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The Brun SFRA IS sirategic assessment of floading Users

of the SFRA should be aware of this when inferpreting the
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Particular affention is drawn to he Tollawing:

- Flood extent boundanies are potconsidersd defiritive. kand
adfjavent [ thiase areds mgy aise be 3t dsk

~Bpma floading mechanisms hava hot been included in the
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Map G1 - Indicative Risk of Groundwater Flooding
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Geological Survey
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infiliration 5ubDS GeoReport:

This report provides information on the suitability of the subsurface for the installation of
infiltration sustainable drainage systems (SuDS). It provides information on the properties of the
subsurface with respect to significant constraints, drainage, ground stability and groundwater

quality protection.

Report Id: GR 21321671

Client reference: Rustiﬁg%m Golf Cenire 5555
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Search location

103700 T '- Tk Point centred at:
§ 505372,103467
Soareh heation Holestad in
v1‘03600 o
o
N & A B J k R = 55 ‘ 5\05509 ....... 560
This product includes mapping data licensed from Ordnance Survey.
© Crown Copyright and/or database right 2016. Licence number 100021290 EUL
Scale: 1:5 000 (1cm = 50 m)
103700
Cei
103600
sports Centre
505208, { 1Y 005400, 505500 50
Contains Ordnance Survey data © Crown Copyright and database right 2016
OS Street View: Scale: 1:5 000 (1cm = 50 m)
Date: 16 February 2016 Page: 2 of 25
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Assessment for an infiltration sustainable drainage system

Introduction

Sustainable drainage systems (SuDS) are drainage solutions that manage the volume
and quality of surface water close to where it falls as rain. They aim to reduce flow rates
to rivers, increase local water storage capacity and reduce the transport of pollutants to
the water environment. There are four main types of SuDS, which are often designed to
be used in sequence. They comprise:

o source control: systems that control the rate of runoff

o pre-treatment: systems that remove sediments and pollutants

o retention: systems that delay the discharge of water by providing surface storage
o infiltration: systems that mimic natural recharge to the ground.

This report focuses on infiltration SuDS. It provides subsurface information on the
properties of the ground with respect to drainage, ground stability and groundwater
quality protection. It is intended principally for those involved in the preliminary
assessment of the suitability of the ground for infiltration SuDS, and those involved in
assessing proposals from others for sustainable drainage, but it may also be useful
to help house-holders judge whether or not further professional advice should be
sought. If in doubt, users should consult a suitably-qualified professional about the
results in this report before making any decisions based upon it.

This GeoReport is structured in two parts:
o Part 1. Summary data.
Comprises three maps that summarise the data contained within Part 2.
o Part 2. Detailed data.
Comprises a further 24 maps in four thematic sections:

o Very significant constraints. Maps highlight areas where infiltration may
result in adverse impacts due to factors including: ground instability
(soluble rocks, non-coal shallow mining and landslide hazards); persistent
shallow groundwater, or the presence of made ground, which may
represent a ground stability or contamination hazard.

o Drainage potential. Maps indicate the drainage potential of the ground, by
considering subsurface permeability, depth to groundwater and the presence
of floodplain deposits.

o Ground stability. Maps indicate the presence of hazards that have the
potential to cause ground instability resulting in damage to some buildings
and structures, if water is infiltrated to the ground.

o Groundwater protection. Maps provide key indicators to help determine
whether the groundwater may be susceptible to deterioration in quality as a
result of infiltration.

Date: 16 February 2016 Page: 3 of 25
© NERC, 2016. All rights reserved. BGS Report No: GR_213216/1
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This report considers the suitability of the subsurface for the installation of infiltration
SuDS, such as soakaways, infiltration basins or permeable pavements. It provides
subsurface data to indicate whether, and which type of infiltration system may be
appropriate. It does not state that infiltration SuDS are, or are not, appropriate as this
is highly dependent on the design of the individual system. This report therefore
describes the subsurface conditions at the site, allowing the reader to determine the
suitability of the site for infiltration SuDS.

The map and text data in this report is similar to that provided in the ‘Infiltration SuDS
Map: Detailed’ national map product. For further information about the data, consult
the ‘User Guide for the Infiltration SuDS Map: Detailed’, available from
Hlindinoraners ac.uk/ 16618/

Date: 16 February 2016 Page: 4 of 25
© NERC, 2016. All rights reserved. BGS Report No: GR_213216/1
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PART 1: SUMMARY DATA
This section provides a summary of the data on the following pages.
In terms of the drainage potential, is the ground suitable for infiltration SuDS?

R AR
8 \$\‘»‘\\\

Highly compatible for infiltration SuDS.

The subsurface is likely to be suitable for free-draining
infiltration SuDS.

Probably compatible for infiltration SuDS.

The subsurface is probably suitable although the design
may be influenced by the ground conditions.

*’ . | ==

2 3 N Ny Opportunities for bespoke infiltration SuDS
L . Opp p .
§\\\\ T “\ N The supsurface is potentially swtable.a.llthough the design
© Crown Copyright and/or database will be influenced by the ground conditions.

right 2016. All rights reserved. =

Licence number 100021290 EUL \\ Very significant constraints are indicated.

There is a very significant potential for one or more hazards
associated with infiltration.

Is ground instability likely to be a problem?

Increased infiltration is very unlikely to result in ground
instability.

Ground instability problems may be present or
anticipated, but increased infiltration is unlikely to result
in ground instability

§§ Ground instability problems are probably present.
y Increased infiltration may result in ground instability.

N n @ There is a very significant potential for one or more
© Crown Copyright and/or database geohazards associated with infiltration.

right 2016. All rights reserved.
Licence number 100021290 EUL

Is the groundwater susceptible to deterioration in quality?

The groundwater is not expected to be especially
vulnerable to contamination.

The groundwater may be vulnerable to contamination.

N The grqundwater is likely to be vulnerable to
contaminants.

§ Made ground is present at the surface. Infiltration may
& Crown Copyright andlor database | o | the possibility of remobilising pollutant

© Crown copyriant andior de increase the possibility of remobilising pollutants.
Licence number 100021290 EUL

Date: 16 February 2016 Page: 5 of 25
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PART 2: DETAILED DATA
This section provides further information about the properties of the ground and will

help assess the suitability of the ground for infiltration SuDS.

Section 1. Very significant constraints
Where maps are overlain by grey polygons, geological or hydrogeological hazards

may exist that could be made worse by infiltration. The following hazards are
considered:

soluble rocks
landslides

shallow mining
shallow groundwater
made ground

For more information read ‘Explanation of terms’ at the end of this report.

Soluble rock hazard

10400 . = —
- - Very significant soluble rock hazard.

Soluble rocks are present with a very significant possibility of
localised subsidence that could be initiated or made worse by
infiltration. The site investigation should consider whether the
potential for or the consequences of subsidence as a result
of infiltration are significant.

Very significant soluble rock hazards are not present;
however this hazard may still need to be considered.

505000 : 505500 & i
© Crown Copyright and/or database See Part 3.
right 2016. All rights reserved.
Licence number 100021290 EUL

Landslide hazard

104Q0 - &3 < Very significant landslide hazard.

Slope instability problems are almost certainly present and
may be active. An increase in moisture content as a result of
infiltration may cause the slope to fail. The site investigation
should consider whether the potential for or the
consequences of landslide as a result of infiltration are
significant.

£ J Very significant landslide hazards are not present;
© Crown Copyrlght andor database however this hazard may still need to be considered.
right 2016. All rights reserved.
Licence number See Part 3.

100021290 EUL

Date: 16 February 2016 Page: 6 of 25
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Shallow mining hazard
10400

& Very significant mining hazard.

Shallow mining is likely to be present with a very significant
possibility of localised subsidence that could be initiated or
made worse by increased infiltration. Also, infiltration may
increase the possibility of remobilising pollutants. The site
investigation should consider whether the potential for or
consequences of subsidence and/or remobilisation of
pollutants as a result of infiltration are significant.

(505008 50 i
© Crown Copyright andor database Very significant mining hazards are not present; however
right 2016. All rights reserved. . . .
Licence number this hazard may still need to be considered. See Part 3.

100021290 EUL

Persistent shallow groundwater
s X

. N \ Very high likelihood of persistent or seasonally shallow
u I groundwater.

