(L.
o
oy
%5 w0t

%z

Y

it

Vs

gy

ronts
A

) %

P

“\ %

Do

.

"

e

iy

%
P
%, ey

Ve L

p2 § st

\\\\\\

bz i
5 %, Sear
74

woprry m\\\\\\ whorsd

\\W\“ \\\\\\\\ 7o

s HASS

g Yt %

eed) i v

by % \.\\\-

K % .

£ 5 S

e % &

Z s & O

Yren %

o 25

‘B AR

%2 Yo fi
A .

i Ui o

z 1 2z

‘2 « DV ey

2

g 7

74

B o

(8 Vik

rvir, m

A st

ARUN DISTRICT COUNCIL A/122/19/0UT



RSK GENERAL NOTES

Project No.: 881292-R3(00)-FRA

Site: Land off Arundel Road

Title: Flood Risk Assessment & QOutline Surface Water Drainage Strategy

Client: Gladman Developments Ltd

Date: July 2019

Office: Wigan

Status: Draft
Author C Whittingham Technical reviewer K Jackson
Signature
Date: July 2019 Date: July 2019
Project manager C Whittingham Project Director | Clark

RSK LDE Ltd (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, expressed or implied, is made as to the
professional advice included in this report.

Where any data supplied by the client or from other sources 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 conclusions
and recommendations in this report are based on the assumption that all relevant information has been supplied 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 to a level of detail required to achieve the stated
objectives of the work.

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

Gladman Developments Ltd i
Land off Arundel Road, Angmering

Flood Risk Assessment & Qutline Drainage Strategy

881292-R3(00)-FRA

ARUN DISTRICT COUNCIL A/122/19/0UT



EXECUTIVE SUMMARY

RSK has been commissioned to undertake a Flood Risk Assessment and Outline Drainage
Strategy in support of the Outline Planning Application for a proposed residential led development.
The proposals are to secure Outline planning application for the demolition of industrial units and
one bungalow and the erection of up to 160 dwellings with public open space, landscaping and
sustainable drainage systems (SuDS) and vehicular access point from Arundel Road; together
with up to 6,000 sq.ft of B1/B2 units with associated parking provision and vehicular access point
from Arundel Road; and land made available for expansion of the current sports pitch provision to
form a sports-hub. This will be contained within a proposed site totalling 9.10 hectares of land off
Arundel Road, Angmering. The majority of site is currently considered as undeveloped from a
hydraulic prospective and is used for agricultural purposes. Land drains from the site ultimately
discharge into a ditch outside of the western boundary. The area of existing hard standing to the
south 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 therefore the proposed development passes the
Sequential Test and does not require an Exception Test to be undertaken as part of planning as
the development has avoided areas at risk of flooding.

S

Generally the site is considered to 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 testing was undertaken across the site to assess the suitability of infiltration based
SuDS, it was found following testing that infiltration rates were not favourable. As a result the
drainage strategy suggests the surface water runoff should be managed via onsite attenuation and
controlled discharge to a nearby watercourse. It is suggested within the strategy that surface water
runoff could be safely conveyed towards the western boundary for attenuation within a basin, with
controlled discharge into the existing drainage ditch along the western boundary. From this ditch
the surface water can be conveyed to a nearby watercourse.

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

RSK Land and Development Engineering Ltd (RSK) was commissioned to carry out a
Flood Risk Assessment (FRA) for Gladman Developments Ltd (the ‘client’). The
assessmentis 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 systemss, 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 out the criteria for development and flood risk by stating that inappropriate
development in areas at risk of flooding should be avoided by directing development
away from areas at highest risk, but where development is necessary, making it safe
without increasing flood risk elsewhere.

The key definitions within the PPG are:

¢ “Flood risk” is a combination of the probability and the potential consequences of
flooding from all sources — including from rivers and the sea, directly 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 “Areas atrisk of flooding” means areas at risk from all sources of flooding. For fluvial
(river) and sea flooding, this is principally land within Flood Zones 2 and 3. It can also
include an area within Flood 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:

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

o The site area is 9.10Ha therefore surface water 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 Constraints provided in Appendix A.

! Communities and Local Government, ‘National Planning Policy Framework’, 2019

2 Communities and Local Government, ‘Planning Practice Guidance - Flood Risk and Coastal Change, ID 7', May
2014 sitpdplanningeuidance planninaportal.oov.ei/hion/auidanceSlood: delk-and-coastai-change/

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

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

May 2015
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CONTEXT AND SCOPE OF WORK

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

The scope of work relating to a Flood Risk Assessment is based on the guidance
provided in Section 14 of the NPPF and its accompanying Planning Practice Guidance.

A site-specific Flood Risk Assessment must demonstrate that the development will be
safe for its lifetime 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:

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

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

o To obtain the views of the Lead Local Flood Authority in terms of flood risk and
drainage;

¢ To obtain the views of the Environment Agency including scope, location and
impacts;

o To determine the extent of new flooding provision and the influence on the site;

o To assess the impact on the site from climate change effects and anticipated
increases in rainfall over a 100 year period for residential uses (assumed to be worst
case for the development proposals);

o To review site surface water drainage based on the proposed layout and, if
necessary, to determine the extent of infrastructure required; and

o To prepare 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. RSK cannot be held responsible for the scope of work, or any omissions,
misrepresentation, errors or inaccuracies with the supplied information. New information,
revised practices or changes in legislation may necessitate the re-interpretation of the
report, in whole or in part.

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

3.1 Location

Site Name: Land off Arundel Road
Site Address: Arundel Road,
Angmering,

West Sussex
Site National Grid Reference: 506554 E, 105259 N

The site is located to the west of Arundel Road in Angmering; a large village in West
Sussex. Angmering is situated approximately 2.4km south east of the larger town of
Littlehampton, a coastal town at the mouth of the River Arun. The existing site measures
approximately 9.10Ha and comprised of a large field with a developed area on the east
boundary. The developed area consists of a residential property, an area for automotive
repairs and storage and various other outbuildings used as sales premises. Formal
access to the site is from Arundel Road to the south east 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 site.

Table 3.1: Site setting

There is an unnamed watercourse approximately 70m from the north
boundary flowing parallel to the boundary from north east towards the
North west. The area between the watercourse and the site boundary is
roughly vegetated land. Mapping shows ponds and forested areas
starting approximately 90m from the north east boundary corner.

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

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

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 is thought to convey 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 location plan (provided by Gladman Developments Ltd)

3.2 Land use and topography

A topographic survey has been provided for the site by Gladman Developments Ltd®
(Appendix B). Generally the site falls from the east towards the west. The highest
elevations on site are located at the eastern boundary; they range from generally 18.00m
above ordnance datum (mAOD) in the south east and generally 21.00mAOD. The lowest
areas are along the western boundary where ground levels are at approximately
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:

6§ Gladman Developments Ltd September 2017, Project No. 2017-084, Drawing No. Topo_02_2D, Topographical
Survey As Of 13.09.17
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Table 3.2: Existing site land uses (approximate)

Impermeable 0.92 10.1

Permeable 8.18 89.9

Approximately 10.1% of the existing site is currently developed with impermeable land
cover, this includes hardstanding, black top 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 built into the hardstanding, it is not thought that all of these drainage
features are connected to a drainage network. The drainage network conveys flows
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.

3 R R RS

Image 3.1: Downpipe from commercial units
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Image 3.2: Surface water drain outside a commercial unit

Hydrology

As can be seen in Figure 1.1 the watercourse north of the boundary is not an
Environment Agency designated ‘Main River’, it is an unnamed watercourse that flows
from the north east 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 Council undertook a small ‘flood’ drainage scheme close
to this culvert ‘'some years ago’, though no additional information was given (Environment
Agency correspondence in Appendix C).

The watercourse flows through the forested area north of the site boundary on towards
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 classified by the Environment
Agency as a ‘Main River and is formally named on mapping services as ‘Black Ditch’.
This watercourse continues in a general westwards direction where it joins the River Arun
approximately 4.6km away.
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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 parallel to the western boundary suggests that flows
within this ditch are conveyed south towards a low point at the south west corner of the site
which aligns with the ditch shown in Image 3.4. It is thought a culvert provides connectivity
between the two ditches to allow for drainage in a westwards direction to a nearby
watercourse. An onsite land drain has been identified onfalling into the ditch along the
western boundary, Image 3.5
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Image 3.4: Facing westwards, ditch to the west of the site, likely draining away from

the site

Image 3.5: Land drain outfall pipe into the western ditch
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Geology

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

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

o Bedrock Geology; London Clay Formation - Clay, Silt and Sand. Sedimentary
Bedrock formed approximately 48 to 56 million years ago in the Palaeogene Period.
Local environment previously dominated by deep seas.

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

Hydrogeology

Hydrogeological information was obtained from the Environment Agency’s online
mapping service. These maps indicate that the site is underlain by a Secondary
(undifferentiated) superficial aquifer deposits across the site area. This has
predominantly lower permeability layers and may have been previously designated as a
non-aquifer or minor aquifer. The site is not underlain by a bedrock aquifer. The site is
not located within a Groundwater Source Protection Zone; Zones 1, 2 and 3 can be found
approximately 750m north of the site.

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

Infiltration

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

Table 3.3: Summary of trial pit soakaway results

No significant drop in water level
SA1 CLAY observed. Unable to calculate
infiltration rate.

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

Sandy gravelly silty

SA3 CLAY

7 RSK Environment Limited October 2017, 301954-R02(00) Soakaway Testing: Arundel Road, Angmering.
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4 DEVELOPMENT PROPOSALS

The proposed development is for the demolition of industrial units and one bungalow and
the erection of up to 160 dwellings with public open space, landscaping and sustainable
drainage systems (SuDS) and vehicular access point from Arundel Road; together with
up to 6,000 sq.ft of B1/B2 units with associated parking provision and vehicular access
point from Arundel Road; and land made available for expansion of the current sports
pitch provision to form a sports-hub.

