occur from private sewers and drains which are not the responsibility of the sewerage
undertaker. This report excludes flooding from the private sewers and drains and the sewerage undertaker makes no comment upon
this matter.
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Order reference: LS/U1308354 10/23
Land West Of Arundel Road, Littlehampton , West Sussex , BN16 4ET

4. 2.8: Please stale the distance from the property to the nearest boundary of thenearest sewage
treatment works.

A The nearest sewage treatment works is 1.88 kilometres East of the property. The name of the
sewage treatment works is CLAPHAM WTW, which is the responsibility of Southern Water
Services, Southern House, Yeoman Road, Worthing, West Sussex, BN13 3NX.

Guidance Notes:

The nearest sewage treatment works will not always be the sewage treatment works serving the catchment within which the property
is situated.

The sewerage undertaker’s records were inspected to determine the nearest sewage treatment works.

It should be noted that there may be a private sewage treatment works closer than the one detailed above that have not been
identified.
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Order reference: LS/U1308354 11/23
Land West Of Arundel Road, Littlehampton , West Sussex, BN16 4ET
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Q. 3.1: s the properiy connecied io mains walersuppiy?

A Records indicate that the property is not connected to mains water supply and water is therefore
likely to be provided by virtue of a private supply.

Guidance Notes:
The situation should be checked with the current owner of the property.

Details of private supplies are not kept by the water undertaker.
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Q. 3.2: Are there any waler mains, resource mains or discharge pipes within the boundariesof the
property?

A The map of waterworks does not indicate any water mains, resource mains or discharge pipes
within the boundaries of the property.

Guidance Notes:
The boundary of the property has been determined by reference to the Ordnance Survey record or the map supplied.
The presence of a public water main within the boundary of the property may restrict further development within it.

Water undertakers have a statutory right of access to carry out work on their assets, subject to notice. This may result in employees
of the water undertaker or its contractors needing to enter the property to carry out work.

L WATER



Order reference: LS/U1308354 12/23
Land West Of Arundel Road, Littlehampton , West Sussex , BN16 4ET

4. 3.3:  Is any water main or service pipe serving, or which is proposed {0 serve theproperty, the
subject of an existing adoption agreement or an application for such anagreement?

A Records confirm that water mains or service pipes serving the property are not the subject of an
existing adoption agreement or an application for such an agreement.
Guidance Notes:

This enquiry is of interest to purchasers of new homes who will want to know whether or not the property will be linked to the mains
water supply.
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Records confirm that the property is not recorded by the water undertaker as being at risk of
receiving low water pressure or flow.

Guidance Notes:

“‘Low water pressure” means water pressure below the regulatory reference level which is the minimum pressure when demand on
the system is not abnormal.

The reference level of service is a flow of 9 litres/minute at a pressure of 10 metres head on the customer’s side of the main stop tap
(mst). The reference level of service must be applied on the customer’s side of a meter or any other company fittings that are on the
customer’s side of the main stop tap.

The reference level applies to a single property. Where more than one property is served by a common service pipe, the flow
assumed in the reference level must be appropriately increased to take account of the total number of properties served.

For two properties, a flow of 18 litres/minute at a pressure of 10 metres head on the customers side of the mst is appropriate. For
three or more properties the appropriate flow should be calculated from the standard loadings provided in BS6700 or Institute of
Plumbing handbook.

Water companies include properties receiving pressure below the reference level, provided that allowable exclusions do not apply
(i.e. events which can cause pressure to temporarily fall below the reference level). Refer to list below:

Abnormal demand: This exclusion is intended to cover abnormal peaks in demand and not the daily, weekly or monthly peaks in
demand which are normally expected. Companies exclude properties which are affected by low pressure only on those days with the
highest peak demands. During the year companies may exclude, for each property, up to five days of low pressure caused by peak
demand.

Planned maintenance: Companies exclude low pressures caused by planned maintenance. It is not intended that companies identify
the number of properties affected in each instance. However, companies must maintain sufficiently accurate records to verify that
low pressure incidents that are excluded because of planned maintenance are actually caused by maintenance.