Persistent or seasonally shallow groundwater is likely to
be present. Infiltration may increase the likelihood of
soakaway inundation, or groundwater emergence at the
surface. The site investigation should consider whether
the potential for or the consequences of groundwater
level rise as a result of infiltration are significant.

© Crown Copyright and/or database See Part 2 for the likely depth to water table.
right 2016. All rights reserved.

Licence number
100021290 EUL

Made ground

10400 - Made ground present.

Made ground is present at the surface. Infiltration may affect
ground stability or increase the possibility of remobilising
pollutants. The site investigation should consider whether the
potential for or consequences of ground instability and/or
pollutant leaching as a result of infiltration are significant.

None recorded

i 0 550
© Crown Copyrlght and/or database
right 2016. All rights reserved.
Licence number

100021290 EUL

Date: 16 February 2016 Page: 7 of 25
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Section 2. Drainage potential

The following pages contain maps that will help you assess the drainage potential of
the ground by considering the:

o depth to water table

e permeability of the superficial deposits

e thickness of the superficial deposits

e permeability of the bedrock

e presence of floodplains

Superficial deposits are not present everywhere and therefore some areas of the
superficial deposit permeability map may not be coloured. Where this is the case, the
bedrock permeability map shows the likely permeability of the ground. Superficial
deposits in some places are very thin and hence in these places you may wish to
consider both the permeability of the superficial deposits and the permeability of the
bedrock. The superficial thickness map will tell you whether the superficial deposits
are thin (< 3 m thick) or thick (>3 m). Where they are over 3 m thick, the permeability
of the bedrock may not be relevant.

For more information read ‘Explanation of terms’ at the end of this report.

Depth to groundwater table

Groundwater is likely to be more than 5 m below the
ground surface throughout the year.

Groundwater is likely to be between 3 and 5 m below

' the ground surface for at least part of the year.

N X -\: % Groundwater is likely to be less than 3 m below the
Q\\\\\\\\ S ground surface for at least part of the year.

© Crown Copyright and/or database
right 2016. All rights reserved.
Licence number 100021290 EUL
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Superficial deposits are likely to be free-draining.

@ The superficial deposit permeability is spatially
=== variable, but likely to permit moderate infiltration.

k§ Superficial deposits are likely to be poorly draining.

SEARE

© Crown Copyright and/or database
right 2016. All rights reserved.
Licence number 100021290 EUL

Maximum
These maps show the
permeability range that is
summarised above.

i
\|_/|egrr;/ High &M\ kﬂ\

© Crown Copyright and/or database | © Crown Copyright and/or database
right 2016. All rights reserved. right 2016. All rights reserved.
Licence number 100021290 EUL Licence number 100021290 EUL

Superficial deposit thickness

The thickness of superficial deposits is < 3 m and
hence the permeability of the ground may be
dependent on both the superficial deposits (where
present) and underlying bedrock (see below).

\N The thickness of superficial deposits is > 3 m and
~ hence the permeability of the superficial deposits is
likely to determine the permeability of the ground.

/

right 2016. All rights reserved.
Licence number 100021290 EUL

Date: 16 February 2016 Page: 9 of 25
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Bedrock permeability

Bedrock deposits are likely to be free-draining.

\y The bedrock permeability is spatially variable, but
Y

’ likely to permit moderate infiltration.

Bedrock deposits are likely to be poorly draining.

© Crown Cobyright and/or database
right 2016. All rights reserved.
Licence number 100021290 EUL

These maps show the
permeability range that is
summarised above.

Key

i Very Low
Low
Moderate
High
Very High

Minimum

R 8
R

© Crown Copyright and/or database
right 2016. All rights reserved.
Licence number 100021290 EUL

Maximum

NN

© Crown Copyright and/orase
right 2016. All rights reserved.
Licence number 100021290 EUL

Geological indicators of flood

ing

S
N

FB05080 T AT B
© Crown Copyright and/or database
right 2016. All rights reserved.
Licence number 100021290 EUL

= .. . . e
Superficial floodplain deposits or low-lying coastal

areas have been identified. Groundwater levels may
rise in response to high river or tide levels, potentially
causing inundation of subsurface infiltration SuDS.

Date: 16 February 2016
© NERC, 2016. All rights reserved.
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Section 3. Ground stability

The following pages contain maps that will help you assess whether infiltration may
impact the stability of the ground. They consider hazards associated with:

e soluble rocks

e landslides

e shallow mining

e running sands

e swelling clays

e compressible ground, and

e collapsible ground

In the following maps, geohazards that are identified in green are unlikely to prevent
infiltration SuDS from being installed, but they should be considered during design.

For more information read ‘Explanation of terms’ at the end of this report.

Soluble rocks

Increased infiltration is unlikely to result in subsidence.

Increased infiltration is unlikely to cause localised
subsidence, but potential impacts should be
considered.

A

Increased infiltration may result in localised
subsidence. The potential for or the consequences of
subsidence associated with soluble rocks should be
considered.

%

© CrownCopynght and/or database \\ Very Significant pOSSlblIlty of localised subsidence that
R

right 2016. All rights reserved. it i fi ;
Licence mumbsr 100021290 EUL could be initiated or made worse by infiltration.

Date: 16 February 2016 Page: 11 of 25
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Landslides

Increased infiltration is unlikely to lead to slope
instability.

Slope instability problems may be present or
anticipated, but increased infiltration is unlikely to cause
instability

§ Slope instability problems are probably present or have
occurred in the past, and increased infiltration may
result in slope instability.

=

> &
© Crown Co|

LAGH RS
pyright and/or database
right 2016. All rights reserved. and may be active. An increase in moisture content as

Y Slope instability problems are almost certainly present

Licence number 100021290 EUL

a result of infiltration may cause the slope to fail.

Shallow mining

Increased infiltration is unlikely to lead to subsidence.

Shallow mining is possibly present. Increased
infiltration is unlikely to cause a geohazard, but
potential impacts should be considered.

Shallow mining could be present with a significant

possibility that localised subsidence could be initiated
or made worse by increased infiltration.

\ﬁ Shallow mining is likely to be present, with a very

SUEE00

© Crown Copyright and/or database : significant possibility that localised subsidence may be

right 2016. All rights reserved. initi i infi i
L ece mumber 100021290 EUL initiated or made worse by increased infiltration.

Running sand

[~

Increased infiltration is unlikely to cause ground
collapse associated with running sands.

Running sand is possibly present. Increased infiltration
is unlikely to cause a geohazard, but potential impacts
should be considered.

Significant possibility for running sand problems.

Increased infiltration may result in a geohazard.

R
© Crown Copyright and
right 2016. All rights reserved.
Licence number 100021290 EUL
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Swelling clays
104008

Increased infiltration is unlikely to cause shrink-swell
ground movement.

Ground is susceptible to shrink-swell ground
movement. Increased infiltration is unlikely to cause a
geohazard, but potential impacts should be considered.

Y Ground is susceptible to shrink-swell ground
movement. Increased infiltration may result in a
geohazard.

N

R 38
© Crown Copyrlght and/or database
right 2016. All rights reserved.
Licence number 100021290 EUL

CompreSSIbIe ground

Increased infiltration is unlikely to lead to ground
compression.

N Compressibility and uneven settlement hazards are
probably present. Increased infiltration may result in a
geohazard.

3)
© Crown Copyrlght and/or database
right 2016. All rights reserved.
Licence number 100021290 EUL

Collapsible ground

Increased infiltration is unlikely to result in subsidence.

Deposits with potential to collapse when loaded and
saturated are possibly present in places. Increased
infiltration is unlikely to cause a geohazard, but
potential impacts should be considered.

N Deposits with potential to collapse when loaded and
saturated are probably present in places. Increased
infiltration may result in a geohazard.

© Crown Copyrlght and/or database
right 2016. All rights reserved.
Licence number 100021290 EUL
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Section 4. Groundwater quality protection

The following pages contain maps showing some of the information required to
ensure the protection of groundwater quality. Data presented includes:

e groundwater source protection zones (Environment Agency data)

e predominant flow mechanism

e made ground

For more information read ‘Explanation of terms’ at the end of this report.

Groundwater source protection zones

10400 - Groundwater is not within a source protection zone.

Source protection zone IV
Source protection zone I

Source protection zone |l

Source protection zone |I.

