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1.1

1.1.1
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INTRODUCTION

Background

RGP Design Ltd (RGP) is instructed by Pallant Homes Ltd. to prepare a Site-
Specific Flood Risk Assessment (FRA) to support a planning application for a
residential development at Bonhams, Flansham, Felpham, West Sussex PO22
8NP

This FRA has been undertaken in accordance with Planning Practice
Guidance: Flood Risk and Costal Change (FRCC) and National Planning
Policy Framework Section 10.

The proposed development will involve the construction of 34 residential
units, whilst allowing for the retenfion of both Bonhams and Flints — two
properties which currently exist on the site.

In preparing this report, RGP has made reference to the following documents
and information:

Environment Agency Flood Mayps for Planning

e Long Term Flood Risk Assessment Surface Water Flood Risk Maps

e Long Term Flood Risk Assessment Reservoir Flood Risk Maps

e Local Authorities Strategic Flood Risk Assessment

e  West Sussex County Council Drainage Records

e Topographical Survey

e [|iDAR data

e British Geological Survey & Report
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1.2

1.2.1

1.2.2

1.23

1.2.4

1.2.5

1.2.6

1.2.7

This FRA has been prepared to assess if the proposed development is suitable
for the site and confirms if mitigation is required to ensure that flood risk is not
increased and that the proposed development remains safe during its
design life.

This report has been prepared for the benefit of the named Client only.

Site Location and Description

The site is located on the Southern side of Hoe Lane, Flansham. The site is
currently accessible via Hoe Lane off the A259. The A259 runs both East and
Westbound to the Southern boundary of the site.

The site is located approximately 2.41km inland and lies approximately 4km
from Bognor Regis, 13km from Chichester, 21km from Worthing, 3%km from
Portsmouth and 43km from Brighton.

The site lies at approximately 3.12m AOD to 2.01m AOD and falls from South
to North.

There are no other main rivers recognised within the vicinity of the site,
however there is an existing watercourse which runs from West to East af the
Northern boundary of the site. WSCC also confirm that the site once had
historic ditches running around most of its boundaries, as well as an historic
watercourse running North to South across the site.

The site is currently occupied by two main existing structures; Bonhams and
Flints. In addition to this, there are six outbuildings as well as two sheds of
varying construction types. All existing structures, except for one shed, are
located along the Western boundary of the site.

The overall site area is 1.97Ha as shown on drawing SK200.

The existing impermeable areais 1526m?2 (0.153Ha) as also shown on drawing
SK200.
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1.3

1.3.1

1.3.2

1.3.3

1.3.4

1.3.5

1.3.6

1.4

1.4.1

Ground Conditions

An intrusive geotechnical study has not been undertaken for the site,
meaning precise infiltration testing results are not available. Furthermore, as
a direct result it has not been possible to ascertain or determine the level of
Groundwater, as Groundwater monitoring has not been conducted.

An historical borehole exists to the North East of the site (SUP0SE27) as
confirmed by BGS (Appendix C), with a recorded depth of 6.2m. At the time
of the survey (October 1981), topsoil was recorded as being 400mm deep,
with ‘Brick earth' consisting of clay, silty, brown mottled grey-brown soil
(2.40m thick), ‘Raised Beach Deposits’ consisting of silt, very sandy, chalky
with chalk pebbles soil (1.9m thick) and ‘Upper Chalk’ (soft, weather at top)
soil (1.50m thick) also contributing towards the overall recorded geological
composition of the site.

With reference to the borehole mentioned in 1.3.2, where the surface level
was recorded as being 3.70m AOD, water was experienced during
excavation works 800mm below the surface (2.90m AOD).

Information available from the BGS provides an indication as to the bedrock
geology associated with the site. It is believed that the soil consists of Lewes
Nodular Chalk Formation, Seaford Chalk Formation, Newhaven Chalk
Formation and Culver Chalk Forma. This, to a certain extent, is supported by
the information available from the historical boring conducted in site, as
mentioned in 1.3.2.

Superficial deposits are reported by the BGS as being River Terrace Deposits
(undifferentiated) — Sand, Silt, and Clay.

The site is not located in a groundwater source protection zone and is outside
of any groundwater vulnerability zones.