Of the residential development area an impermeable area of 55% has been assumed,
with 100% B1/B2 being impermeable surfacing. Therefore the approximate land uses of
the proposed site are summarised in Table 4.1 below.

Table 4.1: Proposed site land uses

“ \\\\\\‘f N

Impermeable 2.59 55.8 28.5

Permeable 2.05 44 2 22.5

Formal and Informal N/A
Public Open space 4.46 49.0
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5 LEGISLATION AND POLICY CONTEXT

5.1 National policy

Table 5.1: National legislation and policy context

National Planning
Policy Framework
(2019)

The aims of planning policy on development and flood risk are to
ensure that flood risk is taken into account at all stages in the
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 to 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.

Flood and Water
Management Act
2010

The Flood and Water Management Act (FWMA) aims to implement
the findings of the 2007 Pitt Review and co-ordinate control of
drainage and flood issues.

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

Water Resources
Act 1991

Section 24 — The Environment Agency is empowered under this Act
to maintain and improve the quality of ‘controlled’ waters

Section 85 — It is an offence to cause or knowingly permit pollution
of controlled waters

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

Water Framework
Directive (2000)

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

The main impact of the WFD on flood risk management, both now
and in the future, relates to the ecological quality of water bodies.
Channel works, such as straightening and deepening, or flood risk
management schemes that modify geomorphological processes
can change river morphology. The WFD aims to protect
conservation sites identified by the EC Habitats Directive and Birds
Directive that have water-related features, by designating them as
‘protected sites’.

Gladman Developments Ltd
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5.2 Local policy

Local policies ensures that flood risk is taken into account at all stages in the planning
process to avoid inappropriate development in areas at risk of flooding and making
development safe without increasing flood risk elsewhere and where possible, reducing

flood risk.

Table 5.2: Local policy context

Arun District Local
Plan 2011-2031

July 2018

Policy H SP1
Strategic housing, parish and town council allocations
Water and drainage

A comprehensive Sustainable Urban Drainage System (SUDS) will be
required which shall include 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
lands.

A flood risk assessment shall be undertaken and mitigation measures
incorporated into any development scheme in line with the approach as set
out in the Water Section of the Local Plan.

Policy ECC SP1
Adapting to climate change

The Council will support development which is located and appropriately
designed to adapt to impacts arising from climate change such as the
increased probability of fluvial and tidal flooding; water stress; health
impacts as a result of extreme temperatures and a decline in the quality of
habitats and richness of biodiversity.

In order to achieve this, development must be designed to take account of
the following issues:

a) Location (in relation to flood risk and vulnerability to coastal

erosion);
b) Water efficiency;
c) Shade, cooling, ventilation, solar gain;
d) Connectivity to the green infrastructure network;
e) Layout and massing;

-
=

Resilience of buildings and building materials to extreme weather
events; and

g) Capacity of drainage systems and incorporation of sustainable
urban drainage systems (SuDS).
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Policy W DM2
Flood Risk

Development in areas at risk from flooding, identified on the latest
Environment Agency flood risk maps and the Council’s Strategic Flood risk
Assessment (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.

b) A site specific Flood risk Assessment demonstrates that the
development will be safe, including access and egress, without
increasing the flood risk elsewhere and reduce flood risk overall.

¢) The sustainability benefits to the wider community are clearly
identified..

d) The scheme identifies adaptation and mitigation measures.
e) Appropriate flood warning and evacuation plans are in place; and.

fy  New site drainage systems are designed to take into account of
events which exceed the normal design standard i.e consideration
of flood 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 into account as set out in
Flood Risk Assessments:climate change allowances section of the NPPG.

In locations where strategic flood defence or resilient and resistant
construction measures are necessary within the site itself, proposals will
be required to demonstrate how measures have been incorporated as an
intrinsic part of the scheme in a manner which is compatible with the latest
Strategic Flood Risk Assessment.

All development proposals must take into account of the relevant Surface
Water 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 to address flood risk or to improve
the environmental quality of watercourses have been identified by these
Plans and Strategies.

Policy W DM3
Sustainable Urban Drainage Systems

To increase the levels of water capture and storage and improve
water quality, all development must identify opportunities to
incorporate a range of Sustainable Urban Drainage Systems
(SUDS), appropriate to the size of development, at an early stage
of the design process.

Proposals for both major and minor development proposals must
incorporate SUDS within the private areas of the development in
order to provide source control features to the overall SUDS
design. These features include:

e Green roofs

e Permeable driveways and parking
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e Soakaways
e Water harvesting and storage features including water
butts.

Proposals for major development must also integrate SUDS within
public open spaces and roads, reflecting discussion with the
appropriate bodies. SUDS must therefore be integrated into the
overall design of a development and must:

a) Contribute positively to the appearance of the area, integrating
access to allow maintenance of existing watercourses and the
system.

b) Effectively manage water (including its quality)

c) Accommodate and enhance biodiversity by making connections
to existing Green Infrastructure assets;

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

e) Retain the existing drainage network of the site and the wider
area;

fy Be maintained in perpetuity, supported through a Maintenance
and Management Plan/Regime, including its financing, agreed
with the Local Planning Authority.

In order to ensure that SUDS discharge water from the development at
the same or lesser rate, as prior to construction, developers must:

a) Follow the hierarchy of preference for different types of surface
water drainage disposal systems as set out in Approved
Document H of the Building Regulations and the SUDS manual
produced by CIRIA.

b) Undertake up to six months groundwater monitoring within the
winter period.

¢) Undertake up to six months groundwater monitoring within the
winter period.

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

e) The design must also take account of the 1 in 100 year storm
event plus 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
flows must be contained within the site boundary, and within
designated storage areas.
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6 SOURCES OF INFORMATION

6.1 Environment Agency consultation

6.1.1 Flood zone maps

The Environment Agency Flood Zone mapping study for England and Wales is available
on their website at fitipsy/Hood-map-for-planning senvice gov.uk/

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

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

hiins Jleod-warning -information. service qov. ukidong -term-flogd-risk/

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 flood levels, and ground
levels.

The relevant guidance note from the Environment Agency is available online through the
following link: hitps/Awww . aov.ui/planning-apphcations-assessing-fload-rish

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 found in Appendix C.

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

o The site is located within Flood Zone 1.
o The site is 25m from Flood Zone 3, therefore fluvial and tidal models were not given.

e Little is known about historic flooding of the site; it is only known that West Sussex
County Council have undertaken a small ‘flood’ drainage scheme within the vicinity
of the A27.

e No known issues with Groundwater flooding.

e The Environment Agency have recommended consideration must be given to any
discharge to the watercourse. The floodplain downstream of the site is described as
being ‘on its limit’ for accommodating increased drainage capacity.

6.2 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 site and encompasses Black Ditch,
an Environment Agency designated Main River. As the ditches around the site are not
maintained by the IDB they were not contacted as part of this assessment.

Gladman Developments Ltd 18
Land off Arundel Road, Angmering

Flood Risk Assessment & Qutline Drainage Strategy

881292-R3(00)-FRA

ARUN DISTRICT COUNCIL A/122/19/0UT



Lo

6.3 Canal & River Trust

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

6.4 Site walkover

A site walkover was undertaken 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
downpipes from buildings were inspected as part of the site walkover, it was found whilst
some were drained into 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 site 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 towards a
septic tank.

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

The remaining area of the site was for agricultural use, there were no field drains
observed across the field. The fields were observed 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 corner.
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6.5 Relevant studies

Table 6.1: Relevant studies

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 into the
future. Relevant sections of the SFRA specific to the site are described
below.

“Reducing flood risk
Strategic measures

When appropriate consideration should be given to the provision of
strategic measures to avoid a piecemeal approach to addressing flood
risk.”

“Site layout and design

Flood risk should be considered at an early stage in deciding the layout
and design of a site to provide an opportunity to reduce flood risk within
the development. The NPPF states that a sequential, risk-based approach
should be applied to try to locate more vulnerable land use away from
flood zones, to higher ground, while more flood-compatible development
(e.g. vehicular parking, recreational space) can be located in higher risk
areas. However, vehicular parking in floodplains should be based on the
nature of parking, flood depths and hazard including evacuation
procedures and flood warning.”

“Modification of ground levels

SFrategic Flood Raising ground levels can also deflect flood flows, so analyses should be
Risk Assessment | performed to demonstrate that there are no adverse effects on third party
Arun District land or property.

August 2016 Raising levels can also create areas where surface water might pond
during significant rainfall events. Any proposals to raise ground levels
should be tested to ensure that it would not cause increased ponding or
build-up of surface runoff on third party land.

Any proposal for modification of ground levels will need to be assessed as
part of a detailed flood risk assessment.”

“‘Reducing flood risk from other sources
Groundwater

Groundwater flooding has a very different flood mechanism to any other
and for this reason many conventional flood defence and mitigation
methods are not suitable. The only way to fully reduce flood risk would be
through building design (development form), ensuring floor levels are
raised above the water levels caused by a 1 in 100-year plus climate
change event. Site design would also need to preserve any flow routes
followed by the groundwater overland to ensure flood risk is not increased
downstream.”

“Surface water and sewer flooding

Developers should discuss public sewerage capacity with the water utility
company at the earliest possible stage. The development must improve
the drainage infrastructure to reduce flood risk on site and regionally. It is
important that a drainage impact assessment shows that this will not
increase flood risk elsewhere, and that the drainage requirements
regarding runoff rates and SuDS for new development are met.
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If residual surface water flood risk remains, the likely flow routes and
depths across the site should be modelled. The site should be designed
so that these flow routes are preserved and building design should
provide resilience against this residual risk.”