05006 5@‘5 00 :
© Crown Copyright and/or database
right 2016. All rights reserved.
Licence number 100021290 EUL

Derived in part from Source Protection
Zone data provided under licence from the
Environment Agency © Environment
Agency 2016.

Predominant flow mechanism

Water is likely to percolate through the unsaturated
zone to the groundwater through either the pore space
in granular media or through porespace and fractures;
these processes have some potential for contaminant
removal and breakdown.

Water is likely to percolate through the unsaturated
zone to the groundwater through fractures, a process
which has little potential for contaminant removal and
breakdown.

0 28
© Crown Copyright and/or database
right 2016. All rights reserved.
Licence number 100021290 EUL
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Made ground

10400

© Crown

Copyright and/or
right 2016. All rights reserved.
Licence number 100021290 EUL

§ Made ground is present at the surface. Infiltration may

increase the possibility of remobilising pollutants.

Date: 16 February 2016
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Section 5. Geological Maps

The following maps show the artificial, superficial and bedrock geology within the
area of interest.

Artificial deposits Superficial deposits Bedrock
: e oeos]  [104000

. 3 5 8 50
© Crown Copyrlght and/or database © Crown Copyrlght and/or database © Crown Copyrlght and/or database
right 2016. All rights reserved. right 2016. All rights reserved. right 2016. All rights reserved.
Licence number 100021290 EUL Licence number 100021290 EUL Licence number 100021290 EUL
Fault

Coal, ironstone or mineral vein

Note: Faults and Coals, ironstone & mineral veins are shown for illustration
and to aid interpretation of the map. Not all such features are shown and their
absence on the map face does not necessarily mean that none are present

Key to Artificial deposits:
No deposits recorded by BGS in the search area

Key to Superficial deposits:

CLAY, SILT, SAND AND GRAVEL
ALV-XCZSV ALLUVIUM [UNLITHIFIED DEPOSITS CODING
SCHEME]

CLAY, SILT, SAND AND GRAVEL
HEAD-XCZSV HEAD [UNLITHIFIED DEPOSITS CODING
SCHEME]

SAND AND GRAVEL [UNLITHIFIED
DEPOSITS CODING SCHEME]

CLAY, SILT, SAND AND GRAVEL
RMD-XCZSV RAISED MARINE DEPOSITS [UNLITHIFIED DEPOSITS CODING
SCHEME]

SAND, SILT AND CLAY
[UNLITHIFIED DEPOSITS CODING
SCHEME]

RBD1-XSV RAISED BEACH DEPOSITS, 1

RIVER TERRACE DEPOSITS

RTDU-XSZC (UNDIFFERENTIATED)
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Key to Bedrock geology:

LEWES NODULAR CHALK
FORMATION, SEAFORD CHALK
FORMATION, NEWHAVEN CHALK
D LPCK-CHLK FORMATION, CULVER CHALK CHALK
FORMATION AND PORTSDOWN
CHALK FORMATION
(UNDIFFERENTIATED)

NPCH-CHLK NEW PIT CHALK FORMATION CHALK
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Limitations of this report:

e This report is concerned with the potential for infiltration-to-the-ground to be used
as a SuDS technigue at the site described. It only considers the subsurface
beneath the search area and does NOT consider potential surface or subsurface
impacts outside of that area.

e This report is NOT an alternative for an on-site investigation or soakaway test,
which might reach a different conclusion.

e This report must NOT be used to justify disposal of foul waste or grey water.

e This report is based on and limited to an interpretation of the records held by the
British Geological Survey (BGS) at the time the search is performed. The
datasets used (with the exception of that showing depth to water table) are based
on 1:50 000 digital geological maps and not site-specific data.

e Other more specific and detailed ground instability information for the site may be
held by BGS, and an assessment of this could result in a modified assessment.

o To interpret the maps correctly, the report must be viewed and printed in colour.

e The search does NOT consider the suitability of sites with regard to:

previous land use,

potential for, or presence of contaminated land

presence of perched water tables

shallow mining hazards relating to coal mining. Searches of coal mining

should be carried out via The Coal Authority Mine Reports Service:

wins coalimininarepords. ok,

made ground, where not recorded

proximity to landfill sites (searches for landfill sites or contaminated land

should be carried out through consultation with local

authorities/Environment Agency)
o zones around private water supply boreholes that are susceptible to
groundwater contamination.

e This report is supplied in accordance with the GeoReports Terms & Conditions
available separately, and the copyright restrictions described at the end of this
report

O O O O
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Explanation of terms

Depth to groundwater

In the shallow subsurface, the ground is commonly unsaturated with respect to water.
Air fills the spaces within the soil and the underlying superficial deposits and bedrock.
At some depth below the ground surface, there is a level below which these spaces
are full of water. This level is known as the groundwater level, and the water below it
is termed the groundwater. When water is infiltrated, the groundwater level may rise
temporarily. To ensure that there is space in the unsaturated zone to accommodate
this, there should be a minimum thickness of 1 m between the base of the infiltration
system and the water table. An estimate of the depth to groundwater is therefore
useful in determining whether the ground is suitable for infiltration.

/
Unsaturated 4

7 60 Groundwater level

| L b =

zone ¥ ;’t‘\;\i“ e | after a storm
T Groundwater kevad
Saturated s RN
some % duniry dry waathey

Alefited pore space

SOVIdES SiTaas CRoaniv | Pove space fitledt
grovides storage Gapaoity

Wil water

Groundwater flooding

Groundwater flooding occurs when a rise in groundwater level results in very shallow
groundwater or the emergence of groundwater at the surface. If infiltration systems
are installed in areas that are susceptible to groundwater flooding, it is possible that
the system could become inundated. The susceptibility map seeks to identify areas
where the geological conditions and water tables indicate that groundwater level rise
could occur under certain circumstances. A high susceptibility to groundwater
flooding classification does not mean that groundwater flooding has ever occurred in
the past, or will do so in the future as the susceptibility maps do not contain
information on how often flooding may occur. The susceptibility maps are designed
for planning; identifying areas where groundwater flooding might be an issue that
needs to be taken into account.
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Geological indicators of flooding

In floodplain deposits, groundwater level can be influenced by the water level in the
adjacent river. Groundwater level may increase during periods of fluvial flood and
therefore this should be taken into account when designing infiltration systems on such
deposits. The geological indicators of flooding dataset shows where there is geological
evidence (floodplain deposits) that flooding has occurred in the past.

For further information on flood-risk, the likely frequency of its recurrence in relation to
any proposed development of the site, and the status of any flood prevention measures
in place, you are advised to contact the local office of the Environment Agency (England
and Wales) at wenw anvironment-agency.gav.uilkl or the Scottish Environment Protection
Agency (Scotland) at www. se5a.000. uk.

Artificial ground

Artificial ground comprises deposits and excavations that have been created or
modified by human activity. It includes ground that is worked (quarries and road
cuttings), infilled (back-filled quarries), landscaped (surface re-shaping), disturbed
(near surface mineral workings) or classified as made ground (embankments and
spoil heaps). The composition and properties of artificial ground are often unknown.
In particular, the permeability and chemical composition of the artificial ground should
be determined to ensure that the ground will drain and that any contaminants present
will not be remobilised.

Superficial permeability

Superficial deposits are those geological deposits that were formed during the most
recent period of geological time (as old as 2.6 million years before present). They
generally comprise relatively thin deposits of gravel, sand, silt and clay and are
present beneath the pedological soil in patches or larger spreads over much of
Britain. The ease with which water can percolate through these deposits is controlled
by their permeability and varies widely depending on their composition. Those
deposits comprising clays and silts are less permeable and thus infiltration is likely to
be slow, such that water may pool on the surface. In comparison, deposits
comprising sands and gravels are more permeable allowing water to percolate freely.

Bedrock permeability

Bedrock forms the main mass of rock forming the Earth. It is present everywhere,
commonly beneath superficial deposits. Where the superficial deposits are thin or
absent, the ease with which water will percolate into the ground depends on the
permeability of the bedrock.