One-off incidents: This exclusion covers a number of causes of low pressure; mains bursts; failures of company equipment (such as
PRVs or booster pumps); firefighting; and action by a third party. However, if problems of this type affect a property frequently, they
cannot be classed as one-off events and further investigation will be required before they can be excluded.

Low pressure incidents of short duration: Properties affected by low pressures which only occur for a short period, and for which
there is evidence that incidents of a longer duration would not occur during the course of the year, may be excluded.

L WATER
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. 3.5: What is the classification of the water supply for the property?
A

The water supplied to the property has an average water hardness of 295 mg/I calcium
carbonate which is defined as "Hard" by Southern Water.

Guidance Notes:
The hardness of water depends on the amount of calcium in it — the more it contains, the harder the water is.

There is no UK or European standard set for the hardness of drinking water. More information on water hardness can be found on
the Drinking Water Inspectorates’ website: http://www.dwi.gov.uk/

Water hardness can be expressed in various indices for example the hardness settings for dishwashers are commonly expressed in
Clark's degrees, but check with the manufacturer as there are also other units. The following table explains how to convert mg/l
calcium and mg/l calcium carbonate classifications.

To Convert fronu: To Clark degrees To French degrees To German degrees
mg/i calcium multiply by O 18 muttiply by 0.25 multiply by 0.14
mg/i calcium carbonate multioly by 0.07 muttiply by .10 muttiply by 0.056
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Q. 3.6: Is there a meter installed at this properiy?
A

Records indicate that the property is not served by a water meter.

Guidance Notes:

Where the property is not served by a water meter and the customer wishes to consider this method of charging they should contact
their water retailer.

If a property is measured (metered) upon change of occupation this property will retain the meter.
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Q. 4.1.1: Who is responsible for providing the sewerage services for the properiy?

A Southern Water is responsible for providing the sewerage services for the property.

Guidance Notes:

The ‘wholesale’ part of the water industry did not open for competition in April 2017. This means that Southern Water continues to
operate the network of pipes, mains and treatment works.

As a wholesaler, Southern Water sells sewerage services to the companies who enter the retail market. In some instances,

wholesalers will still need to interact directly with customers. For example, customers will still contact Southern Water to report
internal sewer flooding.
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- 4.1.2: Who is responsible for providing the water services for the properiy?

A Southern Water is responsible for providing the water services for the property.

Guidance Notes:

The ‘wholesale’ part of the water industry did not open for competition in April 2017. This means that water undertakers continue to
operate the network of pipes, mains and treatment works.

As a wholesaler, water undertakers sell water services to the companies who enter the retail market. In some instances, wholesalers
will still need to interact directly with customers. For example, customers will still contact water undertakers to report leaks.

L WATER
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Q. 4.2: Who bills the property for sewerage services?

A If you wish to know who bills the sewerage services for this property then you will need to
contact the current owner. For a list of all potential retailers of sewerage services for the property
please visit www.open-water.org.uk.

Guidance Notes:

From April 2017 non-household customers in England can choose their retailer.

'Retail' refers to the way in which customers are billed for their water and sewerage as well as customer services including meter

reading.
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. 4.3: Who bills the property for waler services?
A

If you wish to know who bills the water services for this property then you will need to contact the
current owner. For a list of all potential retailers of water services for the property please visit
www.open-water.org.uk.

Guidance Notes:

From April 2017 non-household customers in England can choose their retailer.

'Retail' refers to the way in which customers are billed for their water and sewerage as well as customer services including meter
reading.
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Q. 4.4: Is there a consent on this properiy {0 discharge trade effluent under Section 1180f the
Water industry Act (1991) into the public seweragesysiem?

A The trader operating at this commercial property does not hold either a Trade Effluent Consent,
or an acknowledgement of a trade effluent discharge, as issued by Southern Water.

Guidance Notes:

Please note, any existing consent is dependent on the business being carried out at the property and will not transfer automatically
upon change of ownership.

Any change of ownership from the current incumbent of a property will require the negotiation of a new trade effluent consent or a
new acknowledgement between the new incumbent and Southern Water.

Where consent or acknowledgement details have been provided, this does not represent a direct copy of the original.

Additional meter information

No further information.