Existing Drainage

The existing drainage systems have been idenfified by reviewing the
topographic survey along with statutory records obtained from the local
Water Authority, Southern Water.
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1.4.2

1.43

1.4.4

Surface Water

(i)

The public sewer records (Appendix B) show there are no public or
private Surface Water sewers within the vicinity of the site. It is believed
that the site currently drains to the existing watercourse(s) located
along the Southern and Northern edge of carriageway in Hoe Lane
via an Outfall, at the Northern extent of the site.

The run-off from the site is naturally drained partially by infiltration but
mostly by overland flow to the existing watercourse beyond the
northern boundary.

Greenfield runoff rate (Qbar) has been calculated to be 7.11/s
(Q1=6.11/s, Q30=16.2/s and Q100 = 22.8l/s).

(iv) The Greenfield run-off volume is calculated to be 463.552m?3 (Based

on FEH, SPR of 37.00%).
Foul Water

(i) The public sewer records (Appendix B) show there is an existing Foul
Water Pumped Rising Main crossing the centre of the site, running from
the West to the East.

(ii) Although not included in the public sewer records, it has been
confirmed that the Pumped Rising Main material is Ductile Iron, and is
600mm dia. in size.

(iii) Upon exiting the site via the Eastern boundary, the Pumped Rising
Main then diverts in a North-Easterly direction.

(iv) The existing buildings on site are understood to connect fo the existing

public foul water sewer which runs from East to West along the centre
of Hoe Lane. The size and depth of the sewer is not recorded in the
public sewer records.

Highway Drainage

(i)

Hoe Lane is drained by traditional road gullies, the outfall of which falls
‘over the edge’ intfo the existing watercourse(s).
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The A259 is also drained by traditional road gullies which discharge
into an existing swale/pond system which was recently installed with
the new relief road. It is understood that this has been designed to
account for a 100 year return.
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2.1

2.1.1

2.2

2.2.1

PROBABILITY

Sources of Information

The NPPF requires that all sources of flooding are considered being Tidal,
Fluvial, Pluvial, Groundwater, Sewers and Man-made reservoirs/canals.

The likelihood of the site flooding has been established by reviewing the
following information:

Environment Agency Flood Maps for Planning

Long Term Flood Risk Assessment Surface Water Flood Risk Maps
Long Term Flood Risk Assessment Reservoir Flood Risk Maps
Local Authorities Strategic Flood Risk Assessment

Consultation with Local Authority/Lead Local Flood Authority
Topographic Survey

LIDAR Data

Flood Maps and Modelling

The Environment Agency’s on-line Flood Maps for Planning (rivers and seaq)
show that the site isin Zone 1 {lowest risk of flooding). This is also confirmed by
information and mapping obtained from West Sussex County Council. The
Northern boundary of the site is highlighted as being an area which may be
susceptible to low risk of flooding from rivers and sea, owing to the existence
of the watercourse which runs along this boundary edge.
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2.2.5

2.2.6

2.3

2.3.1

2.3.2

The Flood Maps for Reservoirs (gov.uk) show that the site is not at risk from this
source.

Flood s}

Flood speed

WSCC have confirmed that ESI Groundwater Mapping shows that the North
East section of the site is at moderate to low risk of ground water flooding.

The South East section of the site is at high risk of Groundwater flooding.

Overall, the site has a low susceptibility rating for Groundwater flooding.

Strategic Flood Risk Assessment

The site falls within the boundaries of West Sussex County Council (WSCC).

West Sussex County Council has published a Local Flood Risk Assessment,
covering 2013-2018 which has been approved by the Environment Agency.
This document does not specifically reference the site. Flood mapping and
information obtained from West Sussex County Council is consistent with
other flood mayps reviewed and detailed within this report.

ARUN DISTRICT COUNCIL Y/40/17/0UT

o



24

2.4.1

2.4.2

243
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2.5

2.5.1

Historic Flooding

As confirmed by WSCC (Appendix F), an event of historical flooding was
recorded within close vicinity of the site. The area adjacent to the site,
including Hoe Lane and the A259 has flooded in the past, prior to the
completion of the relief road, which has seen improved drainage and flood
risk management systems installed as part of the overall design.

WSCC has confirmed that they are not aware of any historical flooding within
the confines of the site.

Furthermore, WSCC has specified that they are not aware of any existing
flood alleviation and defences in the area surrounding the site, nor are there
any proposed in the near future.

The new relief road has been designed for 100 year return period plus climate
change to mitigate against potential flood risk.