Date: 16 February 2016 Page: 20 of 25
© NERC, 2016. All rights reserved. BGS Report No: GR_213216/1

ARUN DISTRICT COUNCIL A/84/17/PL



British
Geolagical Survey

NATURAL EXNVIROKMENT REJEARCH COUNCIL

. XN
sGs

Natural ground instability

Natural ground instability refers to the propensity for upward, lateral or downward
movement of the ground that can be caused by a number of natural geological hazards
(e.g. ground dissolution/compressible ground). Some movements associated with
particular hazards may be gradual and of millimetre or centimetre scale, whilst others
may be sudden and of metre or tens of metres scale. Significant natural ground
instability has the potential to cause damage to buildings and structures, especially
when the drainage characteristics of a site are altered. It should be noted, however, that
many buildings, particularly more modern ones, are built to such a standard that they
can remain unaffected in areas of significant ground movement.

Shrink-swell

A shrinking and swelling clay changes volume significantly according to how much
water it contains. All clay deposits change volume as their water content varies,
typically swelling in winter and shrinking in summer, but some do so to a greater
extent than others. Contributory circumstances could include drought, leaking service
pipes, tree roots drying-out the ground or changes to local drainage patterns, such as
the creation of soakaways. Shrinkage may remove support from the foundations of
buildings and structures, whereas clay expansion may lead to uplift (heave) or lateral
stress on part or all of a structure; any such movements may cause cracking and
distortion.

Landslides (slope stability)
A landslide is a relatively rapid outward and downward movement of a mass of

ground on a slope, due to the force of gravity. A slope is under stress from gravity but
will not move if its strength is greater than this stress. If the balance is altered so that
the stress exceeds the strength, then movement will occur. The stability of a slope
can be reduced by removing ground at the base of the slope, by placing material on
the slope, especially at the top, or by increasing the water content of the materials
forming the slope. Increase in subsurface water content beneath a soakaway could
increase susceptibility to landslide hazards. The assessment of landslide hazard
refers to the stability of the present land surface. It does not encompass a
consideration of the stability of excavations.

Soluble rocks (dissolution)

Some rocks are soluble in water and can be progressively removed by the flow of
water through the ground. This process tends to create cavities, potentially leading to
the collapse of overlying materials and possibly subsidence at the surface. The
release of water into the subsurface from infiltration systems may increase the
dissolution of rock or destabilise material above or within a cavity. Dissolution cavities
may create a pathway for rapid transport of contaminated water to an aquifer or
water course.
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Compressible ground
Many ground materials contain water-filled pores (the spaces between solid

particles). Ground is compressible if a building (or other load) can cause the water in
the pore space to be squeezed out, causing the ground to decrease in thickness. If
ground is extremely compressible the building may sink. If the ground is not uniformly
compressible, different parts of the building may sink by different amounts, possibly
causing tilting, cracking or distortion. The compressibility of the ground may alter as a
result of changes in subsurface water content caused by the release of water from
soakaways.

Collapsible deposits

Collapsible ground comprises certain fine-grained materials with large pore spaces
(the spaces between solid particles). It can collapse when it becomes saturated by
water and/or a building (or other structure) places too great a load on it. If the
material below a building collapses it may cause the building to sink. If the collapsible
ground is variable in thickness or distribution, different parts of the building may sink
by different amounts, possibly causing tilting, cracking or distortion. The subsurface
underlying a soakaway will experience an increase in water content that may affect
the stability of the ground. This hazard is most likely to be encountered only in parts
of southern England.

Running sand

Running sand conditions occur when loosely-packed sand, saturated with water,
flows into an excavation, borehole or other type of void. The pressure of the water
filling the spaces between the sand grains reduces the contact between the grains
and they are carried along by the flow. This can lead to subsidence of the
surrounding ground. Running sand is potentially hazardous during the drainage
system installation. During installation, excavation of the ground may create a space
into which sand can flow, potentially causing subsidence of surrounding ground.

Shallow mining hazards (non coal)

Current or past underground mining for coal or for other commodities can give rise to
cavities at shallow or intermediate depths, which may cause fracturing, general
settlement, or the formation of crown-holes in the ground above. Spoil from mineral
workings may also present a pollution hazard. The release of water into the
subsurface from soakaways may destabilise material above or within a cavity.
Cavities arising as a consequence of mining may also create a pathway for rapid
transport of contaminated water to an aquifer or watercourse. The mining hazards
map is derived from the geological map and considers the potential for subsidence
associated with mining on the basis of geology type. Therefore if mining is known to
occur within a certain rock, the map will highlight the potential for a hazard within the
area covered by that geology.
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For more information regarding underground and opencast coal mining, the location of
mine entries (shafts and adits) and matters relating to subsidence or other ground
movement induced by coal mining please contact the Coal Authority, Mining Reports,
200 Lichfield Lane, Mansfield, Nottinghamshire, NG18 4RG; telephone 0845 762 6848
or at www.coal.gov.uik. For more information regarding other types of mining (i.e. non-
coal), please contact the British Geological Survey.

Groundwater source protection zones

In England and Wales, the Environment Agency has defined areas around wells,
boreholes and springs that are used for the abstraction of public drinking water as
source protection zones. In conjunction with Groundwater Protection Policy the zones
are used to restrict activities that may impact groundwater quality, thereby preventing
pollution of underlying aquifers, such that drinking water quality is upheld. The
Environment Agency can provide advice on the location and implications of source
protection zones in your area (www.anvironment-agency.aoy.uk/)
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Terms and Conditions

General Terms & Conditions

This Report is supplied in accordance with the GeoReports Terms & Conditions available on the BGS website at
nifpsy/shop. bos. zc.uk/georeperis and also available from the BGS Central Enquiries Desk at the above address.

Important notes about this Report

e  The data, information and related records supplied in this Report by BGS can only be indicative and should not
be taken as a substitute for specialist interpretations, professional advice and/or detailed site investigations.
You must seek professional advice before making technical interpretations on the basis of the materials
provided.

e  Geological observations and interpretations are made according to the prevailing understanding of the subject at
the time. The quality of such observations and interpretations may be affected by the availability of new data, by
subsequent advances in knowledge, improved methods of interpretation, and better access to sampling
locations.

» Raw data may have been transcribed from analogue to digital format, or may have been acquired by means of
automated measuring techniques. Although such processes are subjected to quality control to ensure reliability
where possible, some raw data may have been processed without human intervention and may in consequence
contain undetected errors.

e Detail, which is clearly defined and accurately depicted on large-scale maps, may be lost when small-scale
maps are derived from them.

s  Although samples and records are maintained with all reasonable care, there may be some deterioration in the
long term.

e  The most appropriate techniques for copying original records are used, but there may be some loss of detail and
dimensional distortion when such records are copied.

e Data may be compiled from the disparate sources of information at BGS's disposal, including material donated
to BGS by third parties, and may not originally have been subject to any verification or other quality control
process.

e Data, information and related records, which have been donated to BGS, have been produced for a specific
purpose, and that may affect the type and completeness of the data recorded and any interpretation. The
nature and purpose of data collection, and the age of the resultant material may render it unsuitable for certain
applications/uses. You must verify the suitability of the material for your intended usage.

e If areport or other output is produced for you on the basis of data you have provided to BGS, or your own data
input into a BGS system, please do not rely on it as a source of information about other areas or geological
features, as the report may omit important details.

s  The topography shown on any map extracts is based on the latest OS mapping and is not necessarily the same
as that used in the original compilation of the BGS geological map, and to which the geological linework
available at that time was fitted.

e Note that for some sites, the latest available records may be quite historical in nature, and while every effort is
made to place the analysis in a modern geological context, it is possible in some cases that the detailed geology
at a site may differ from that described.

Copyright:

Copyright in materials derived from the British Geological Survey's work, is owned by the Natural Environment
Research Council (NERC) and/ or the authority that commissioned the work. You may not copy or adapt this
publication, or provide it to a third party, without first obtaining NERC’s permission, but if you are a consultant
purchasing this report solely for the purpose of providing advice to your own individual client you may incorporate it
unaltered into your report to that client without further permission, provided you give a full acknowledgement of the
source. Please contact the BGS Copyright Manager, British Geological Survey, Environmental Science Centre,
Nicker Hill, Keyworth, Nottingham NG12 5GG. Telephone: 0115 936 3100.

© NERC 2016 All rights reserved.