DISCLAIMER: These replies and information, including that shown on the enclosed plan(s), are given on the distinct understanding that neither the
Company nor any of its representatives is legally liable for its accuracy or for any actlion or omission to act whalsoever by anyone on the strength of
that information, save as to gbvious error. In particular, any person proposing to construct or excavate on land on the basis of information hereby
provided should carry out all necessary on-site investigations.
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"the 1991 Act” means the Water Industry Act 1991(5)'
“the 2000 Regulations” means the Water Supply (Water Quality) Regulations 2000}
“the 2001 Regulations” means the Water Supply (Water Guualityy Regulations 20011},
"adoption agreement” means an agreement made or to be made under Section 51A{1) or 10401} of the 1891 Act{iv);
"bond" means a surely granted by a developer who is & party 1o an adoption agreement;
"bond waiver” means an agreement with a develoger for the provision of a form of financial security as a substitute for a bond;
"calendar year” means the twelve maonths ending with 31 Decarnber,
"discharge pipe” means a pipe from which discharges are made or are fo be made under Section 185(1) of the 1931 Act;
"disposal main" means (subject 1o Section 219(2) of the 1981 Act) any outfall pipe or other pipe which:
{a} is a pipe for the conveyance of effluent to or from any sewage disposal works, whether of a sewerage undertaker or of any other person; and
”b} is not a publicsewer;
"drain” means {(subject to Saction 218(2) of the 1891 Act} a drain used for the drainage of one building or any buildings or yards appurtenant to
buildings within the same curtifage;
“effluent” means any liquid, including particles of matter and other substances in suspension in the liquid;
"financial year" means the twelve months ending with 31 March;
“iateral drain” means:
{a} that part of a drain which runs from the curtilage of a building (or buildings or vards within the same curtilage) to the sewer with which the
drain communicates oy is to communicate; or
{b} (i different and the context so requires) the parl of a drain identified in a declaration of vesting made under Sectiorn 102 of the 1391 Actorin
an agreement made under Section 104 of thatAct{v});
“licensed water supplier” means a company which is the holder for the time being of a water supply licence under Section 17A{1) of the 1991 Act{vi);
"maintenance period” means the period so specified in an adoption agreement as a period of time:
{a) from the daie of issue of a certificate by a sewerage undertaker to the effect that a developer has built {(or substantially buil) a private sewer
of iateral drain to that undertaker's satisfaction; and
{b} untit the date that private sewer or lateral drain is vested in the sewerage undertaker;
"map of waterworks” means the map made avaiiable under section 188(3) of the 1981 Act{vii} in relation to the information specified in subsection
{1A);
"private sewer” means a pipe or pipes which drain foul or surface water, or both, from premises, and are not vested in a sewerage undertaker;
"oublic sewer" means, subject to Section 106{1A) of the 1991 Act{viii}. a sewer for the time being vested in a sewerage undertaker in its capacity as
such, whether vested in that undertaker:
{a) by virtue of a scheme under Schedule 2 to the Water Act 1888(ix);
{b} hy virtue of a scheme under Schedule 2 to the 1991AcHx);
(o) under Section 179 of the 1891 Act{xi};or
{d) ctherwise;
"oublic sewer map” means the map made available under Section 193(5) of the 1991 Act{xii};
"resource main” means (subject to Section 213(2) of the 1931 Act) any pipe, not being a trunk main, which is or is 1o be used for the purpose of:
{a} conveying water from one source of supply to another, from a source of supply to a regulating reservoir or from a requiating reservoir to a
source of supply; or
{b} giving or taking a supply of water inbuik;
"sewerage services” includes the collection and disposal of foul and surface water and any other services which are required to be provided by a
sewerage undertaker for the purpose of carrying out iis functions;
“sewerage undertaker” means the company appoeinted to be the sewerage undertaker under Section 8(1) of the 1891 Act for the area in which the
property is or will be situated;
"surface water includes water from roofs and other impermeable surfaces within the curtilage of the property;
"water main” means {subject to Section 219(2) of the 1991 Act) any pipe, not being a pipe for the time being vested in a person cther than the water
undertaker, which is used or to be used by a water undertaker or licensed water supplier for the purgose of making a general supply of water
available to customers or potential customers of the undertaker or supplier, as distinct from for the purpose of providing a supply to particular
customears;
"water meter” means any apparatus for measuring or showing the volume of water supplied to, or of effiuent discharged from any premises;
"water supplier” means the company supplying water in the water supply zone, whether a water undertaker or licensed water supplier;
"water supply zong" means the names and areas designated by a water undertaker within its area of supply that are o be its water supply zones for
that year; and
“water undertaker" means the company appoeinted to be the water undertaker under Section 8{1) of the 1991 Act for the area in which the property is
or will be situated.