“Sustainable Drainage Systems

Sustainable Drainage Systems (SuDS) aim to mimic the natural
processes of Greenfield surface water drainage by encouraging water to
flow along natural flow routes and thereby reduce runoff rates and
volumes during storm events while providing some water treatment
benefits. SuDS also have the advantage of provided effective Blue and
Green infrastructure and ecological and public amenity benefits when
designed and maintained properly.

The inclusion of SuDS within developments should be seen as an
opportunity to enhance ecological and amenity value, and promote Green
Infrastructure, incorporating above ground facilities into the development
landscape strategy. SuDS must be considered at the outset, during
preparation of the initial site conceptual layout to ensure that enough land
is given to design spaces that will be an asset to the development rather
than an after-thought. Advice on best practice is available from the
Environment Agency and the Construction Industry Research and
Information Association (CIRIA).”

“Arun District Council SuDS Guidance
Restricted discharge

Discharge to a watercourse or surface water sewer must be restricted to
the estimated mean greenfield runoff rate (Qbar) by means of a controlled
outflow (or restricted to existing runoff rates for brownfield sites). This can
be derived from IH124 or a similar approved method. Any storage design
must be submitted with groundwater monitoring data where applicable to
ensure there will be no detrimental effect on the structure or storage.
Storage areas are preferred to be in an ‘open’ form such as ponds, rather
than underground tanks.”

Angmering is specifically mentioned within the SFRA with regards to two
historic flooding events:

¢ “1980/81: Angmering village flooded on three separate occasion:
20 September 1980, 10 October 1980 and 2 June 1981 due to
combination of heavy rainfall and blockages of drainage ditches
and culverts. The June 1981 flood was the most severe of the
three, with sewage being reported to be within the flood water”

¢ “January 2008: Flooding north of Angmering after heaving rainfall
(32mm) resulted in the flooding of two properties in the
Hammerpot area”

This Preliminary Flood Risk Assessment (PFRA) fulfils a number of West
West Sussex Sussex County Council's responsibilities under two sets of new legislation:
the Flood Risk Regulations (FRR09), which came into force on the 10th

Elr:géngg[(y December 2009, and the Flood & Water Management Act (F&WMA)
Assessment which gained Royal Assent on the 8th April 2010. The aim of this PFRA is

to provide an assessment of local flood risk across the study area,
May 2011 including information on past floods and the potential consequences of
future floods.
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The PFRA process for LLFAs highlights flood risk from local sources and
not those to be reported by the Environment Agency, i.e. it excludes main
river, tidal or large reservoir flooding. Types of flooding include:

e Surface Water Flooding - Surface water flooding can be caused
by rainwater (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.
Although flooding from surface water and combined sewers can
be considered a form of surface water flooding, sewer flooding for
this PFRA has been considered separately where there is
sufficient information available to indicate that the flooding was
caused wholly or partly by rainwater entering the system.

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

¢ Ordinary Watercourse - Flooding can occur from an ordinary
watercourse overtopping its bank level. An ordinary watercourse
is any watercourse (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.

6.6 Drainage
6.6.1 Public sewer

Sewer details have been referenced from sewer record plans obtained from Severn Trent
(Appendix E). 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 site.

6.6.2 Private drainage

Manholes on site indicated the presence 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 septic
tank below ground in the south western corner of the developed area. The landowner has
stated there is a stormwater overflow pipe from the septic tank to a ditch at the south
west boundary of the site.

There are land drains underlying the site, one land drain is known to discharge westwards
to the ditch at the western boundary, with a confirmed outfall into the ditch.
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7 SOURCES OF FLOOD RISK

71 Criteria

In accordance with the NPPF and advice from the Environment Agency, a prediction of
the flood sources and levels is required along with the effects of climate change from the
present for the design life 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 elements that need to be considered for any site are defined in BS 8533
as the “Forms of Flooding” and are listed as:

o Flooding from Rivers (fluvial flood risk);

e Flooding from the Sea (tidal flood risk);

¢ Flooding from the Land;

¢ Flooding from Groundwater;

¢ Flooding from Sewers (sewer and drain exceedance, pumping station failure etc); and
e Flooding from Reservoirs, Canals and other Artificial Structures.

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

7.2  Flooding from rivers (fluvial flood risk)

The latest Environment Agency published flood 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 flooding. The nearest Flood Zone identified is Flood Zone 3 identified by
the Environment Agency as approximately 25m from the north west corner site boundary.
The flood risk is associated with the unnamed watercourse flowing through the forested
area which is located within an area significantly lower than the site itself.

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 flooding. There is marginal
encroachment of ‘Low flood risk across the northern boundary, restricted to the lowest
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 flooding/resultant fluvial flood risk to the site is considered to be
very low.

7.21  Climate change

Fluvial flooding is likely to increase as a result 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. Modelled flood data was not provided by the Environment Agency
as stated within their correspondence; they also noted 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 to the west of the side is considered a floodplain
that is tidal locked (Appendix B). This is not seen in mapping to be arisk to the site.
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Flooding from the land (overland pluvial flood risk)

If intense rain is unable to soak into the ground or be carried through manmade drainage
systems, for a variety of reasons, it can run off over the surface causing localised floods
before reaching a river or other watercourse.

Generally, where there is impermeable surfacing or where the ground infiltration capacity
is exceeded, surface water runoff will occur. Excess surface water flows from the site are
believed to drain naturally to the local water features, either by overland flow or through
infiltration.

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

The risk posed to the site 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 (accessed April
2019)
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7.41 Climate change

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

7.5 Flooding from groundwater

Groundwater flooding tends to occur after much longer periods 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 to flow from areas where the ground level
is high, to areas where the ground level is low. In low-lying areas the water table is usually
at shallower depths anyway, but during very wet periods, with all the additional
groundwater flowing towards these areas, the water table can rise up to the surface
causing Groundwater flooding.

Trial pit logs recorded across the site did not strike Groundwater indicating the
Groundwater must be below 2.50mbgl. It is considered unlikely that Groundwater will
emerge at 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 flooding.

The resultant Groundwater flood risk is considered to be low.
7.5.1 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 hotter 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. It is probable that any locally perched aquifers may
be more affected, but these are likely to be isolated. The change in flood risk is likely to
be low.

7.6 Flooding from sewers

When exceeded, surcharged pipe work can lead to flooding from backed up manholes
and gully connections. This would lead to flooding within the surrounding area. It was
found on the site walk over that there are a number of manholes across the site and
surface water drains. The private sewer system on this site is not well understood, though
the landowner had confirmed the drainage is towards a septic tank in the south west of
the developed area at the time of writing the report. Any exceedance from the sewer
manholes and septic tank would lead to flood waters following the local topography of the
site to the lower areas, in this case water would likely flow to the south boundary and
westwards to the lowest area.
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7.6.1  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.

7.7  Other sources of flooding

7.71 Reservoirs

Flood events can occur from a sudden release of large 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 to fail and release the water it

holds. As shown the site is not located within an area at risk from reservoir flooding. The
resultant flood risk is considered to be very low.

Reservoir flooding is extremely unlikely; there has been no loss of life in the UK from
reservoir flooding since 1925. Since then reservoir safety legislation has been introduced
to ensure reservoirs are maintained. According to the Environment Agency Reservoir
flood maps the site is not at risk of flooding from reservoirs.
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Figure 7.3: Environment Agency reservoir flood risk map (accessed April 2019)
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7.7.2 Climate change

Reservoirs can be managed over time, controlling inflow/outflow of water and therefore
there is the capacity to control the effects of climate change. Increased rainfall has the
potential to increase base flow, but this should be minimal. It is unlikely that there will be
a substantial change to the risk of flooding for this site.

7.7.3 Canals

There are no Canal & River Trust owned canals or assets within the study area

7.8  Flood risk resulting 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 Greenfield land, as
development tends to increase impermeable surfaces, resulting in increased runoff from
the site.

The proposed development will use the latest best practice guidance to ensure that flood
risk is not increased as a result of the development. This will require the provision of a
suitable surface water management plan to ensure that the surface water 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 14 of the NPPF includes measures specifically dealing with development
planning and flood risk using a sequential characterisation of risk based on planning
zones and the Environment Agency Flood Map. The main study requirement is to identify
the flood zones and vulnerability classification relevant to the proposed development,
based on an assessment of current and future conditions.
8.2 Land use vulnerability
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’
AR SO SINUE RS N
RHRERDNR N N Anmn N N ~
\\Q\.\\\\\}\;\E\}\E\?\}\\\\\e\}\\q\\\g §\~\~\\\\\w\n aso:. s.':. \\\\§§\t\\§\~\}\u~:v@§-‘; AR
Zone 1 Appropriate Appropriate | Appropriate NARBRORREEY Appropriate
N
Zone 2 Appropriate Appropriate | Exception Appropriate | Appropriate
Test
Required
Flood |5 . . . .
one 3a Exception Appropriate | Should not | Exception Appropriate
Zone Test Required be Test
permitted Required
Zone 3b Exception Appropriate | Should not | Should not Should not
functional | Test Required be be permitted | be
floodplain permitted permitted
With reference to Table 2 of the Planning Practice Guidance, the proposed development,
based on its residential end use, is classed as 'More Vulnerable'. This classification of
development is appropriate for areas within Flood Zone 1.
8.3 Sequential Test

The Sequential 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 Zone 1).

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.
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Within each Flood Zone new development should be directed to sites at the lowest
probability of flooding from all sources.

The development proposal is for a ‘More Vulnerable’ residential use to be developed on
the site. With reference to Table 8.1 above, this development would be appropriate for
areas within Flood 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 situated within the lowest possible designated risk area available and therefore
does not require the Exception Test to be satisfied.
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9 SURFACE WATER DRAINAGE
ASSESSMENT

9.1 Scope

As development is greater than 1Ha in size, the Environment Agency and the LLFA
requires such development to focus on the management of surface water run-off. This
section discusses the potential quantitative effects of the development on both the risk of
surface water flooding on-site and elsewhere within the catchment, as well as the type of
potential SuDS features that could be incorporated as part of the framework development
plan.