This product includes mapping data licensed from the Ordnance Survey® with the permission of the
Controller of Her Majesty’s Stationery Office. © Crown Copyright 2016. All rights reserved. Licence number
100021290 EUL

Report issued by
BGS Enquiry Service
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1. The Survey Grid is on Ordnance Survey Level & Grid.
2. Fences shown are not necessarily legal boundaries.

3. Dimensions should not be scaled. All dimensions should be
checked on site before any fabrication / construction.

4. All drainage connections shown are sounded only. They

SITE SECTION A-A e e

5. Copyright of all data produced by Corner Studio shall remain
with Corner Studio unless otherwise specifically agreed.

6. Information provided should not be altered or modified in
any way. It should not be used for any purpose other than for
which it was intended and should not be issued to other
parties without prior agreement of Corner Studio.

7. Corner Studio cannot accept responsibility for any damage to
computer systems which may result from viruses which
may be contained in the data provided.

8. Preliminary data is generally unchecked therefore it is not
guaranteed.

9. If the AutoCAD drawing is being read by any system
other than AutoCAD it should be checked against a hard copy.
Corner Studio cannot accept liability for omissions.

10. The tree species have been identified to the best of the surveyors
knowledge. They have not been verified by an Arboriculturist and
are not guaranteed. If they are important they should be verified.
Tree heights are estimated. Trees have been shown diagrammatically
(i.e. circular), however, their true shape in plan will be different.

11. Some CAD layers exists with additional information
which are turned off.

12. This survey has been carried out to an accuracy consistent scale of
1:200; therefore interrogated dimensions will be within the tolerance
associated with this scale. The same accuracies implied by the
plottingscale are equally applicable to digital data supplied for CAD.
The scale of this drawing should not be changed withour permission.

The horizontal and vertical control of this survey is based on
Ordnance Survey grid as translated from GPS co-ordinates using
the OSTNO2 and OSGMO02 transformation as supplied by OS.

daldldldl ol ol dld This scale factor takes into account the curvature of the earth.

The scale factor applied in this drawing is 0.999736

To return the drawing to a 1:1 scale factor the data should be
scaled up accordingly. We have not applied a reverse scale factor
to maintain true ground distances. Vertical values may differ from
existing OS benchmarks in the vicinity which should be disregarded.
All levels should be taken from Corner Studio Ltd survey stations.
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other party may use or rely on its contents. No liability is accepted by Robert

West Consulting Limited for any use of this drawing other than for the

purpose for which it was originally prepared.
parties. No liability is accepted by Robert West Limited as to the accuracy of

this data.

4. Levelsin mAOD.
following site percolation testing to establish an accurate infiltration design

additional flows during a 1:100 year (+40% c.c.) storm event are also held
rate at the relevant areas.

from the sewer network during a 30 year storm event, as per the statutory
within the network with no surface water flooding.

party and unless agreed in writing by Robert West Consulting Limited no
undertakers requirements. Due to the use of infiltration devices, the

It should be noted that this drawing may include data provided by third
This drawing should be read with accompanying MicroDrainage
Assessment completed by RWC in April 2017. All storage will outfall by
percolation into the ground at a conservative rate of 3 x 10*-6m/sec.

calculations
coordinated with the location of the sewers and infiltration areas.

All dimensions in metres unless stated otherwise.
2. This drawing has been prepared for the exclusive use of the commissioning

2. This proposed surface water drainage strategy is based on the Flood Risk
3. The design has been carried out to ensure that no surface flooding occurs
5. The surface water drainage /design to be refined in further design phases

Proposed Foul Water Gravity Sewer = » s o ~\\\\\ P s

4. The proposed landscaping scheme and tree locations are to be

Proposed impermeable area: 2.09 ha (61% of whole site)

DO NOT SCALE OFF THIS DRAWING
Notes:

3

Drainage Notes:

Proposed site area: 3.43 ha

Existing impermeable area: Oha (Greenfield)
1,

Drainage Ke

Proposed Storm Drainage

Existing Surface Water Drainage
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DO NOT SCALE OFF THIS DRAWING

Notes:

1. All dmensions in metres unless stated otherwise.

2. This drawing has been prepared for the exclusive use of the commissioning

party and unless agreed in writing by Robert West Consulting Limited no

other party may use or rely on its contents. No liability is accepted by Robert

EXISTING BALANCING POND West Consulting Limited for any use of this drawing other than for the
purpose for which it was originally prepared.

3. It should be noted that this drawing may include data provided by third
NEW SURFACE WATER parties. No liability is accepted by Robert West Limited as to the accuracy of
CONNECTION TO EXISTING this data.
I o, BALANCING POND. 4. Levelsin mAOD.
P \ o, FLOW CONTROL TO LIMIT Drainage Notes:
/?K \ T, SURFACE WATER DISCHARGE TO
f 3 o o, 5l/s DURING 1IN 100 (1%) YEAR Proposed site area: 3.43 h_a
o, STORM EVENT. CELLULAR STORAGE
e, STRUCTURE 2.0x10.0mx1.0m Existing impermeable area: Oha (Greenfield)
oo, DEEP

P

o, Proposed impermeable area: 2.09 ha (61% of whole site)

1. This drawing should be read with accompanying MicroDrainage
calculations

2. This proposed surface water drainage strategy is based on the Flood Risk
Assessment completed by RWC in April 2017. All storage will outfall by
percolation into the ground at a conservative rate of 3 x 10*-6m/sec.

3. The design has been carried out to ensure that no surface flooding occurs
from the sewer network during a 30 year storm event, as per the statutory
undertakers requirements. Due to the use of infiltration devices, the
additional flows during a 1:100 year (+40% c.c.) storm event are also held
within the network with no surface water flooding.

4. The proposed landscaping scheme and tree locations are to be
coordinated with the location of the sewers and infiltration areas.

~end
T

fo
D

5. The surface water drainage /design to be refined in further design phases

following site percolation testing to establish an accurate infiltration design
rate at the relevant areas.
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Robert West Consultin Page 1
5555/001 Frmmm————
Rustington Golf Centre
Car park, Bar, Retail unit, Tr
Date 07-04-17 Designed by AT
File CARPARK.SRCX Checked by
Micro Drainage Source Control 2016.1
Summary of Results for 100 vear Return Period (+40%)
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Contrel & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m®)
15 min Summer 4.186 0.186 2.9 0.0 2.9 334.2 O K
30 min Summer 4.250 0.250 2.9 0.0 2.9 448.5 O K
60 min Summer 4.319 0.319 2.9 0.0 2.9 572.9 O K
120 min Summer 4.392 0.392 2.9 0.0 2.9 703.6 O K
180 min Summer 4.434 0.434 2.9 0.0 2.9 779.2 O K
240 min Summer 4.462 0.462 3.0 0.0 3.0 829.9 O K
360 min Summer 4.501 0.501 3.0 0.0 3.0 900.3 O K
480 min Summer 4.529 0.529 3.0 0.0 3.0 949.9 O K
600 min Summer 4.549 0.549 3.0 0.0 3.0 986.6 O K
720 min Summer 4.565 0.565 3.0 0.0 3.0 1014.6 O K
960 min Summer 4.587 0.587 3.0 0.0 3.0 1053.9 O K
1440 min Summer 4.609 0.609 3.0 0.0 3.0 1093.7 O K
2160 min Summer 4.615 0.615 3.0 0.0 3.0 1104.7 O K
2880 min Summer 4.606 0.606 3.0 0.0 3.0 1087.2 O K
4320 min Summer 4.579 0.579 3.0 0.0 3.0 1040.3 O K
5760 min Summer 4.554 0.554 3.0 0.0 3.0 994.2 O K
7200 min Summer 4.529 0.529 3.0 0.0 3.0 950.5 O K
8640 min Surmer 4.507 0.507 3.0 0.0 3.0 909.7 O K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?®) (m?®)
15 min Summer 124.633 0.0 246.3 27
30 min Summer 83.789 0.0 247.1 42
60 min Summer 53.779 0.0 495,14 72
120 min Summer 33.337 0.0 497.2 130
180 min Summer 24.832 0.0 497.8 190
240 min Summer 20.006 0.0 497.8 250
360 min Summer 14.706 0.0 497.1 370
480 min Summer 11.818 0.0 496.0 4188
600 min Summer 9.966 0.0 494.5 608
720 min Summer 8.665 0.0 492.9 728
960 min Summer 6.943 0.0 489.1 966
1440 min Summer 5.071 0.0 480.2 1444
2160 min Summer 3.696 0.0 972.5 2160
2880 min Summer 2.949 0.0 956.5 2796
4320 min Summer 2.142 0.0 914.2 3424
5760 min Summer 1.705 0.0 1759.7 4168
7200 min Summer 1.427 0.0 1793.5 4976
8640 min Summer 1.235 0.0 1731.7 5800
©1982-2016 XP Solutions
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5555/001 JESEE—
Rustington Golf Centre