In this report, references fo 8 gipe, including references to a main, a drain or a sewer, shall include references 1o a tunnel or conduit which serves or
is 1o serve as the pipe in question and o any accessories for the pipe.

{iy 1991¢.56.

{i} S.1 2000/3184. These Regulations apply in retation o England.

{#i) S.L 2001/3911. These Regulations apply in relationtoWales.

{iv}  Section 51A was inserted by Section 92(2) of the Water Act 2003 (c. 37). Section 104(1) was amended by Section 96(4) of that Act.
{v} Variocus amendments have heen made {o Sections 102 and 104 by section 36 of the Water Act 2003.

{vi} Inserted by Section 56 of and Schedule 4 to the Water Act 2003,

{vii} Subsection (1A) was inserted by Section §2(5) of theWater Act 2003,

{viil} Section 106(1A) was inserted by Section 99 of the Water Act2003.

{ix} 1983c¢.15

{x} Towhich there are various amendments made by Section 101(1) of and Schedule 8 1o the Water Act 2003.

{xi} Towhichthere are various amendments made by Section 101(1) of and Schedule 8 to the Water Act 2003,

{xil} Section 199 was amended by Section 87{1) and (8) of the Water Act2003.
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The information contained below is for general guidance only. i is recommended that Southern Water's Developer
Services department be contaciad for further details concaming new infrastructure developmeant.

Wastewater information

Sewer requisitions
It may be necessary for a developsr to request that Southern Water providss a public sewer 1o connect a developmsnt
site 1o the sxisting public sysiem. The developsr is raspensibils for the cost of the work, although a discount will be
applisd based on the future predicted income from the development sarved by the naw sewer.

Sewer diversions
If a public sewer crosses private land, it may be possible for the landowner/developer 1o request the sewer be diverted.
In the majority of cases Southern Water will allow the developer 10 undertaks this work under close suparvision.
Whethsr Scuthern Watsr or the devsloper undertakes the diversionary works the costs are ths responsibility of the
developer.

Building-over sewers
Public sgwers arg afforded statutory protection and consequently thers is no right to build over or in close prostimity to a
public sewer. If an existing public sewer either crosses a development site or is locatad in closs proximity to a
development site it is sssantial that a developer contact Southern Watsr.

Bewer connsclions
A developer can serve notice on Southern Water that it wishes to make a connection to the public sewerage system.
The developer must provide 21 days’ notice and the work will be supervised by Southem Water,

Water information

Water requisitions
It may be necessary for a developer {0 request that Southern Water provides both:

{a) a public water main to connect a development site to the existing public system and,
{b) on-site public water mains 1o serve the individual properties.

In both cases the developer is responsible for the cost of the work, although a discount will be applied based on the
future predicted incoms from the development.

it is possibie for the developer {o lay the on-site mains themselves under a Seif-Lay Agreement. Further details are
available from Southern Water.

Water main diversions
The building over or in close proximity to public water mains is not permitied. A deveioper must request that Scuthern
Water undertakes a diversion of a water main that is affected by a development.

Water connections
A developer can requsst a new connection to a public water main. This work will bs undsriaken by Southern Water.

Contact us
For specific information on Southern Water's Developer Services service, including details on how to contact the right
person, pleases visit our website: www.southernwater.co.uk/deveiopers-and-builders-overview.

L WATER
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The Customer the Client and the Purchaser are asked to note these terms, which govern the basis on which this drainage and water report is supplied.
= Ladls

Definitions

“The Company” means the water service company operating within the Southern Water drainage area that provides information to Scuthern Water for this commercial
search Report

“Order” means any request completed by the Customer requesting the Reaport.