The NPPF states that SuDS should be considered wherever practical. The use of SuDS
is also encouraged by regional and local policy (see Section 6.7). In accordance with
local and national guidance, the surface water drainage strategy should seek to
implement a SuDS hierarchy that aspires to achieve reductions in surface water 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 discharge to an adequate soakaway or infiltration system, where
practicable. If this is not reasonably practicable then discharge should be to a
watercourse, the least favourable option being to a sewer (surface water before
combined). Infiltration techniques should therefore be applied wherever they are
appropriate.

9.2 Pre-development situation

The existing site area is 9.10Ha with 89.9% of the site considered as permeable. It is
thought that surface water runoff from the site is conveyed towards the west boundary
where flow is conveyed into the ditch on the west boundary.

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

As the existing permeable area on-site is approximately 8.18Ha the Greenfield runoff
calculations from this area are shown within the Table 9.1.

8 HM Government (2010 with 2013 amendments), ‘The Building Regulations 2010: Approved Document H -
Drainage and Waste Disposal (2002 Edition incorporating 2010 amendments)’

9 Institute of Hydrology (loH), ‘Flood Estimation for small catchments - Report 124’, 1994,
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QBar 30.0
1in1 year 25.5
1in 30 year 68.1

1in 100 year 95.8

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

Q=278CvCriA
Where:

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

Cv = Volumetric Runoff Coefficient - a co-efficient that describes the proportion of
rainfall appearing in the surface water drainage system, assumed to 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 9.2: Modified Rational Method pre-development surface water runoff
(brownfield areas)

QBar 53.67
1in 1 year 11.56 36.51
11in 30 year 35.79 113.05
11in 100 year 4595 145.14
The total actual runoff from the site is included in Table 9.3.
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Table 9.3: Total pre development runoff rates

R
RGN TGRS

QBar 53.67 83.67 9.19
1in 1 year 25.5 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

In line with the West Sussex LLFA Policy for the Management of Surface Water (Updated
November 2018). Redevelopment on brownfield land has the potential to rectify or
reduce flood risk. In all cases, including on brownfield sites, runoff should where possible
be restricted to the greenfield 1 in 1 year runoff rate during all events up to and including
the 1 in 100 year rainfall event with climate change

Table 9.4: Greenfield runoff rates for the developable area (4.64Ha)

“ \\ \m\w \

QBar
1in1 year 145
1in 30 year 38.8
1in 100 year 54.6

9.3 Limiting discharge for design

Only 4.64Ha of the site is proposed to be developed. As the remaining land will not be
developed with hardstanding, it is assumed that surface water runoff from these areas
will continue to drain in line with the existing regime.

The discharge rate for the developable area will be limited to the 1 in 1 year greenfield
runoff rates in line with the LLFA’s requirements.

Based on 4.64Ha of developable land and using the calculations in Table 9.4, the
resulting discharge rate would be calculated at 14.51/s for the 1 in 1 year event. In order
to not exacerbate the risk of flooding to both the development and others downstream of
the site a flow control mechanism should be utilised to limit flows to this rate during all
events up to the 1 in 100 year event inclusive of 40% climate change.

This should be reflected within the detailed design of the site and should be agreed by
the Lead Local Flood Authority.
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9.4 Post-development situation

The proposed development is for a mixed use, residential led end use. As explained
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 across the site. It will therefore be necessary to manage
surface water on-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 site. The effectiveness of infiltration is completely dependent on the
physical conditions at the site. Potential obstacles include:

o Local variations in permeability preventing infiltration — The soakaway testing report
provided by RSK Environmental Ltd (Appendix D) confirmed that the geology onsite
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 considered unsuitable for infiltration based SuDS.

e Shallow groundwater table - For infiltration drainage devices, Building Regulation
approved document H2 states that these “should not be built in ground where the
water table reaches the bottom of the device at any time of the year”. Groundwater
levels are unconfirmed but are unlikely to be above 2.50mbgl, it is not likely to limit
the use of shallow soakaway systems.

e Source Protection Zones - As discussed above, the site is not located within a
Groundwater 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 to a local watercourse is considered feasible as there is a ditch
located at the western boundary. The ditch provides connectivity to a nearby
watercourse. An outfall pipe from a land drain has been identified discharging into this
ditch and can be utilised (subject to legal confirmation).

9.4.1.3 Discharge to surface water sewer
There are no public surface water sewers on-site or within Arundel Road.
9.4.2 Storage 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 rates. These volumes can be later revised at detail design
stage by the introduction of specific flow control methods.

Calculations have been run using discharge rate in accordance with Table 9.1, above
and a proposed impermeable area of 2.59Ha. No allowance is included in the calculations
for infiltration and therefore the results illustrate a worst-case scenario.
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The maximum storage required on-site to accommodate the 1 in 100 year plus 40%
climate change rainfall event when limited to the 1 in 1 year (14.5l/s) is approximately
1895m3. 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
should be lined with an impermeable membrane so as not to allow Groundwater to
compromise the capacity of the basin. Calculations for indicative basin dimensions can
be found in Appendix G, following guidelines the basin covers an area of 2335m? and
reaches a maximum depth (between invert of outfall pipe and top of bank) of 1.00m to
provide sufficient volume.

This volume is provided to demonstrate the feasibility of a proposed drainage strategy for
the development; however, the final attenuation volume will be determined during
subsequent detailed design work and should be agreed by the Lead Local Flood
Authority.

9.4.3 Proposed drainage strategy

It is considered that infiltration techniques will not be suitable on-site due to the
impermeable clay based soils and poor infiltration rates. As a result soakaways or other
infiltration based SuDS will not be incorporated into the drainage design.

The proposed SuDS strategy for the site is to include an attenuation basin towards the
west of the site with controlled discharge to the watercourse via the existing pipe
connecting the site to the watercourse. Surface water can be conveyed towards this basin
in pipes or swales 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 western areas to
ensure gravitational falls to the basin. The basin should provide a sufficient volume to
attenuate flows for the 1 in 100 plus 40% climate change event, with discharge limited to
14.5 I/s (greenfield 1 in 1 year rate) for the entire developable area. In this case the
attenuation volume has been calculated at 1895m? to provide a minimum volume of
storage. The controlled discharge from the attenuation basin will be westwards to the
watercourse.

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

The SuDS measures are outlined in the Indicative Surface Water Strategy as attached in
Appendix H.

Permeable paving could be incorporated within private roads, shared surfaces and drive
ways that are part of the development. Due to the underlying geology these areas of
paving will not allow for infiltration but can be used to collect and store runoff from the
houses and surrounding hardstanding areas before joining the on-site surface water
network that flows into and basin. Permeable paving reduces the volume of suspended
sediment and hydrocarbon pollution associated with residential developments. Adopted
roads will not be constructed using permeable paving due to ownership and future
maintenance issues, where responsibility will most likely lie with the highway authority.
As the surface area available for permeable paving is currently unknown then the storage
volume of permeable paving has not been included in the calculations.

10 CIRIA, ‘The SUDS Manual — C753’, 2015
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The dimensions, volumes and location of the SuDS features will need to 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 features
is not part of the scope of this report. Preliminary design criteria have been based upon
guidance given in the CIRIA publication The SuDS Manual and the information received
to date.
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10 FLOOD MITIGATION MEASURES

10.1 Overview

The site is currently proposed to be a residential development. As a result, this end use
is considered to be More Vulnerable. Provided that the developable area is located within
Flood Zone 1 and outside 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 flood flow is predicted to flow to the west from the east boundary
following the natural gradient of the site. The surface water flood risk mapping did not
identify any risk associated with overland flow on the site or any existing flow paths of
surface water runoff.

10.3 Finished floor levels

As the proposed developable area will not be affected by fluvial flooding there is no need
to incorporate any freeboard levels into the finished floor 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 aresult, 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 to be locally elevated, to provide gravitational drainage
falls, 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 1000 year climate change flood extent,
safe access and egress will be available up to this storm event. For extreme events above
this, it is considered appropriate that site users should be able to safely escape to an
area away from the watercourse. In addition, the proposed buildings will be set above the
existing ground level and will likely contain an internal access to the first floor.

Gladman Developments Ltd 38
Land off Arundel Road, Angmering

Flood Risk Assessment & Qutline Drainage Strategy

881292-R3(00)-FRA

ARUN DISTRICT COUNCIL A/122/19/0UT



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 to flood risk.

This flood risk assessment demonstrates 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
to 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 concluded that:
e There is no record of historic flooding on-site.

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

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

e There is a sewer system associated with the existing development conveying flows
to a septic tank. The stormwater overflow pipe is thought to connect to the west 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, to and from the development, will be
achievable under all conditions, a formal evacuation plan is not required.

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

e The majority of the site of the will drain towards an attenuation basin in the south
western area, surface water will be conveyed in a piped network to the basin with the
use of gravitational falls.

¢ An existing surface water outfall to the ditch along the western boundary will provide
a suitable connection from the attenuation pond into the wider drainage network.

¢ By providing onsite attenuation of the surface water runoff and limiting discharge to
the watercourse to greenfield QBar runoff rates, the development will be providing a
betterment of the existing drainage regime during high rainfall events.

Overall, taking into account the above points, the development of the site should not be
precluded 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 Ltd (RSK) for Gladman Developments Ltd
Developments Ltd. (the "client") in accordance with the terms of a contract between RSK and the
"client". The Services were performed by RSK with the skill 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 taking into account the limits of the scope of works required by
the client, the time scale involved and the resources, including financial and manpower resources,
agreed between RSK and the client.