Summary of Flood Risk

WSCC's Flood Risk Management Team has provided a letter response
confirming no recorded events have affected the site. WSCC has also
confirmed the site is ‘Flood Zone 1'.

Source of Flooding Level of Risk
Rivers and Watercourses Low

The Sea Very low
Surface water Low
Groundwater Low

Sewers Very low
Artificial Sources None
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3.1

3.1.1

PROPOSED DEVELOPMENT

Description of Development

The development comprises the construction of 34 dwellings with access
roads, hardstanding and landscaping in addition to the retention of the two
main structures currently occupying the site; Bonhams and Flints.

The type of development falls within the More Vulnerable classification
(Flood Risk and Costal Change Table 2) and is compatible with Flood Zones
1 and 2 (Flood Risk and Costal Change Table 3).

MY 3 howy B T e be NN v e 3
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3t reguired ®

The proposed development encompasses the entfire site and has an
impermeable area of approximately 6780m?2, compared to 1526m? in its
current use. This is demonstrated as per drawing SK200.

The proposed site layout is shown on drawing bonhams-proposed-270417
(Appendix A) prepared by MH Architects.
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4.1
4.1.1
4.1.2
4.1.3
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PROPOSED DRAINAGE STRATEGY

Surface Water

The SUDS manual and Building Regulations set out a hierarchy of drainage
methods to ensure that developments maximise the use of sustainable
drainage fechniques. The Hierarchy favours infiltration methods of disposal

over other methods such as watercourse and sewers.

SUDS Technique Suitable | Comments

Living Roof Possibly

Basins and Ponds

- Constructed Wetlands Yes

- Balancing Ponds Yes Constraints on site limits the

- Detention Basins Yes use of these techniques

- Retention Ponds Yes

Filter strips and swales Yes

Infiltration Devices

- Soakaways No Precise infiltration potential of

- Infiltration trenches and No underlying soil unknown,

basins although indications suggest
infiltration would not be
feasible

Permeable surfaces and filter

drains

- Gravelled areas Yes

- Solid paving blocks Yes

Porous paviors Yes

Tanked systems

Oversized pipes Yes

Cellular tanks Yes

As a result of the proposed development, the impermeable area(s) on the
site will increase by 5254m? (from 1526m? to 6780m?), leading to a potential
increase of surface water run-off. This will, however, be mitigated against
through the utilisation of SuDS techniques as detailed above, as well as in the
drainage strategy outlined as per drawing SK300.

As discussed in section 1.3, the soil underlying the site is expected to have
low infiliration potential; therefore, the surface water drainage strategy
should use alternative methods for disposal of surface water run-off, giving

ARUN DISTRICT COUNCIL Y/40/17/0UT
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4.1.7

4.2

4.2.1

4.2.2

The proposed surface water drainage system should comprise flow restriction
and surface water storage to ensure that the rate of run-off leaving the site
is no more than the existing situation. The following flow rates should be
applied to the design:

e Q-Bar Rurdl = 7.11/s

e Q-Bar Urban = 7.11/s

¢ 1 yearreturn period 6.11/s

e 30 yearreturn period 16.21/s

e 100 year return period 22.8l/s

Surface water run-off will be discharged to the existing watercourse at a
restricted rate with storage provided in the sub-base of the tanked porous
paving. Roof water can be discharged intfo the sub-base layer(s) of the
porous paving where possible. A new Surface Water outfallis proposed it the
North of the site, discharging into the existing watercourse on the North
boundary, subject to land drainage consent. It is proposed that the flow
confrol device restricts the discharge to a minimum of 7.11/s (Q-Bar).

The strategy above will ensure that there is no increase in the rate of run-off
leaving the site, therefore no increase in the risk of flooding from this source.

The drainage strategy is shown on drawing SK300.

Treatment

The use of porous paving will ensure that the run-off from the road receives a
level of treatment that meets the requirement of the SUDS Manual due to
naturally occurring microbes digesting Hydrocarbons entering the system and
the filtration effects of the aggregates and geotextiles.

Impermeable hard stand areas will be drained by frapped road gullies and/or
channel with a sump providing a basic level of treatment by collecting silts
and oil pollutants. Catchpits will also be provided to collect silts and ail
pollutants.
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4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.3

4.3.1

4.3.2

433

The CIRIA SUDS Manual C753 outlines three categories of pollution hazard
identfification for the various types of land use as follows:

(i) Total Suspended Solids (TSS).
(ii) Metals (M).
(iii) Hydrocarbons (H).