“Report” means the drainage and/or water report prepared by The Company in respect of the Property

“Property” means the address or location supplied by the Customer in the Order.

“Customer” means the person, company, firm or other legal body placing the Crder, aither on their cwn bahalf as Client, or, 8s an agent for a Client.

“Client” means the person, company of body who is the iniended recipient of the Repori with an actual or potential interest in the Property.

"Purchaser” meaans the actual or potential purchaser of the Property including their mortgage lender.

1.0 Agreement

1.1 Southern Water agraas to supply the Report subject to thase terms. The scope and limitations of the Report are described in paragraph 2 of these terms. Whera
the Customeris acting as an agent for the Client then the Customer shall be responsible for bringing these terms 1o the attention of the Client.

1.2  The Customer and Client agree that the placing of an Order for a Report indicatas their acceptance of thesa terms.

2.0 TheReport

Whilst Southern Water will use reasaonable care and skill in producing the Report, it is provided to the Client on the basis that they acknowladge and agree o the following:

2.1 The information contained in the Report can change on a regular basis so Southern Water cannot be responsible to the Client for any change in the information
contained intha Report after the date on which the Report was produced and sentto the Client.

2.2  The Report does not give details about the actual state or condition of the Property nor should it be used or taken to indicate or exclude actual suitability or

unsuitability of the Property for any particular purpose, or ralied upon for determining saleability or value, or used as a substitute for any physical investigation or

inspection. Further advice and information from appropriate experts and professionals shouid always be obtained.

23 inforrmation containe the Report is based upon the accuracy of the address supplied by the Customer or Client.
2.4 Report provides information as to the location and connection of axisting services, and details of trade etffluent consents. It should not be reiied upon for any

other purpose. The Report may contain opinions or general advice to the Customer and the Client and Southern Waler cannot ensure that any such opinion or
general advice is accurate, complete or valid and accepts ne liabilitythereiore.

25  The position and depth of apparatus shown on any maps attached to the Report are approximate, and are furnished as a general guide only, and no warranty as {o
its correctness is given or implied. The exact positions and depths should be obtained by excavation trial holes.

3.0 Liability

3.1 Southern Water shall not be liable to the Client for any failure defect or non-performance of its obiigations arising frorm any failure of or defect in any machine,
processing system or transmission link or anything beyond Southern Water's reasonable contro! or the acts or amissions or any party for whom Southem Water is
notrespansibie.

3.2 Where a Raport is requestad for an address failing within a geographical area where Southern Water and another Company separately provide water and
sewerage services, then it shall be deemed that liability tor the information given by Southern Water or the Company as the case may be will rermnain with Southern
Water or the Company as the case may be in respect of the accuracy of the information supplied. Where Southern Water is supplying information which has been
provided to it by ancther Company ior the purposes cutlined in this agreement, Southern Water will theretfare not be liable in any way for the accuracy of that
information.

33  Where the Customer sells this Report to @ Client (other than in the case of a bona fide legal adviser recharging the cost of the Repoert as a disbursement) Southern
Water or the Company as the case may be shall not in any circumstances {(whether for breach of contract, negligence or any other tort, under statute or statutory
duly or otherwise at all} be liable for any loss or damage whalsoever (save 1o the exient provided by clause 3.4) and the Custormer shall indemnify Southern Water
in respact of any claim (other than a claim covered by clause 3.4) by the Client.

3.4  SouthernWater shall accept liability for death or personal injury arising from its negligence.

35  The entire liability of Southern Water or the Company as the case may be in respact of all causes of action arising under or in connection with the Report {whether
for breach of contract, negligence or any other tori, under statute or statutory duty or ctherwise at al) shall not exceed £2,000,000 {two million pounds); and
Southern Water or the Company as the case may be shall not in any circumstances (whether for breach of contract, negligence or any other tort, under statute or
statutory duty or otherwise at ail) be liable for any ioss of profit, Ioss of gocdwill, ioss of reputation, loss of business or any ingdirect, special or conseguential loss,
damage or other claims, costs orexpenses.