2. Other than that expressly contained 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 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 to any such
party, and such party relies thereon that party does so wholly at its own and sole risk and RSK
disclaims any liability to such parties. Any such party would be well advised to seek independent
advice from a competent environmental consultant and/or lawyer.

4. It is RSK’s understanding that this report is to be used for the purpose described in the
introduction to the report. That purpose was a significant factor in determining 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 longer be valid and any further use of or reliance 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 to review the report after the date hereof, RSK shall be entitled
to 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 site conditions, regulatory or other legal provisions,
technology or economic conditions which could render the report inaccurate 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 written advice of RSK, reliance on the report in
the future shall be at the client's own and sole risk. Should RSK be requested 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 agreed between RSK and the client.

6. The observations and conclusions described in this report are based solely 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 set out or required
by the contract between 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 to in the introduction to
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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 radioactive 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 together 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 laboratories upon which RSK was reasonably entitled to rely.
The Services clearly are limited by the accuracy 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 attempt to independently verify the accuracy or completeness of
information, documentation or materials received from the client or third parties, including
laboratories 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 to 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 between the client and RSK.

8. The phase Il or intrusive environmental site investigation aspects of the Services is a limited
sampling of the site at pre-determined borehole 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 extent 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 limited number of parameters [as
stipulated in the contract between the client and RSK] [based on an understanding of the available
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.
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APPENDIX B
TOPOGRAPHIC SURVEY
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Ryan Whitfield

From: SSD Enquiries

Sent: 22 September 2017 16:12

To: Kathryn Olive

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

Dear Kathryn,

Thank you for your request of 5t 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:
Fitos fwww gov. ul/ suidancefocd-risk-assessments-climate~chanze-allowances

Further details about the Environment Agency information supplied can be found on the GOV.UK website:
hitps /S www gov.uk/browse/environmeant-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:

hitps: Swwwegov.uk/planning-applications-assessing-fHood-risk

hitps:Swwwe gov. uk/governmeant/publications/pre-planning-application-enguiry-form-preliminane-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| Fnvironmaental Planning and Engagemaent | Solent and South Downs Area |

g

Environment Agency | Romsey District Office, Canal Walk, Romsey, SO51 7LP
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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 Any information 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/122/19/0UT
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Ryan Whitfield

From: SSD Enquiries [SS

Sent: 22 September 2017 17:04

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 (DMPQO) 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:
hitps/envirenment data.gov.ul/public-registerview/fsearch-all

This information is supplied subject to the notice which can be viewed via the following link:
hitp:/www. nationalarchives. zov.ulk/doc/open-sovermment-licence fversion/3/

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| Fnvironmaental Planning and Engagemaent | Solent and South Downs Area |
Environment Agency | Romsey District Office, Canal Walk, Romsey, SO51 7LP
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From: SSD Enquiries

Sent: 22 September 2017 16:12

To: 'KOliv i

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

Dear Kathryn,

Thank you for your request of 5t 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/ fwww .gov.uk/suidance/flocd-risk-assessments-climate-change-allowances

Further details about the Environment Agency information supplied can be found on the GOV.UK website:
hitps:/fwww.gov.ukibrowse/environment-countryside/flooding-etremea-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:

hitps: /S www.gov.uk/planning-aplications-assessing-flood-risk

hitps: /S www.gov. uk/movernmani/publications/pre-planning-spplication-enguiry-form-praliminary-gpinion

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 | Environmeantal Planning and Engagemeant | Solent and South Downs Area |
Environment Agency | Romsey District Office, Canal Walk, Romsey, 3051 7LP
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From: '

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 Any information 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/122/19/0UT
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APPENDIX D
INFILTRATION TESTING RESULTS

Gladman Developments Ltd

Land off Arundel Road, Angmering

Flood Risk Assessment & Qutline Drainage Strategy
881292-R3(00)-FRA
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17" October 2017
Our reference: 301954 R0O2 (00)

Gladman Developments Ltd
Gladman House

Alexandra Way
Congleton
Cheshire
CW12 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 / commercial premises in the southeastern area of the site. We understand the
intended development is for a residential end-use.

It is understood a soakaway drainage solution is being considered for the surface water drainage strategy
at the site. Gladman Developments Ltd have commissioned RSK to undertake infiltration testing in the
area of open fields in the central and western areas of the site to determine whether soakaways
represent a viable form of surface water drainage for the proposed development. This report is subject to
the RSK service constraints given in Appendix A.

2. Geology

Published records for the site (BGS Geoindex, available online at
hiln/imapapnss.bus. ac.ul/sesindax/home. biml) indicate that the geology of the site comprises Head
Deposits (superficial deposits) underlain by London Clay (solid geology).

Exploratory hole logs are provided in Appendix B.
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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 Ltd and a ground clearance specialist attended the site on
10™ October 2017 to clear the soakaway pit locations using a ground penetrating radar (GPR) prior to
excavation of the exploratory hole locations. As a further precaution for the avoidance 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 to SA4) across the site at locations
provided by RSK Land & Development and Engineering in their email dated 22" September 2017. The
soakaways pits were excavated to depths ranging between 1.80m and 2.50m below existing ground level
(bgl) to facilitate soakage testing. Soakage testing was undertaken within each of the pits in accordance
with BRE DG365 (BRE, 2016) as described in Section 2.2.

3. Ground Conditions

Topsaoil
In the area of open fields the site was surfaced with sandy gravelly silty clayey topsoil to a depth of 0.30m
begl).

Natural Strata

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

4. Soakage Testing & Results

Soakaway testing was undertaken in general accordance with the method described in BRE DG365
(BRE, 2016). To provide support to the trial pit and for health and safety considerations, the pits were
backfilled with approximate 20mm gravel. Within the backfilled materials a full-height, slotted, vertical
pipe was temporarily installed to enable the water level to be monitored. Water was added to the
soakaway pits and allowed to drain with the water level and time from filling recorded.

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

f= VQ75— 25

As50 % by75- 25
where:

f = soil infiltration rate

V75 - 25 = the effective storage volume of water in the soakage trial pit between 75% and 25%
effective storage depth

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

lo75- 25 = the time for the water to fall from 75% to 25% effective storage depth

Gladman Developments Ltd
Soakaway 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 to 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 should discharge from full to half-volume (i.e. half volume discharge for SA2 was
0.61m) within 24 h in readiness for subsequent storm inflow ". Due to the slow or absent drop in water
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 soakaway testing are summarised in Table 1 below.

Table 1: Trial pit soakaway test results

No significant drop in water level observed. Unable to calculate

SA1 CLAY infiltration rate.

Sandy silty CLAY / sandy Test1:6.7 x 107

SA2 gravelly CLAY

No significant drop in water level observed. Unable to calculate

SA3 Sandy gravelly silty CLAY infiltration rate.

No significant drop in water level observed. Unable to calculate

SA4 Sandy gravelly CLAY infiltration rate.

Exploratory hole logs are presented in Appendix B

Based upon the above results and the exploratory hole logs it is considered unlikely that soakaway
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 adequate for your requirements. However, please do not hesitate to
contact either of the undersigned if you require any further information.

Gladman Developments Ltd
Soakaway Testing: Arundel Road, Angmering
301954 R01(00)
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Yours sincerely
For RSK Environment Ltd

Prepared by: Reviewed and approved by:

Gareth Smith Melanie Rowley

Principal Engineer Senior Geo-environmental Engineer
Enclosed:

Figure 1 Exploratory hole location plan

Appendix A Service constraints
Appendix B Exploratory hole logs
Appendix C  Soakage test results

Gladman Developments Ltd
Soakaway Testing: Arundel Road, Angmering
301954 R01(00)
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FIGURES

Gladman Developments Ltd
Soakaway Testing: Arundel Road, Angmering
301954 R01(00)
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APPENDIX A
SERVICE CONSTRAINTS

This report and the site investigation carried out in connection with the report (together the "Services") were compiled and carried out by RSK
Environment Limited (RSK) for Gladman Developments Ltd (the "client") in accordance with the terms of a contract between RSK and the
"client", dated 27/09/2017. The Services were performed by RSK with the skill and care ordinarily exercised by a reasonable environmental
consultant at the time the Services were performed. Further, and in particular, the Services were performed by RSK taking into account the
limits of the scope of works required by the client, the time scale involved and the resources, including financial and manpower resources,
agreed between RSK and the client.

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

Unless otherwise agreed in writing 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 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 to any such party, and such party relies thereon that party does so wholly at its
own and sole risk and RSK disclaims any liability to such parties. Any such party would be well advised to seek independent advice from
a competent environmental consultant and/or lawyer.

It is RSK's understanding that this report is to be used for the purpose described in the introduction to the report. That purpose was a
significant factor in determining 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 longer be valid and any further use of or reliance 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 to review the report after the date of this
report, RSK shall be entitled to additional payment at the then existing rates or such other terms as agreed between RSK and the client.

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 inaccurate 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 written advice of RSK, reliance on the report in the future shall be at the
client's own and sole risk. Should RSK be requested 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 agreed between RSK and the client.

The observations and conclusions described in this report are based solely 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 set out or required by
the contract between 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 to 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 radioactive or hazardous materials.

The Services are based upon RSK's observations of existing physical conditions at the Site gained from a walk-over survey of the site
together 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
laboratories upon which RSK was reasonably entitled to rely. The Services clearly are limited by the accuracy 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 attempt to independently verify the accuracy or completeness of information, documentation or materials received from the client or third
parties, including laboratories 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 to 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 between the client and RSK.

The intrusive environmental site investigation aspects of the Services is a limited sampling of the site at pre-determined borehole 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 extent 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 limited number of parameters [as stipulated in the contract between
the client and RSK] [based on an understanding of the available operational and historical information,] and it should not be inferred that other
chemical species are not present.

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, trial pits etc) 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 considered indicative only.