Car park, Bar, Retail unit, Tr

Date 07-04-17 Designed by AT
File CARPARK.SRCX Checked by
Micro Drainage Source Control 2016.1
Summary of Results for 100 vear Return Period (+40%)
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Contrel & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m®)

10080 min Summer 4.485 0.485 3.0 0.0 3.0 870.3 O K
15 min Winter 4.208 0.208 2.9 0.0 2.9 374.6 O K
30 min Winter 4.280 0.280 2.9 0.0 2.9 502.9 O K
60 min Winter 4.358 0.358 2.9 0.0 2.9 642.7 O K

120 min Winter 4.440 0.440 2.9 0.0 2.9 790.2 O K
180 min Winter 4.488 0.488 3.0 0.0 3.0 876.1 O K
240 min Winter 4.520 0.520 3.0 0.0 3.0 934.0 O K
360 min Winter 4.565 0.565 3.0 0.0 3.0 1015.2 O K
480 min Winter 4.598 0.598 3.0 0.0 3.0 1073.1 O K
600 min Winter 4.622 0.622 3.0 0.0 3.0 1116.4 O K
720 min Winter 4.641 0.641 3.0 0.0 3.0 1150.2 O K
960 min Winter 4.668 0.668 3.0 0.0 3.0 1189.0 O K
Winter 4.698 0.698 3.0 0.0 3.0 1253.0 O K
Winter 474D O0TIE 3.0 [CI 300012 3 K
Winter 4.710 0.710 3.0 0.0 3.0 1274.2 O K
4320 min Winter 4.679 0.679 3.0 0.0 3.0 1219.6 O K
5760 min Winter 4.646 0.646 3.0 0.0 3.0 1159.2 O K
7200 min Winter 4.612 0.612 3.0 0.0 3.0 1089.6 O K
8640 min Winter 4.580 0.580 3.0 0.0 3.0 1040.6 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m?) (m?®)

10080 min Summer 1.083 0.0 1657.6 6656

15 min Winter 124.633 0.0 246.9 27

30 min Winter 83.789 0.0 247.9 41

60 min Winter 53.779 0.0 497.3 70

120 min Winter 33.337 0.0 499.5 130

180 min Winter 24.832 0.0 500.4 188

240 min Winter 20.006 0.0 500.5 246

360 min Winter 14.706 0.0 500.1 364

480 min Winter 11.818 0.0 499.1 482

600 min Winter 9.966 0.0 497.8 600

720 min Winter 8.665 0.0 496.3 716

960 min Winter 6.943 0.0 492.7 952

Winter 5.071 0.0 484.1 1416

Winter 2.949 0.0 967.2 2768

4320 min Winter 2.142 0.0 931.0 3984

5760 min Winter 1.705 0.0 1894.1 4496

7200 min Winter 1.427 0.0 1845.5 5408

8640 min Winter 1.235 0.0 1789.1 6320
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5555/001 S ——
Rustington Golf Centre 2

Robert West Consultin

Car park, Bar, Retail unit, Tr

Date 07-04-17 Designed by AT
File CARPARK.SRCX Checked by
Micro Drainage Source Control 2016.1

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

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Contrel & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)
10080 min Winter 4.547 0.547 3.0 0.0 3.0 981.8 O K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?) (m?)
10080 min Winter 1.083 0.0 1726.4 7256
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5555/001
Rustington Golf Centre
Car park, Bar, Retail unit, Tr

Date 07-04-17 Designed by AT

File CARPARK.SRCX Checked by
Source Control 2016.1

Micro Drainage

Rainfall Details

Rainfall Model FSR Winter Storms Yes

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

M5-60 (mm) 19.000 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 1.444

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) | From: To: (ha)

0 4 0.481 4 8 0.481 8 12 0.481
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Page 5
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Infiltration Coefficient Side (m/hr) 0.01080
Depth (m) Area (m?) Inf. Area (m®) |[Depth (m) Area (m?)

0.000 1890.0 1890.0 1.201 0.0
1.200 1890.0 2098.7

5555/001 Frmmm————
Rustington Golf Centre
Car park, Bar, Retail unit, Tr
Date 07-04-17 Designed by AT
File CARPARK.SRCX Checked by
Micro Drainage Source Control 2016.1
Model Details
Storage is Online Cover Level (m) 6.000
Cellular Storage Structure
Invert Level (m) 4,000 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.01080 Porosity 0.95

Inf. Area (m?)

Depth/Flow Relationship Outflow Control

Invert Level (m) 4.000

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
.100 0.0000 1.200 0.0000 3.000 0.0000
.200 0.0000 1.400 0.0000 3.500 0.0000
.300 0.0000 1.600 0.0000 4,000 0.0000
.400 0.0000 1.800 0.0000 4.500 0.0000
.500 0.0000 2.000 0.0000 5.000 0.0000
. 600 0.0000 2.200 0.0000 5.500 0.0000
. 800 0.0000 2.400 0.0000 6.000 0.0000
.000 0.0000 2.600 0.0000 6.500 0.0000

Depth

O W W o ~] ~J

2098.8

(m) Flow (1/s)
.000 0.0000
.500 0.0000
.000 0.0000
.500 0.0000
.000 0.0000
.500 0.0000
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5555/001
Rustington Golf Centre

Retail unit

IR ARAR AR AR AR AR,
N

Date 28-04-17 Designed by AT
File RETAIL UNIT.SRCX Checked by
Micro Drainage Source Control 2016.1
Summary of Results for 100 vear Return Period (+40%)
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Contrel & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m®)
15 min Summer 4.580 0.180 0.3 0.0 0.3 27.3 O K
30 min Summer 4.641 0.241 0.3 0.0 0.3 36.6 O K
60 min Summer 4.708 0.308 0.3 0.0 0.3 16.8 O K
120 min Surmer 4.777 0.377 0.3 0.0 0.3 57.4 O K
180 min Surmer 4.818 0.418 0.3 0.0 0.3 63.5 O K
240 min Summer 4.844 0.444 0.3 0.0 0.3 67.6 O K
360 min Summer 4.881 0.481 0.3 0.0 0.3 73.1 O K
480 min Summer 4.907 0.507 0.3 0.0 0.3 77.0 O K
600 min Surmmer 4.925 0.525 0.3 0.0 0.3 79.9 O K
720 min Summer 4.939 0.539 0.3 0.0 0.3 82.0 O K
960 min Surmer 4.958 0.558 0.3 0.0 0.3 84.9 O K
1440 min Summer 4.875 0.575 0.3 0.0 0.3 87.5 O K
2160 min Surmmer 4.975 0.575 0.3 0.0 0.3 87.4 O K
2880 min Surmmer 4.963 0.563 0.3 0.0 0.3 85.6 O K
4320 min Summer 4.938 0.538 0.3 0.0 0.3 81.8 O K
5760 min Summer 4.913 0.513 0.3 0.0 0.3 78.0 O K
7200 min Summer 4.888 0.488 0.3 0.0 0.3 74.2 O K
8640 min Summer 4.865 0.465 0.3 0.0 0.3 70.7 O K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?®) (m?®)
15 min Summer 124.633 0.0 21.2 27
30 min Summer 83.789 0.0 21.7 42
60 min Summer 53.779 0.0 42.8 72
120 min Summer 33.337 0.0 44,2 130
180 min Summer 24.832 0.0 14.6 190
240 min Surmmer 20.006 0.0 44.8 250
360 min Summer 14.706 0.0 45.1 370
480 min Summer 11.818 0.0 45.2 4188
600 min Summer 9.966 0.0 45.2 608
720 min Summer 8.665 0.0 45.1 728
960 min Summer 6.943 0.0 44.9 966
1440 min Summer 5.071 0.0 44,1 1444
2160 min Summer 3.696 0.0 88.4 2160
2880 min Summer 2.949 0.0 87.0 2504
4320 min Summer 2.142 0.0 82.7 3244
5760 min Summer 1.705 0.0 144.6 4040
7200 min Summer 1.427 0.0 150.5 4840
8640 min Surmmer 1.235 0.0 152.4 5696
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5555/001 JESEE—
Rustington Golf Centre