4.0 Copyright andconfidentiality

4.1 The Customer and the Client acknowledge that the Report is confidantial and is intended for the perscnal use of the Client. The copyright and any other inteilactual
property rights in the Report shall remain the property of Scuthern Water. No intellectual or other property rights are transferred or licensed to the Customer or the
Client except to the extent expresslyprovided.

4.2  The Customer or Client is entitled to make copies of the Report {other than any maps contained in the, or attached o the Report, where no copying is permitted).

43  The Customer and Client agree {in respect of both the original and any copies made) to respect and not 1o aiter any trademark, copyright notice or ather property
marking which appears on theReport.

4.4  The maps contained in the Report are protected by Crown Copyright and must not be used for any purpose outside the context of the Repont.

4.5 The Customar and the Client agres to indemnify Southern Water or the Company as the case may be against any lossas, costs, claims and damage suffered by
SouthernWater or the Company as the case may be, a5 aresult of any breach by either of them of the terms of paragraphs 4.1 0 4.4 inclusive

5.0 Payment
rices are inclusive of VAT, The Customer shall pay for the price of the Report specified by Southern Waler, without any set off

5.1 Unless otherwise stated ,
Uniess the Customer or Client has an account with Southermn Water for payment for Reports, payments for Reports must be received in
a

deduction ar countercla ;
fult by Southerr W ater before the Report is produced. For Customers ar Clients with accourts, paymentierms will be 35 agreed with Southern Water.

6.0 General

8.1 lf any provision of these terms is or becomes invalid or unenforceable, it will be taken to be remaved from the rest of these terms to the exient that it is invalid or
urenfcrceable. No other provision of these terms shall beaffected.

6.2  Theseterms shall be governed by English law and all parties submit to the exclusive jurisdiction of the English courts.

§3  Nothing in this notice shall in any way restrict your statutory or any other rights of access to the information contained in the Report.

These Terms and conditions are available in larger print for those with impaired vision.
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Whan we get it wrong
You deserve the highest standard of service from us, but sometimes we make mistakes. If we do, please let us know
and we will investigate and review your concerms.

Whilst we always try to resolve all complaints siraight away, if this is not possible and you are not happy with the
course of action taken by us, you can ask us o escalate the issue internally or taks your complaint to an independsnt
third party.

How you contact us
Firstly please call us and we will try to sort out your problem straight away.

You can call us between 8am and 5pm, Monday to Friday on 0845 270 0212 or 0330 303 0276 {individual consumsrs);
Emali us at searches@southernwater.co.uk; or
Write fo us at LandSearch, Southern Water Services, Southern House, Capstone Road, Chatham, Kent, MES 70QA.

What you can expect
You will receive a full, fair and courteous response from somecne who can effectively deal with your problem.

If we can remedy the problem straight away we will do it but if we cannot immediately resolve your problem we will
keep you informed of actions being taken.

The process
We will try to resolve any telephone contact or complaint at the time of the call, however, if that isn't possible, we will
take the details of your complaint and we will investigate and get back to you within 10 working days.

We will respond to written complaints within 10 working days of the date received, but we will always aim to respond
more quickly. Bepending on the scale of investigation reguired, we will keep you informed of the progress and update
you with new timescales if necessary.

If you are stili not satisfied with our response or action we wili refer the matler to a Senior Manager for resolution. At
your request we will liaise with a third parly representative acting on your behalf.

Our commitment to you
If we do not respond te your complaint within 10 working days of receipt of your contact, we wili compensate you in line
with Southern Water's Cuslomer services — Guaranteed standards of service for business customers.,

If we find your complaint {o be justified, or we have made any errors that substantially change the outcome in your
search result, we will refund the search fee. We will also provide you with a revised search and undertake the
necassary action o put things right as soon as practically possible. You will be kept informed of the progress of any
action required.

i you remain dissatisfied

While we aim to resolve your complaint first time, in the event that we are unable to resolve the issusg to your
satisfaction, uftimately you can contact a third party. Please make sure that you have followed the process above first,
if not, your complaint will be passed back 1o us.

L WATER
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RSK LDE Ltd

18 Frogmore Road
Hemel Hempstead
Herts, HP3 9RT

Date 05/01/2018 10:59

File 4 stage 20.12.201...