Gladman Developments Ltd
Soakaway Testing: Arundel Road, Angmering
301954 R01(00)
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APPENDIX B
EXPLORATORY HOLE LOGS

Gladman Developments Ltd
Soakaway Testing: Arundel Road, Angmering
301954 R01(00)
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GINT_LIBRARY_V8_06.GLB LibVersion: v8_06_018 PrjVersion: v8_06 - Core+Logs - 002 | Log TRIAL PIT LOG - A4P | 301954.GPJ - v8_06.

REK Environment Ltd, 12 Royal Scot Road, Pride Park, Derby, DE24 8AJ. Tel: 01332 542740, Fax: 01332 542760, Web: www.rsk.co.uk. | 17/10/17 - 09:06 | VP1 |
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TRIAL PIT LOG

Contract: Client: Trial Pit:
Arundel Road, Angmering Gladman Developments Limited SA01
Contract Ref: Start: 10.10.17 | Ground Level: National Grid Co-ordinate: Sheet:
301954 End: 10.10.17 12.54 E:506403.0 N:105354.0 1 of 1
. 5 £ .
Samples and In-situ Tests 5 =58 Depth | Material
T [kgE Description of Strata (Thick | Graphic
Depth |No| Type | Results = g5¢ ness) | Legend
~:H-"{ MADE GROUND: Grass over brown slightly sandy slightly gravelly
silty CLAY. [(0.30)
(TOPSOIL) 0
m 0.30
H Soft yellow brown slightly sandy slightly gravelly silty CLAY. Gravel is F— —
g.°] subrounded to subangular fine flint. I - — —]
H (HEAD DEPOSITS) ros55 - — —|
H°.1 Soft to firm orange brown slightly sandy very gravelly CLAY. Gravel is | E— —
fine to coarse flint. 035
H (HEAD DEPOSITS) N ]
H 0.90 — — 1
H-:4 Firm to stiff light grey and orange brown mottled CLAY. F— —]
[ m (POSSIBLE LONDON CLAY FORMATION). [ - — —
I (110 [——
E 200 |

Trial pit terminated at 2.00m depth.

Plan (Not to Scale)

0.45

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 metres ‘ Scale: 1:25

Method
ddsed:/ 12210/ Miachine dug

Plant
Used:

Logged Checked - m
Unknown By: JBarron By:
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GINT_LIBRARY_V8_06.GLB LibVersion: v8_06_018 PrjVersion: v8_06 - Core+Logs - 002 | Log TRIAL PIT LOG - A4P | 301954.GPJ - v8_06.

REK Environment Ltd, 12 Royal Scot Road, Pride Park, Derby, DE24 8AJ. Tel: 01332 542740, Fax: 01332 542760, Web: www.rsk.co.uk. | 17/10/17 - 09:06 | VP1 |
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TRIAL PIT LOG

Contract: Client: Trial Pit:
Arundel Road, Angmering Gladman Developments Limited SA02
Contract Ref: Start: 10.10.17 | Ground Level: National Grid Co-ordinate: Sheet:
301954 End: 10.10.17 12.70 E:506414.0 N:105204.0 1 of 1
B o = .
Samples and In-situ Tests T =52 Depth Materlgl
5 282 Description of Strata (Thick | Graphic
Depth |No| Type | Results = g5¢ ness) | Legend
:H-"{ MADE GROUND: Grass over lying light brown slightly fine to medium
sandy slightly gravelly silty CLAY. 1(0.30)
(TOPSOIL) r
o 0.30
H Soft yellowish brown slightly mottled orange slightly sandy CLAY. F— —
H." (HEAD DEPOSITS) [ F— —]
H (0.40) - -
070 F — —
H Soft yellowish brown and orange brown mottled slightly sandy silty F— —
H.-] CLAY. [ F— —]
d-.1 (HEAD DEPOSITS) r - — —]
i . 0.70) |-
- 140 - — —
H Firm yellowish brown and orange brown mottled sligthly sandy slightly (M —
H:-| gravelly CLAY. Gravel is subangular to subrounded fine to coarse [ E— —
d-{ flint. 10.40) -
(HEAD DEPOSITS) L F— —]
180 - — —

Trial pit terminated at 1.80m depth.

Plan (Not to Scale)

General Remarks

0.45

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 metres ‘ Scale: 1:25

Method

ddsed:/ 12210/ Miachine dug

Plant
Used:

Checked
By:

Logged

By:

Unknown JBarron

ze
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TRIAL PIT LOG

Contract: Client: Trial Pit:
Arundel Road, Angmering Gladman Developments Limited SA03
Contract Ref: Start: 10.10.17 | Ground Level: National Grid Co-ordinate: Sheet:
301954 End: 10.10.17 14.74 E:506505.0 N:105306.0 1 of 1
. 5 £ .
Samples and In-situ Tests 5 =58 Depth | Material
T RGE Description of Strata (Thick | Graphic
Depth |No| Type | Results = g5¢ ness) | Legend
H--{ MADE GROUND: Grass over lying brown fine to medium sandy
slightly gravelly silty CLAY. 1(0.30)
(TOPSOIL) -
m 0.30
H--1 Soft yellowish brown slightly fine to medium sandy SILT. VA
H.-] (HEAD DEPOSITS) (030, <
. 060 | . * .
Soft yellowish brown mottled orange slightly sandy slightly gravelly (M —
H:-1 silty CLAY. Gravel is subrounded to subangular fine to coarse flint. I E— —
H-'] (HEAD DEPOSITS) - e —
o H(1.40) — —
H:-1 ... becoming very gravelly below 1.70m. — — 1
| : 200
m Firm to stiff brown grey mottled orange brown slightly gravelly silty F— —]
CLAY. Gravel is subrounded to subangular fine to coarse flint. 1(0.30) - — —|
(POSSIBLE LONDON CLAY FORMATION). a0 [

Trial pit terminated at 2.30m depth.

Plan (Not to Scale)

General Remarks

0.45

1. Slight pit side collapse below 1.70m bgl.
2. No groundwater was encountered.
3. Pit filled with 20mm gravel with 50mm HDPE slotted pipe.

All dimensions in metres ‘ Scale: 1:25

Method
ddsed:/ 12210/ Miachine dug

Plant
Used:

Logged Checked @
Unknown By: JBarron By:
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TRIAL PIT LOG

Contract: Client: Trial Pit:
Arundel Road, Angmering Gladman Developments Limited SA04
Contract Ref: Start: 10.10.17 | Ground Level: National Grid Co-ordinate: Sheet:
301954 End: 10.10.17 17.71 E:506604.0 N:105383.0 1 of 1
Samples and In-situ Tests 5| E Depth | Material
5| % Description of Strata (Thick | Graphic
Depth | No| Type Results 2| & ness) | Legend
Grass over lying brown slightly sandy slightly gravelly silty CLAY.
Gravel is subrounded to subangular fine to medium of mixed [(0.30)
lithologies. r
(TOPSOIL) 0.30 [xeSssed
Firm to stiff light brown mottled orange slightly sandy slightly gravelly | — —
silty CLAY. Gravel is subangular to subrounded fine to medium of | (0.30) = —— —
mixed lithologies. 060 I —
(HEAD DEPOSITS) = = -
Firm to stiff brown mottled orange brown slightly sandy gravelly CLAY. | E—
Gravel is subrounded to subangular fine to coarse flint. H E— —
(HEAD DEPOSITS) L - — ]
(1.90) -
250 F — —

Trial pit terminated at 2.50m depth.

Plan (Not to Scale)

General Remarks

1. Trial pit

0.45

sides remained stable.

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

All dimensions in metres ‘ Scale: 1,

Method
ddsed:/ 12210/ Miachine dug

Plant
Used:

Logged Checked
JCB-3CX By: JBarron By:




APPENDIX C
SOAKAGE TEST RESULTS

Gladman Developments Ltd
Soakaway Testing: Arundel Road, Angmering
301954 R01(00)
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FULL SCALE SOAKAWAY TEST
Non-standard test
Soakaway Test - Position ID : SA2
PLOT OF DEPTH OF WATER BELOW GROUND LEVEL AGAINST TIME
0

0.2

0.4
é 0.6
3 0.8
g _
: o 1.0 —
' m e
2 = 12 I B
z .
g & N\.Mu
S (@)
= 1.4
3
g 1.6
&
2
i 1.8
2 2.0
<
3
" 22
z 0 400 800 1200 1600 2000 2400
& TIME (mins) Legend
i Test1 () Test 1 (10.10.17)
g Pit start depth: = 2.10 m
3 Pit final depth: = 210 m
g Effective depth, De = 1.21 m
él Effective storage vqume,Vp75_25 = 0.3933 nt Plan (Not to scale)
g Surface area,a ., = 2.8280 nt 1.30
5 . _ o
: Time, 2‘|D75_25 = 207429 secs 2 I
g Infiltration rate, f = 6.70x107 m/s
E, Please note test data was extrapolated to obtain tp75-tp25. No Bearing Taken
3 STRUCTURAL SOILS Compiled By Date Checked By Date
E: 1a Princess Street - 1211017 B o
g Bedminster Contrac Contract Ref:
g Bristol . 747640
- Angmerin
o BS3 4AG gmenng
(U]
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APPENDIX E
SEWER RECORDS

Gladman Developments Ltd

Land off Arundel Road, Angmering

Flood Risk Assessment & Qutline Drainage Strategy
881292-R3(00)-FRA
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Order received: 25 August 2017
Order completed: 6 september 2017
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Order reference: | S/U1308354

Your reference: SF25471037000 LKS/Angmering
2017-84

Land West Of Arundel Road

Littlehampton
West Sussex
BN16 4ET
Searchflow

42 Kings Hill Avenue
West Malling

Kent

ME19 4AJ

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

LandSearch

Southern Water Services
Southern House
Capstone Road
Chatham

Kent
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Order reference: | S/U1308354 223
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 Properties subject to Internal Foul Flooding, the
Register of Properties subject to Poor Water Pressure and the Drinking Water 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 to 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 to look after the pipes and infrastructure for all its customers across Kent,
Sussex, Hampshire and the Isle of Wight.
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There can be a lot to do and remember when you're moving. Whether you are moving within our area,
moving into our area or moving out of the area please let your retailer know.
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rder reference: | S/U1308354
Land West Of Arundel Road, Littlehampton , West Sussex , BN16 4ET

Your orgder sur ary

Map provided

map of waterworks. Map provided

eeeeeeeee

3.2 Are there any water mains, resource mains or discharge pipes within the boundaries of the property?  No

33 Is any water main or service pipe serving, or which is proposed to serve the property, the subject of
) an existing adoption agreement or an application for such an agreement?