In accordance with C753 table 26.2 the proposed land uses at the site are
categorised as follows:

(i) Residential Roofs - very low/T55-0.2/M-0.2/H-0.05.
(ii) For other impermeable surfaces - low/T5S-0.5/M-0.4/H-0.4.

In accordance with C753 table 26.3 to establish whether a proposed surface
water management technique can provide sufficient treatment for runoff, the
values are compared. If the treatment score for each pollutant category is
higher than the pollution score then the chosen technique is sufficient. If a
single technique is not judged fo provide enough treatment then other
techniques can be added to the system.

The treatment afforded by the proposed outline surface water management
strategy has been assessed based on the following components:

(i) Permeable pavement - T8S-0.7/M-0.6/H-0.7

In conclusion, the proposed porous pavement can be considered to provide
sufficient treatment.

Foul Water Drainage

The site General Arrangement has been designed to cater for the arterial
sewer profection strips.

It is proposed to connect the proposed development to the existing public
foul water sewer located in the centre of Hoe Lane, subject to confirmation
of its levels.

Based on the residual design guidance provided in Sewers for Adoption,
the proposed foul flow will be in the region of 1.571/s or 4,000 I/day.
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4.4

4.4.1

4.4.2

443
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Climate Change

NPPF sets out percentage increases to be applied to the peak rainfall
intensity values used in the design of a surface water drainage system to

allow for the effects of climate change.

In accordance with NPPF ‘climate change allowances’ update 12t April
2016, an increase of 20% should be applied for this development and a
review should be undertaken to determine the impact of an increase of 40%.
This has been applied to relevant calculations.

The available flood maps and the SFRA suggest that the effects of climate
change will not affect the flood zone in which the site lies.
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5 RESIDUAL RISK AND MITIGATION

5.1 Residual Risk

5.1.1 As discussed in Section 2, the site is low risk of flooding from all sources
therefore there is no residual risk of flooding.

5.2 Mitigation

5.2.1 As discussed in Section 2 the site is at low risk of flooding from all sources
therefore no mitigation is proposed.
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6.1

6.1.1

6.2

6.2.1
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SEQUENTIAL AND EXCEPTION TESTS

Sequential Test

The site is in Flood Zone 1 and is at the lowest risk of flooding. In view of this,
the application of the sequential test is not required.

Exception Test

Table 3 within Paragraph 067 of Flood Risk and Costal Change confirms that
developments classified as “More Vulnerable” are suitable for Zones 1 & 2.
The proposed development is in Zone 1 and therefore an exception test is

not required.
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7.1

7.1.1

7.1.2

7.2

7.2.1

7.3

7.3.1

7.3.2

7.3.3

7.3.4

FLOOD RISK MANAGEMENT

Safe Access and Egress

The proposed development falls entirely within Flood Zone 1 and is expected
to remain in that zone throughout its design life.

The site is confirmed as being at low risk of surface water flooding and, in
view of such, the risk of access and egress being affected by flooding is low.

Flood Warning

The site is at low risk of flooding therefore there is no requirement for a Flood
Plan or warning system to be implemented.

Maintenance

Maintenance plays an important part in the long term performance of a
surface water drainage system and will be required to ensure that it remains
fully operational.

The ftraditional parts (inspection chambers, pipes, gullies etc.) of the
proposed surface water drainage system will need a minimal amount of
maintenance similar to other traditional systems.

The site willrely on the existing watercourse network to convey surface water
run-off. The riparion owner of a watercourse is responsible for ifs
maintenance. This is likely to include ensuring all branches of the watercourse
are free flowing and de-silted at periodic intervals. Failure to do so could
result in an increased risk of flooding upstream and/or downstream of the
site.

It is recommended that the applicant prepares a simple maintenance
strategy by monitoring the existing watercourses for the duration of the
construction works to ensure the works and plant operations do not damage
or silt up any of the watercourses. Any signs of damage or silting up should be
rectified immediate and measures implemented to ensure that the problem is
not repeated. All watercourse within the site shall be repaired and cleaned
on completion of the works.
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7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

§\\\\\\\\ ﬁf"'

It is likely that this information will be required in order to obtain the Land
Drainage Consent approval.