Retail unit

Date 28-04-17 Designed by AT
File RETAIL UNIT.SRCX Checked by
Micro Drainage Source Control 2016.1
Summary of Results for 100 vear Return Period (+40%)
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Contrel & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m®)

10080 min Summer 4.843 0.443 0.3 0.0 0.3 67.4 O K
15 min Winter 4.601 0.201 0.3 0.0 0.3 30.6 O K
30 min Winter 4.670 0.270 0.3 0.0 0.3 41.1 O K
60 min Winter 4.745 0.345 0.3 0.0 0.3 52.5 O K

120 min Winter 4.824 0.424 0.3 0.0 0.3 64.4 O K
180 min Winter 4.870 0.470 0.3 0.0 0.3 71.4 O K
240 min Winter 4.900 0.500 0.3 0.0 0.3 76.0 O K
360 min Winter 4.943 0.543 0.3 0.0 0.3 82.5 O K
480 min Winter 4.973 0.573 0.3 0.0 0.3 87.1 O K
600 min Winter 4.995 0.595 0.3 0.0 0.3 90.4 O K
720 min Winter 5.012 0.612 0.3 0.0 0.3 93.0 O K
960 min Winter 5.036 0.636 0.3 0.0 0.3 96.6 O K
Winter 5.060 0.660 0.3 0.0 0.3 100.3 O K
Winter o098 0,809 0.3 [CI 0.3 RN K
Winter 5.059 0.659 0.3 0.0 0.3 100.2 O K
4320 min Winter 5.026 0.626 0.3 0.0 0.3 95.1 O K
5760 min Winter 4.993 0.593 0.3 0.0 0.3 90.1 O K
7200 min Winter 4.958 0.558 0.3 0.0 0.3 84.9 O K
8640 min Winter 4.924 0.524 0.3 0.0 0.3 79.7 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m?) (m?®)

10080 min Summer 1.083 0.0 146.3 6464

15 min Winter 124.633 0.0 21.5 27

30 min Winter 83.789 0.0 21.9 41

60 min Winter 53.779 0.0 43.9 70

120 min Winter 33.337 0.0 44.8 128

180 min Winter 24.832 0.0 45.2 188

240 min Winter 20.006 0.0 45.5 246

360 min Winter 14.706 0.0 45.8 364

480 min Winter 11.818 0.0 46.0 482

600 min Winter 9.966 0.0 46.0 598

720 min Winter 8.665 0.0 46.0 716

960 min Winter 6.943 0.0 45.8 950

Winter 5.071 0.0 45.0
Winter 2.949 0.0 89.1

4320 min Winter 2.142 0.0 85.3 3456

5760 min Winter 1.705 0.0 lel.1 4336

7200 min Winter 1.427 0.0 164.5 5264

8640 min Winter 1.235 0.0 159.7 6152
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5555/001

Rustington Golf Centre
Retail unit

Designed by AT

Checked by

Source Control 2016.1

Date 28-04-17
File RETAIL UNIT.SRCX

Micro Drainage

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

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Contrel & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)
10080 min Winter 4.891 0.491 0.3 0.0 0.3 74.7 O K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?) (m?)
10080 min Winter 1.083 0.0 153.7 7064
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5555/001
Rustington Golf Centre

Retail unit

Date 28-04-17 Designed by AT

File RETAIL UNIT.SRCX Checked by
Source Control 2016.1

Micro Drainage

Rainfall Details

Rainfall Model FSR Winter Storms Yes

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

M5-60 (mm) 19.000 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.118

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) | From: To: (ha)

0 4 0.039 4 8 0.039 8 12 0.039
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5555/001
Rustington Golf Centre

Retail unit

FTRR Yy

Date 28-04-17 Designed by AT
File RETAIL UNIT.SRCX Checked by

Micro Drainage Source Control 2016.1

Model Details

Storage is Online Cover Level (m) 6.000

Cellular Storage Structure

Infiltration Coefficient Side (m/hr) 0.01080
Depth (m) Area (m?) Inf. Area (m®) |[Depth (m) Area (m?)

0.000 160.0 160.0 1.201 0.0
1.200 160.0 220.7

Invert Level (m) 4.400 Safety Factor
Infiltration Coefficient Base (m/hr) 0.01080 Porosity 0.95

2.0

Inf. Area (m?)

Depth/Flow Relationship Outflow Control

Invert Level (m) 0.000

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 0.0000 1.200 0.0000 3.000 0.0000
0.200 0.0000 1.400 0.0000 3.500 0.0000
0.300 0.0000 1.600 0.0000 4,000 0.0000
0.400 0.0000 1.800 0.0000 4.500 0.0000
0.500 0.0000 2.000 0.0000 5.000 0.0000
0.600 0.0000 2.200 0.0000 5.500 0.0000
0.800 0.0000 2.400 0.0000 6.000 0.0000
1.000 0.0000 2.600 0.0000 6.500 0.0000

Depth

O W W o ~] ~J

220.7

(m) Flow (1/s)
.000 0.0000
.500 0.0000
.000 0.0000
.500 0.0000
.000 0.0000
.500 0.0000
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5555/001
Rustington Golf Centre

Service road

FTRR Yy

ate Designed by AT
File 2017.04.28 SERVICE ROAD Checked by
Micro Drainage Network 2016.1
STORM SEWER DESIGN by the Modified Rational Method
Design Criteria for Storm
Pipe Sizes STANDARD Manhole Sizes STANDARD
FSR Rainfall Model - England and Wales
Return Period (years) 2 Add Flow / Climate Change (%) 0
M5-60 (mm) 19.000 Minimum Backdrop Height (m) 0.200
Ratio R 0.350 Maximum Backdrop Height (m) 1.500
Maximum Rainfall (mm/hr) 75 Min Design Depth for Optimisation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) 1.00
Foul Sewage (1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500
Volumetric Runoff Coeff. 0.750
Designed with Level Soffits
Time Area Diagram for Storm
Time Area Time Area
(mins) (ha) (mins) (ha)
0-4 0.269 4-8 0.080
Total Area Contributing (ha) = 0.349
Total Pipe Volume (m?®) = 39.148
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.000 17.807 0.262 68.0 0.074 5.00 0.0 0.600 o Pipe/Conduit &
1.001 75.489 1.161 €5.0 0.097 0.00 0.0 0.600 o Pipe/Conduit &
1.002 9.085 0.079 115.1 0.030 0.00 0.0 0.600 o Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL £ I.Area 2 Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 61.81 5.10 0.074 0.0 0.0 0.0 2.96 835.8 12.4
1.001 59.84 5.52 0.171 0.0 0.0 0.0 3.0z 854.8 27.7
1.002 59.53 5.58 0.201 0.0 0.0 0.0 2.27 641.5 32.4
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5555/001
Rustington Golf Centre

Service road

Date 28-04-17
File 2017.04.28 SERVICE ROAD

Designed by AT
Checked by

FTRR Yy

Micro Drainage

Network 2016.1

Network Design Table for Storm

PN Length Fall Slope I.Area

T.E. Base k HYD DIA Section Type Auto

(mm/hr) (mins) (m)

2.000 61.99 5.06
2,001 59.76 5.53
2.002 59.29 5.64
2.003 58.62 5.79
1.003 58.14 5.90
1.004 58.06 5.92

1.005 58.04 5.93

o O O O

.098 0.0 0.0 0.
.098 0.0 0.0 0.
.098 0.0 0.0 0.
.098 0.0 0.0 0.
.299 0.0 0.0 0
.349 . 0.

.349 0.0 0.0 0.