34 Is the property at risk of receiving low water pressure or flow?

35 What is the classification of the water supply for the property? See answer

Is ther perty? See answer

4.1.2 Whois responsible for providing the water services for the property? Southern Water

4.2 Who bills the property for sewerage services? See answer

Who bills hepr See answer

i 8 of the Water
( )

s - Southern

gg‘ %g{}}g&;ﬁg &MD m*fgs‘ ENOLIRY Water




Order reference: | S/U1308354 4123
Land West Of Arundel Road, Littlehampton , West Sussex , BN16 4ET

Q. 1.1: Where relevant, please include a copy of an extract 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.

Q. 1.2: Where relevant, please include a copy of an extract 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.

. Southern
S ‘%v%fai«@g*




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

Q. 2.1: Does foul water from the property drain to 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.

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 soakaway or
private connection to a watercourse.

. Southern
S ‘%v%fai«@g*




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

Q. 2.3: Is a surface water drainage charge payable?
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.

O sl crontareiee e il i e ont e eden ity ool FRLOL BUEER M e
FUHRIITT SOWTOET GFiTRIF 1HD HOUHANSASFY ST IS siranarty
FRANEIIIL SOTVATS PRIITNATY I SUANIAATY B Ine s\nt\kg\\st\fs ¥

S i 3

Q. 2.4: Does the public sewer map indicate 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.

. Southern

@ \\\\\\ A\\\\\« - : s
- Water




Order reference: | S/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 station 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.

Q. 2.5: Does the public sewer map indicate any public sewer within 30.48 metres (100 feet)of 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.

. Southern
S ‘%v%fai«@g*




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

Q. 2.5.1: Does the public sewer map indicate any public pumping station 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. 2.6: Are any sewers or lateral drains serving, or which are proposed to serve theproperty, the
subject of an existing adoption 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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Q. 2.7: Has the sewerage undertaker approved or been consulted 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?

A.: 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: Is the building which is or forms part of the property at risk of internal flooding due to
overloaded 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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Q. 2.9: Please state 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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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.

Q. 3.2: Are there any water mains, resource mains or discharge pipes within the boundaries of 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.
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Q. 3.3: Is any water main or service pipe serving, or which is proposed to serve theproperty, the
subject of an existing adoption agreement or an application for such an agreement?

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.

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.
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The water supplied to the property has an average water hardness of 295 mg/| 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 from:

To Clark degrees

To French degrees

To German degrees

mg/| calcium

multiply by 0.18

multiply by 0.25

multiply by 0.14

mg/| calcium carbonate

multiply by 0.07

multiply by 0.10

multiply by 0.056
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Q. 3.6: Is there a meter installed at this property?
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 property?

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.

Q. 4.1.2: Who is responsible for providing the water services for the property?

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.
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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.

Q. 4.3: Who bills the property for water 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 property to discharge trade effluent under Section 118 of the
Water Industry Act (1991) into the public sewerage system?

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 action or omission to act whatsoever by anyone on the strength of
that information, save as to obvious 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(i);
"the 2000 Regulations" means the Water Supply (Water Quality) Regulations 2000(ii};
‘the 2001 Regulations" means the Water Supply (Water Quality) Regulations 2001(iii);
"adoption agreement" means an agreement made or to be made under Section 51A(1) or 104(1) of the 1991 Act(iv);
"bond" means a surety granted by a developer who is a party to an adoption agreement;
"bond waiver" means an agreement with a developer for the provision of a form of financial security as a substitute for a bond;
"calendar year" means the twelve months ending with 31 December;
"discharge pipe" means a pipe from which discharges are made or are to be made under Section 165(1) of the 1991 Act;
"disposal main" means (subject to Section 219(2) of the 1991 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 Section 219(2) of the 1991 Act) a drain used for the drainage of one building or any buildings or yards appurtenant to
buildings within the same curtilage;
"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;
"lateral drain" means:
(a) that part of a drain which runs from the curtilage of a building (or buildings or yards within the same curtilage) to the sewer with which the
drain communicates or is to communicate;or
(b) (if different and the context so requires) the part of a drain identified in a declaration of vesting made under Section 102 of the 1991 Act or in
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 date of issue of acertificate by a sewerage undertaker to the effect that a developer has built (or substantially built) a private sewer
or lateral drain to that undertaker's satisfaction; and
(b) until the date that private sewer or lateral drain is vested in the sewerage undertaker;
"map of waterworks" means the map made available under section 198(3) of the 1991 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;
"public 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 1989(ix);
(b) by virtue of a scheme under Schedule 2 to the 1991Act(x);
(c) under Section 179 of the 1991 Act(xi);or
(d) otherwise;
"public sewer map" means the map made available under Section 199(5) of the 1991 Act(xii);
"resource main" means (subject to Section 219(2) of the 1991 Act) any pipe, not being a trunk main, which is or is to 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 regulating reservoir to a
source of supply; or
(b) giving or taking a supply of water inbulk;
"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 its functions;
"sewerage undertaker" means the company appointed to be the sewerage undertaker under Section 6(1) of the 1991 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 other than the water
undertaker, which is used or to be used by a water undertaker or licensed water supplier for the purpose 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
customers;
"water meter" means any apparatus for measuring or showing the volume of water supplied to, or of effluent 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 zone" means the names and areas designated by a water undertaker within its area of supply that are to be its water supply zones for
that year; and
"water undertaker" means the company appointed to be the water undertaker under Section 6(1) of the 1991 Act for the area in which the property is
or will be situated.

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

(i) 1991c.56.

(i) S.1. 2000/3184. These Regulations apply in relation to England.

(i) S.l. 2001/3911. These Regulations apply in relation toWales.

(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) Various amendments have been made to Sections 102 and 104 by section 96 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 92(5) of theWater Act 2003.

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

(ix) 1989c.15.

(x) To which there are various amendments made by Section 101(1) of and Schedule 8 to the Water Act 2003.

(xi) To which there are various amendments made by Section 101(1) of and Schedule 8 to the Water Act 2003.

(xii) Section 199 was amended by Section 97(1) and (8) of the Water Act2003.
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The information contained below is for general guidance only. It is recommended that Southern Water's Developer
Services department be contacted for further details concerning new infrastructure development.

Wastewater information

Sewer requisitions
It may be necessary for a developer to request that Southern Water provides a public sewer to connect a development
site to the existing public system. The developer is responsible for the cost of the work, although a discount will be
applied based on the future predicted income from the development served by the new sewer.

Sewer diversions
If a public sewer crosses private land, it may be possible for the landowner/developer to request the sewer be diverted.
In the majority of cases Southern Water will allow the developer to undertake this work under close supervision.
Whether Southern Water or the developer undertakes the diversionary works the costs are the responsibility of the
developer.

Building-over sewers
Public sewers are afforded statutory protection and consequently there is no right to build over or in close proximity to a
public sewer. If an existing public sewer either crosses a development site or is located in close proximity to a
development site it is essential that a developer contact Southern Water.

Sewer connections
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 Southern Water.

Water information

Water requisitions
It may be necessary for a developer to 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 to 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 income from the development.

It is possible for the developer to lay the on-site mains themselves under a Self-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 permitted. A developer must request that Southern
Water undertakes a diversion of a water main that is affected by a development.

Water connections
A developer can request a new connection to a public water main. This work will be undertaken by Southern Water.

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

Definitions

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

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

“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 Order, either on their own behalf as Client, or, as an agent for a Client.

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

“Purchaser” means the actual or potential purchaser of the Property including their mortgage lender.

1.0 Agreement

1.1 Southern Water agrees to supply the Report subject to these terms. The scope and limitations of the Report are described in paragraph 2 of these terms. Where
the Customer is acting as an agent for the Client then the Customer shall be responsible for bringing these terms to the attention of the Client.

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

2.0 The Report

Whilst Southern Water will use reasonable care and skill in producing the Repont, it is provided to the Client on the basis that they acknowledge and agree to 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 in the Report after the date on which the Report was produced and sent to 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 relied 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 should always be obtained.

2.3  Theinformation contained in the Report is based upon the accuracy of the address supplied by the Customer or Client.

2.4  The Report provides information as to the location and connection of existing services, and details of trade effluent consents. It should not be relied upon for any
other purpose. The Report may contain opinions or general advice to the Customer and the Client and Southern Water cannot ensure that any such opinion or
general advice is accurate, complete or valid and accepts no liabilitytherefore.

2.5  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 to
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 obligations arising from any failure of or defect in any machine,
processing system or transmission link or anything beyond Southern Water's reasonable control or the acts or omissions or any party for whom Southern Water is
notresponsible.

3.2  Where a Report is requested for an address falling within a geographical area where Southern Water and another Company separately provide water and
sewerage services, then it shall be deemed that liability for the information given by Southern Water or the Company as the case may be will remain 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 another Company for the purposes outlined in this agreement, Southern Water will therefore not be liable in any way for the accuracy of that
information.