Designed By RWhitfield

Checked By

Elstree Computing Ltd

Source Control W.12.5

Return Period

ICP SUDS Mean Annual Flood

Input

(years) 1 Soil
Area (ha) 8.180 Urban
SAAR (mm) 747 Region Number

Results 1l/s

QBAR Rural 30.0

QBAR Urban 30.0

Q1 year 25.5

Q1 year 25.5

Q030 years 68.1

Q100 years 95.8

0.400
0.000
Region 7

©1982-2010 Micro Drainage Ltd
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APPENDIX F
INDICATIVE B

Gladman

Land off Arundel Road, Angmering

Flood Rislk Assessment & Outline Drainage Strategy
£881292-R2(023-FRA
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RSK LDE Ltd

18 Frogmore Road
Hemel Hempstead
Herts, HP3 9RT

Arundel Road

Angmering

Date 20.12.2017

File 4 stage 22.02.201...

Designed By RB
Checked By

Elstree Computing Ltd

Source Control W.12.5

Summary of Results for 100 year Return Period

(+40%

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200

Storm

Event

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Summer
Summer
Summe r
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200

Max Max Max
Level

(m) (m) (1/s)
11.849 0.449 43.
11.982 0.582 44,
12.111 0.711 44,
12.220 0.820 44,
12.263 0.863 44,
12.277 0.877 44,
12.282 0.882 44,
12.2778 0.878 44,
12.269 0.869 44
12.256 0.856 44,
12.224 0.824 44,
12.149 0.749 44,
12.037 0.637 44,
11.940 0.540 44,
11.807 0.407 41.
11.730 0.330 38.
11.683 0.283 34.
Storm Rain
Event (mm/hr)
min Summer 128.238
min Summer 86.178
min Summer 55.250
min Summer 34.177
min Summer 25.410
min Summer 20.436
min Summer 15.037
min Summer 12.081
min Summer 10.185
min Summer 8.854
min Summer 7.093
min Summer 5.178
min Summer 3.772
min Summer 3.009
min Summer 2.184
min Summer 1.738
min Summer 1.455

1
1
1
1
1
1
1
1
.10 1577,
1
1
1
1
1
9
2
3

Max

Depth Control Volume

(m?)

757.
1004.
1255.
1475.
1563.
1592.
1603.
1596.

1550.
1484.
1332.
1111.
926.
682.
544,
463,

WP oM OoOOR O~ N Wo

Time-Peak
(mins)

25
39
68
126
182
240
306
368
432
500
636
908
1296
1652
2344
3056
3752

Status

Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood
Flood

O K
O K
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk

O
=~

O O O O
AR AN
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RSK LDE Ltd

18 Frogmore Road
Hemel Hempstead
Herts, HP3 9RT

Arundel Road

Angmering

Date 20.12.2017

Designed By RB

File 4 stage 22.02.201... | Checked By

Elstree Computing Ltd

Source Control W.12.5

Summary of Results for 100 year Return Period

(+40%

8640
10080
15
30
60
120
180
240
480
600
720
960
1440
2160
2880
4320

Storm Max Max Max Max
Event Level Depth Control Volume

(m) (m) (1/s) (m®)
min Surmer 11.651 0.251 30.8 408.8
min Summer 11.629 0.229 27.9 370.3
min Winter 11.900 0.500 43.9 850.5
min Winter 12.047 0.647 44,1 1131.1
min Winter 12.191 0.791 44,1 1416.9
min Winter 12.315 0.915 44,1 1673.2
min Winter 12.366 0.966 44,2 1781.5
min Winter 12.386 0.986 44.3 1823.8
min Winter 12.382 0. 44.3 1815.1
min Winter 12.368 0.968 44,2 1785.9
min Winter 12.349 0.949 44,1 1745.0
min Winter 12.301 0.901 44,1 1642.9
min Winter 12.187 0.787 44,1 1408.9
min Winter 12.017 0.617 44,1 1071.6
min Winter 11.881 0.481 43.7 816.6
min Winter 11.731 0.331 38.3 546.0
Storm Rain Time-Peak