(ha) Flow (1/s) (1/s) (1/s)

(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)
2,000 4.806 0.024 200.0 0.098 5.00 0.0 0.600 o
2,001 36.115 0.181 200.0 0.000 0.00 0.0 0.600 o
2,002 7.855 0.040 200.0 0.000 0.00 0.0 0.600 o
2,003 11.499 0.056 205.3 0.000 0.00 0.0 0.600 o
1.003 10.382 0.042 247.2 0.000 0.00 0.0 0.600 o
1.004 1.600 0.006 266.7 0.050 0.00 0.0 0.600 o
1.005 0.500 0.002 250.0 0.000 0.00 0.0 0.600 o

Network Results Table
PN Rain T.C. US/IL £ I.Area 2 Base Foul Add Flow

o O O O

(@]

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Vel
(m/s)

e

[y

.28
.28
.28
.26

.54

1.49

.54

Cap

(1/s)

141.
141.
141.
139.

436.
420.
434,

N R e e

w ~J

Design

Gk CRBRE

Flow
(1/s)

16.
16.
16.
16.

[CEN G RGBT

47,
54,
54.9

el
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Rustington Golf Centre

Service road

5555/001

Date 28-04-17 Designed by AT
File 2017.04.28 SERVICE ROAD ... |Checked by
Micro Drainage Network 2016.1

Manhole Schedules for Storm

Free Flowing Outfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.005 5.500 3.547 0.000 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m*/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Offline Controls 0 Number of Time/Area Diagrams O
Number of Online Controls 2 Number of Storage Structures 2 Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 19.000
Return Period (years) 2 Ratio R 0.350
Region England and Wales Profile Type Summer

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) Depth| Connection |Diam. , L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
2 1.800 | Open Manhole 1.000
3 1.562 | Open Manhole 1.001 1.000 4,838
5 1.523 | Open Manhole 1.002 1.001 3.677
4 1.076 | Open Manhole 2.000
5 1.100 | Open Manhole 2.001 2.000 4,100
6 1.281 | Open Manhole 2.002 2.001 3.919
6 1.671 | Open Manhole 2.003 2.002 3.879
7 1.752 | Open Manhole 1.003 1.002 3.598
2.003 3.823
8 1.944 | Open Manhole 1.004 1.003 3.556
9 1.951 | Open Manhole 1.005 1.004 3.550 1
3 1.953 | Open Manhole 0 OUTFALL 1.005 ST
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5555/001
Rustington Golf Centre

Service road

Date 28-04-17
File 2017.04.28 SERVICE ROAD

Designed by AT
Checked by

Micro Drainage

Network 2016.1

Synthetic Rainfall Details

Cv (Summer) 0.750 Storm Duration (mins) 30
Cv (Winter) 0.840
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5555/001 JESEE—
ustington Golf Centre

Service road
Date 28-04-17 Designed by AT
File 2017.04.28 SERVICE ROAD Checked by

Micro Drainage Network 2016.1

Online Controls for Storm

Orifice Manhole: 8, DS/PN: 1.004, Volume (m3*): 5.9

Diameter (m) 0.018 Discharge Coefficient 0.600 Invert Level (m) 3.556

Depth/Flow Relationship Manhole: 9, DS/PN: 1.005, Volume (m3): 3.5

Invert Level (m) 3.549

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 0.0000 1.200 0.0000 3.000 0.0000 7.000 0.0000
0.200 0.0000 1.400 0.0000 3.500 0.0000 7.500 0.0000
0.300 0.0000 1.600 0.0000 4,000 0.0000 8.000 0.0000
0.400 0.0000 1.800 0.0000 4.500 0.0000 8.500 0.0000
0.500 0.0000 2.000 0.0000 5.000 0.0000 9.000 0.0000
0.600 0.0000 2.200 0.0000 5.500 0.0000 9.500 0.0000
0.800 0.0000 2.400 0.0000 6.000 0.0000
1.000 0.0000 2.600 0.0000 6.500 0.0000
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5555/001 JESEE—
Rustington Golf Centre

Service road

Date 28-04-17 Designed by AT
File 2017.04.28 SERVICE ROAD ... |Checked by
Micro Drainage Network 2016.1

Storage Structures for Storm

Cellular Storage Manhole: 5, DS/PN: 2.001

Invert Level (m) 3.978 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m®) |[Depth (m) Area (m?) Inf. Area (m?)

0.000 401.0 401.0 0.801 0.0 465.1
0.800 401.0 465.1

Cellular Storage Manhole: 9, DS/PN: 1.005

Invert Level (m) 3.550 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.01080 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.01080

Depth (m) Area (m?) Inf. Area (m®) |[Depth (m) Area (m?) Inf. Area (m?)

0.000 381.5 3815.0 1.601 0.0 4210.4
1.600 381.5 4210.3
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Date 28-04-17

File 2017.04.28 SERVICE ROAD

Page 7

5555/001
Rustington Golf Centre

FTRR Yy

Service road
Designed by AT
Checked by

Micro Drainage

Network 2016.1

Number of Input Hydrographs O

M5-60

Rainfall Model

Margin for Flood Risk Warning

Summary of Critical Results by Maximum Level (Rank 1) for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m*/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Offline Controls 0 Number of Time/Area Diagrams O

Number of Online Controls 2 Number of Storage Structures 2 Number of Real Time Controls O

Synthetic Rainfall Details

FSR Ratio R 0.350
Region England and Wales Cv (Summer) 0.750
() 19.200 Cv (Winter) 0.840
() 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720,

960, 1440, 2160, 2880, 4320, 5760, 7200, 8640,

10080

Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 40
Water
Us/MH Return Climate First (X) First (¥) First (2) Overflow Level

PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 2 15 Winter 100 +40% 5.215
1.001 3 15 Winter 100 +40% 4.984
1.002 5 15 Winter 100 +40% 2/30 Winter 4.898
2.000 4 2880 Winter 100 +40% 100/240 Winter 4.727
2.001 5 2880 Winter 100 +40% 100/240 Winter 4.727
2.002 6 2880 Winter 100 +40% 30/15 Summer 4.755
2.003 6 15 Winter 100 +40% 2/30 Winter 4.782
1.003 7 15 Winter 100 +40% 2/15 Winter 4.878
1.004 8 15 Winter 100 +40% 2/15 Summer 4.893
1.005 9 2880 Winter 100 +40% 3.556
©1982-2016 XP Solutions
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Date 28-04-17
File 2017.04.28 SERVICE ROAD ... |Checked by

Robert West Consultin

Page 8

5555/001

Service road

Rustington Golf Centre

FTRR Yy

Designed by AT

Micro Drainage

Network 2016.1

Summary of Critical Results by Maximum Level

(Rank 1) for Storm

US/MH
PN Name

.000
.001
.002
.000
.001
.002
.003
.003
.004
.005

I I T N
WO N oUW U W N

Surcharged Flooded Pipe
Depth Volume Flow / Overflow Flow
(m) (m?) Cap. (1/s) (1/s)
-0.485 0.000 0.08 41.9
-0.454 0.000 0.13 99.0
0.621 0.000 0.25 88.4
0.228 0.000 0.02 1.7
0.252 0.000 0.01 1.4
0.461 0.000 0.01 1.3
0.528 0.000 0.01 0.9
0.680 0.000 0.02 1.6
0.737 0.000 0.00 0.8
-0.593 0.000 0.00 0.0

Status

OK

OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

OK

Level
Exceeded

©1982-2016 XP Solutions
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HERTS & ESSEX SITE INVESTIGATIONS

2nd February 2017 MRS/13845

For The Attention Of F Navarrg _Esg.

Dear Sir,

RE : Hotel & Leisure Complex, Bustington ; Laboratory Testing

Please find enclosed Iaboratory testing resuits of a sample delivered o our offices.

We hope this is satisfactory, however, should you have any queries please do not
hasitate {o contact us.

Yours Faithfull

Registered Ne. 2203445, A Division of Warrsn House Lid YA T Registered No 538 S788 39

ARUN DISTRICT COUNCIL A/84/17/PL



Appendix No., 1

Sheat Mo, 1
Jab No, 13845
LGCATION Rustington Date Fab 2017
LEQEHD AND PLASTIC LT TEST RESULTS
Borehole Dapth Sample Matural Liguid Pigstic Plasticity | Group Dasiccation Parcentogs
Moisturs it ] Limnit index Symbot Retained
Content Profile $25 Micron Sieve
{md (% ®m (%) : (%)
- e i 403 i4 26 C1 ' : O
- 3 i7 32 13 19 Ch 0
- 4 2 2 is 26 ¢l 0
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