3.3  Where the Customer sells this Report to a Client (other than in the case of a bona fide legal adviser recharging the cost of the Report 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
duty or otherwise at all) be liable for any loss or damage whatsoever (save to the extent provided by clause 3.4) and the Customer shall indemnify Southern Water
in respect of any claim (other than a claim covered by clause 3.4) by theClient.

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

3.5  The entire liability of Southern Water or the Company as the case may be in respect of all causes of action arising under or in connection with the Report (whether
for breach of contract, negligence or any other tort, under statute or statutory duty or otherwise at all) 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 all) be liable for any loss of profit, loss of goodwill, loss of reputation, loss of business or any indirect, special or consequential loss,
damage or other claims, costs orexpenses.

4.0 Copyright andconfidentiality

4.1  The Customer and the Client acknowledge that the Report is confidential and is intended for the personal use of the Client. The copyright and any other intellectual
property rights in the Report shall remain the property of Southern 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 to the Report, where no copying is permitted).

4.3 The Customer and Client agree (in respect of both the original and any copies made) to respect and not to alter any trademark, copyright notice or other 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 Report.

4.5 The Customer and the Client agree to indemnify Southern Water or the Company as the case may be against any losses, costs, claims and damage suffered by
Southern Water or the Company as the case may be, as aresult of any breach by either of them of the terms of paragraphs 4.1 to 4.4 inclusive.

5.0 Payment

5.1 Unless otherwise stated all prices are inclusive of VAT. The Customer shall pay for the price of the Report specified by Southern Water, without any set off,
deduction or counterclaim. Unless the Customer or Client has an account with Southern Water for payment for Reports, payments for Reports must be received in
full by Southern Water before the Report is produced. For Customers or Clients with accounts, payment terms will be as agreed with Southern Water.

6.0 General

6.1  If any provision of these terms is or becomes invalid or unenforceable, it will be taken to be removed from the rest of these terms to the extent that it is invalid or
unenforceable. No other provision of these terms shall beaffected.

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

6.3  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.

Southern
T Water




Order reference: |.S/U1308354 20/23
Land West Of Arundel Road, Littlehampton , West Sussex , BN16 4ET

When 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 concerns.

Whilst we always try to resolve all complaints straight away, if this is not possible and you are not happy with the
course of action taken by us, you can ask us to escalate the issue internally or take your complaint to an independent
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 consumers);
Email us at searches@southernwater.co.uk; or
Write to us at LandSearch, Southern Water Services, Southern House, Capstone Road, Chatham, Kent, ME5 7QA.

What you can expect
You will receive a full, fair and courteous response from someone 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. Depending on the scale of investigation required, we will keep you informed of the progress and update
you with new timescales if necessary.

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

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

If we find your complaint to 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
necessary action to put things right as soon as practically possible. You will be kept informed of the progress of any
action required.

If you remain dissatisfied

While we aim to resolve your complaint first time, in the event that we are unable to resolve the issue to your
satisfaction, ultimately 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 to us.

< Southern
T Water
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SEWER RECORDS PAGE 2 OF 2
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APPENDIX F
GREENFIELD RUNOFF CALCULATIONS

Gladman Developments Ltd

Land off Arundel Road, Angmering

Flood Risk Assessment & Qutline Drainage Strategy
881292-R3(00)-FRA
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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 0.400
Area (ha) 8.180 Urban 0.000
SAAR (mm) 747 Region Number Region 7

Results 1/s

QOBAR Rural 30.0

QOBAR Urban 30.0

Ql year 25.5

Ql year 25.5

Q30 years 68.1

Q100 years 95.8

©1982-2010 Micro Drainage Ltd
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APPENDIX G

SURFACE WATER ATTENUATION
CALCULATIONS

Gladman Developments Ltd

Land off Arundel Road, Angmering

Flood Risk Assessment & Qutline Drainage Strategy
881292-R3(00)-FRA
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RSK LDE Ltd

18 Frogmore Road
Hemel Hempstead
Herts, HP3 9RT

Arundel Road

Angmering

Date Jul 19

File 4 stage 04.07.201...

Designed By CW
Checked By

Elstree Computing Ltd

Source Control W.12.5

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

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080

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

Storm
Event

Summer
Summer
Summer
Summer
Summer
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
8640
10080

Max Max Max
Level Depth Control
(m) (m) (1/s)
11.587 0.337 12.1
11.693 0.443 12.1
11.803 0.553 12.1
11.910 0.660 12.5
11.966 0.716 12.8
12.000 0.750 13.0
12.043 0.793 13.3
12.068 0.818 13.4
12.081 0.831 13.5
12.088 0.838 13.6
12.088 0.838 13.6
12.079 0.829 13.5
12.054 0.804 13.4
12.023 0.773 13.1
11.957 0.707 12.7
11.892 0.642 12.4
11.830 0.580 12.1
11.771 0.521 12.1
11.716 0.466 12.1

Storm Rain

Event (rmm/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
min Summer 1.260
min Summer 1.115

Max
Volume
(m3)

609.

816.
1037.
1260.
1380.
1453.
1548,
1602.
1632.
1647,
1648,
1627.
1572.
1504.
1361.
1222.
1092.

972.

862.

O N P A O ORI NOINDN

Time-Peak
(mins)

30
45
74
132
192
250
368
486
604
722
900
1132
1520
1936
2’768
3576
4336
5112
5856

Status

O K
O K
O K
O K
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
O K
O K
O K
O K

©1982-2010 Micro Drainage Ltd
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RSK LDE Ltd

18 Frogmore Road
Hemel Hempstead
Herts, HP3 9RT

Arundel Road

Angmering

Date Jul 19

Designed By CW
File 4 stage 04.07.201...| Checked By

Elstree Computing Ltd

Source Control W.12.5

Summary of Results for 100 year Return Period (+40%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m?)

15 min Winter 11.626 0.376 12.1 683.6 O K
30 min Winter 11.744 0.494 12.1 916.3 O K
60 min Winter 11.865 0.615 12.2 1165.4 O K
120 min Winter 11.983 0.733 12.9 1417.6 Flood Risk
180 min Winter 12.046 0.79%96 13.3 1554.5 Flood Risk
240 min Winter 12.084 0.834 13.6 1639.4 Flood Risk
360 min Winter 12.134 0.884 13.9 1752.0 Flood Risk
480 min Winter 12.164 0.914 14.1 1818.7 Flood Risk
600 min Winter 12.181 0.931 14.2 1858.7 Flood Risk
720 min Winter 12.191 0.941 14.3 1881.3 Flood Risk

1440 min Winter 12.181 0.931 14.2 1857.1
2160 min Winter 12.149 0.899 14.0 1784.7 Flood Risk
2880 min Winter 12.106 0.856 13.7 1688.3 Flood Risk
4320 min Winter 12.011 0.761 13.1 1477.9 Flood Risk
5760 min Winter 11.915 0.665 12.5 1271.4 O K
7200 min Winter 11.822 0.572 12.1 1076.8 O K
8640 min Winter 11.733 0.483 12.1 896.0 O K
10080 min Winter 11.651 0.401 12.1 731.8 O K

Storm Rain Time-Peak

Event (rmm/hr) (mins)

15 min Winter 128.238 30

30 min Winter 86.178 44

60 min Winter 55.250 74

120 min Winter 34.177 130

180 min Winter 25.410 188

240 min Winter 20.436 246

360 min Winter 15.037 362

480 min Winter 12.081 476

600 min Winter 10.185 590

720 min Winter 8.854 702

1440 min Winter 5.178 1190

2160 min Winter 3.772 1632

2880 min Winter 3.009 2092

4320 min Winter 2.184 2988

5760 min Winter 1.738 3856

7200 min Winter 1.455 4680

8640 min Winter 1.260 5448

10080 min Winter 1.115 6144

©1982-2010 Micro Drainage Ltd
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RSK LDE Ltd

18 Frogmore Road Arundel Road

Hemel Hempstead Angmering

Herts, HP3 9RT

Date Jul 19 Designed By CW

File 4 stage 04.07.201...| Checked By

Elstree Computing Ltd Source Control W.12.5

Model Details

Storage i1s Online Cover Level (m) 12.250

Tank or Pond Structure

Invert Level {(m) 11.250
Depth (m) Area (m?) | Depth (m) Area (m?)

0.000 1700.0 1.000 2334.9

Hydro-Brake® QOutflow Control

Design Head (m) 0.950 Diameter (mm} 156
Design Flow (1/s) 14.5 1Invert Level (m) 11.250
Hydro-Brake® Type Md5 SW Only

Depth (m) Flow (1/s) | Depth (m) Flow (l1/s) | Depth (m) Flow (1/s) | Depth (m) Flow (1/s)
0.100 5.3 1.200 1l6.1 3.000 25.4 7.000 38.8
0.200 10.6 1.400 17.3 3.500 27.4 7.500 40.1
0.300 12.0 1.600 18.5 4,000 29.3 8.000 41.4
0.400 12.0 1.800 19.7 4,500 31.1 8.500 42,7
0.500 11.9 2.000 20.7 5.000 32.8 9.000 43,9
0.600 12.2 2.200 21.7 5.500 34.3 9.500 15,1
0.800 13.3 2.400 22.7 6.000 35.9
1.000 14.7 2.600 23.6 6.500 37.3

©1982-2010 Micro Drainage Ltd
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RSK LDE Ltd

18 Frogmore Road Arundel Road

Hemel Hempstead Angmering

Herts, HP3 9RT

Date Jul 19 Designed By CW

File 4 stage 04.07.201...| Checked By

Elstree Computing Ltd Source Control W.12.5

Event: 960 min Winter
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APPENDIX H

INDICATIVE SURFACE WATER DRAINAGE
STRATEGY

Gladman Developments Ltd

Land off Arundel Road, Angmering

Flood Risk Assessment & Qutline Drainage Strategy
881292-R3(00)-FRA
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