Event (mm/hr) (mins)
8640 min Surmmer 1.260 4488
10080 min Summer 1.115 5152
15 min Winter 128.238 25
30 min Winter 86.178 39
60 min Winter 55.250 68
120 min Winter 34.177 124
180 min Winter 25.410 180
240 min Winter 20.436 236

480 min Winter .081

600 min Winter 10.185 166
720 min Winter 8.854 542
960 min Winter 7.093 694
1440 min Winter 5.178 982
2160 min Winter 3.772 1368
2880 min Winter 3.009 1712
4320 min Winter 2.184 2384

Status

Flood
Flood
Flood
Flood

O K
O K
O K
O K
Risk
Risk
Risk
Risk

Flood
Flood
Flood
Flood
Flood

Risk
Risk
Risk
Risk
Risk
O K
O K
O K
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RSK LDE Ltd

18 Frogmore Road
Hemel Hempstead
Herts, HP3 9RT

Arundel Road

Angmering

Date 20.12.2017

File 4 stage 22.02.201...

Designed By RB
Checked By

Elstree Computing Ltd

Source Control W.12.5

Summary of Results for 100 year Return Period (+40%)

Storm Max Max Max Max
Event Level Depth Control Volume

(m) (m) (1/s) (m*)
5760 min Winter 11.664 0.264 32.2 429.6
7200 min Winter 11.625 0.225 27.5 364.8
8640 min Winter 11.600 0.200 24.0 322.6
10080 min Winter 11.582 0.182 21.4 291.9

Storm Rain Time-Peak

Event (mm/hr) (mins)

5760 min Winter 1.738 3064

7200 min Winter 1.455 3760

8640 min Winter 1.260 4496

10080 min Winter 1.115 5240

Status
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RSK LDE Ltd

18 Frogmore Road
Hemel Hempstead
Herts, HP3 9RT

Arundel Road

Angmering

Date 20.12.2017

File 4 stage 22.02.201...

Designed By RB
Checked By

Elstree Computing Ltd

Source Control W.12.5

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer} 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 (mm} 19.500 Shortest Storm (mins}) 15

Ratio R 0.350 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time
(mins)

Rainfall Details

Time Area Diagram
Total Area (ha) 3.300
Area Time Area Time
(ha) (mins) (ha) (mins)
0-4 1.100 4-8 1.100 8-12

Area
(ha)

1.100
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RSK LDE Ltd

18 Frogmore

Road

Hemel Hempstead
Herts, HP3 9RT

Arundel Road

Angmering

Date 20.12.2017
File 4 stage 22.02.201... | Checked By

Designed By RB

Elstree Computing Ltd

Source Control W.12.5

Design

Depth (m)

.100
.200
.300
.400
.500
.600
.800
.000

= O O O O O O O

Design Head

(m)

Flow (1/s)

Flow (1/s)

24,
35.
41.
43.
44,
43.
44,

O = W ~J W O

Model Details

Storage i1s Online Cover Level (m) 12.400

Tank or Pond Structure

Invert Level (m) 11.400

Depth (m) Area (m?) | Depth (m) Area (m?)

0.000 1550.0 1.000 2158.5

Hydro-Brake® OQutflow Control

1.000 Hydro-Brake® Type Md5 SW Only Invert Level

44 .6 Diameter (mm) 262
Depth (m) Flow (1/s) | Depth (m) Flow (1l/s)
1.200 16.7 3.000 71.
1.400 49.5 3.500 77.
1.600 52.6 4,000 82.
1.800 55.6 4,500 87.
2.000 58.5 5.000 92.
2.200 61.3 5.500 %6.
2.400 64.0 6.000 101.
2.600 66.6 6.500 105.

W N W OO WO

Depth

W W o ~1 ~J

(m)

(m)

. 000
.500
. 000
.500
. 000
.500

11.400

Flow (1/s)

109.
113.
1l6.
120.
123.
127.

W o VW
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APPENDIX G

INDICATIVE SURFACE WATER |

STRATEGY

IRAINAGE

Gladman

Land off Arundel Road, Angmering

Flood Rislk Assessment & Outline Drainage Strategy
£881292-R2(023-FRA
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