The SUDS devices will require slightly more maintenance focusing on
reducing the amount of silt that is allowed to enter the system. Upstream
catchpits and gully sumps will need to be regularly emptied of silt.

Itisimportant to ensure that the porous paved areas are properly maintained
in accordance with the manufacturers recommendations which may
include:

e Periodic surface sweeping to reduce silt and delbris accumulation.
e Periodic silt removal from porous paved construction.

¢ Redressing the joints on the block paved surface as required.

It is recommended that a simple maintenance strategy is prepared by
monitoring the proposed drainage system over a specific duration to
establish the rate at which silt builds up, which can then inform a programme
of regular works.

It is anticipated that a management company will be responsible for the
ongoing maintenance of the proposed surface water drainage system on
the site.
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8.1.1
8.1.2
8.1.3
8.1.4

OFFSITE IMPACTS

The proposed development will not have an impact on flooding issues off-
site.

There will be no increase in the rate of run-off leaving the site and no
significant impact to the existing water courses.

There will be no adverse impact on overland flood flow routes because the
proposals will follow the existing general topography (falls from south to
north).

The effects of climate change should be considered in the design of the
proposed surface water drainage system, to ensure there is no off-site
impact.
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2.1.1
2.1.2
2.1.3
2.1.4
2.1.5
2.1.6
2.1.7
2.1.8
2.1.9
2.1.10
2.1.11

SUMMARY

This site-specific flood risk assessment is based on Flood Maps, the Local
Authority’s Strategic Flood Risk Assessment, Topographical Survey data,
LIDAR and Public Sewer Records.

The site is cumrently occupied by two main existing structures; Bonhams and
Flints, along with six additional outbuildings and two sheds. Apart from one
shed, all structures are located along the Western boundary of the site.

The site is approximately 1.97Ha in size and lies at approximately 3.12m to
2.01m AQOD, sloping from South to North.

The existing impermeable area is 0.15ha and will increase to 0.67Ha because
of the development.

The site lies within Flood Zone 1 and it is expected to remain in that zone for
the duration of the development’s life expectancy.

The run-off from the site is naturally drained, partially by infiltration, but mostly
by overland flow to the existing watercourse along the northern boundary.

The wastewater from the proposed development will require a new
connection fo the public foul sewer located to the North of the site, in Hoe
Lane.

The proposed drainage system will be designed to accommodate a 1in 100
year critical design storm and cater for the effects of climate change by
including a 20% increase in peak rainfall intensity. The impact of a 40%
increase will be assessed.

There will be an increase in the rate of run-off generated by the site which
will be dealt with using SUDS techniques within the boundary of the site
ensuring that there is no impact offsite.

Following completion of the development the flood risk both on and off the
site will remain unchanged

Application of the Sequential Test and Exception Test is not required.
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9.1.12 A maintenance regime should be established to ensure the long-term
effectiveness of the surface water drainage system.

9.1.13 In conclusion, from a flood risk point of view the proposed development is
suitable.
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Plans and Drawings

SK100
SK101
SK102
SK200
SK300

Site Location Plan

LIDAR Contours

LIDAR Banding

Impermeable Area Comparison
Drainage Strategy
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This map is based on or reproduced from Ordnance Survey material with the
permission of Ordnance Survey on behalf of the controller of Her Majesty's
Stationary Office (¢) Crown Copyright.

This drawing is based upon Ordnance Survey mapping - RGP accept no liability
for any inaccuracies with the data.
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SEWER RECORDS PAGE 1 OF 2
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SEWER RECORDS PAGE 2 OF 2

Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape
1101X 2.11 -0.42 525 BAC RECT
1901X 4.801 1.577 150 VvC CIRC
1902X 4.751 1.494 150 vC CIRC
1903X 4.437 1.172 225 vC CIRC
1904X 4.338 1.948 150 vC CIRC
1905X 4.35 1.082 225 VvC CIRC
2001X 2.06 0.035 525 BAC RECT
2002X 3.69 0.625 225 vC CIRC
2003X 3.65 0.325 225 vC CIRC
2004X 3.2 0.057 225 vC CIRC
2101X 2.17 -0.38 525 BAC RECT
2903X 4.214 2.138 150 vC CIRC
2904X 4.402 2.3 150 vC CIRC
2905X 4.477 2.346 150 vC CIRC
2951X 3 1.38 150 vC CIRC
3001X 3.19 525 BAC RECT
3002X 3.6 1.34 150 Cl CIRC
3003X 3.45 1.6 150 cl CIRC
3004X 3.64 150 vC RECT
3051X 3.54 1.88 150 vC CIRC
3052X 1.88 0.8 150 vC CIRC
3053X 2.55 1 150 vC CIRC
3902X 3.8 1.7 150 vC CIRC
3903X 3.74 1.87 150 vC CIRC
3904X 3.72 2.01 150 vC CIRC
3905X 3.76 1.5 150 vC CIRC
3951X 3.7 2.08 300 vC CIRC
LINE STYLES / COLOURS MATERIALS LEGEND - SEWERS
e BEEL o g g mer” Qe me o mesene
e Foul Syphon Sewer nhols s Other arine
JR— v".;...m Mein BRe Bk (o) — P Lamphoe () —(OF—  Rodding Eye (8W) — 2 Crangeinsowsrs) L Oufallheadwora
AN 3Nw. Foul Rilng Main l():(l: g:;ulvfa Box Culvert —Jl— Lamp hole (FAC) _."E_ Rodding Eys (F&C) —@§—— ChangeInsewer _.:— zan:ed
ssssasassa Combin oo —/x— Pumping Station (SW) —(QO=— Gauging point (W) — B} —  Refuxvave = Ventcolumn .
- St Zm::nz Syphon Sawer 8 Coneot s oy —f—  Pumping Station (Fac) —@=—  Gauging point (FAC) — | Fapvave E_DN‘ ;::L'."’:“' ok D rawn by yad avsa
A Concrete Sagments (botted! - ida entry manhole < amt i N
SN Combined Ring Hai O omere B ) —9-— :I:" e:"y Mmﬂe :::‘2) b :m: :am: ::&‘”c)) —He— :::" X)T Head of Public Sewer Ly
—— GI;IC Z:T;.Rlzﬂmm Conorsta ——_R— Blind shat (SW) —{ 1% storm Tank (sw) —f— vahe Micro Pumping Staton i . “g—. SOutherr}
Oranga - Buiding Over Agroement Area P Giaas Reiorced Plasic —flE—  Biind shat (F&C) —W  somTancFac) —®—  Ciosed Valve SHAPES (8) Tltle . 240409 Bon hams, Hoe Lane , Fel o] B N )
Dark Bilia sassswn ann Treated Effiuent MAC Masonry In regular Courses  __BA_ Ejoctor station (W) —F°  Vortexchamber (sw) —@— Arvawe A Arched R Socanguiar - B Wﬁtﬁ r
Pumle  ~ -Siudge wR :f;’“:mfm Couses e Ejectorstation (FAC) — I Vortsx chamber (F8C) — Ot~ Hatch box (W) C Coder T Teopazoicel
S cutrn o e WO Watertghtdoor (SW) @  Labelcise — @ Haihbox (50) R homeos X Ovar
« ~ Section PP Polypropylene 9 Watertight door (FAC) ———  Dummy/S24 manhole —>—— Direction amow .
Light Blus - - Surface Watsr :‘;ﬁ :Bm'g“::; vatc —E()—  Flushing ch. Mn-s (W) — Outfall 1™ Emptyngvave 1:335 :E::dﬁtﬂ(:nimfhn Date . 06/ 04/ 20 1 7
T Surface Watsr Rising Maln Sl Spun Iron —Z@)—  Flushing ch. Mn-s {F&C) — 1™~ Pensiock chamber —O“’— Catchpit 2nddigit: hundred metra northing Kientifier
Yellow ~Private ST Stesl —E1 Flushing ch. Nos (SW) [T  Damboards — O soskaway  sewer typs Idontior
ARUN DISTRICT COUNGIL Y/ /O Accoss Shat o e Gy —of Fushing oh. No-o (FSC) —[=—  siom Ovartiow £— et Sl 94 = FoulCombined
2D Decommissioned 277 Unknown —@=—  Demarcation Chamber ————@ Backdrop manhole —(=— Balancing Pond 4thdigh naxt sequantlal node




Appendix C Historical Borehole Records
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Appendix D WSCC Flood Risk Mapping & WSCC Highways
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Appendix E Microdrainage/Run-off Calculations
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RGP Design Limited Page 1
Metro House Um——
Northgate

Chichester POl19 1BE

Date 09/05/2017 16:55 Designed by sburnett §§§§§§§§&S§
File Checked by TStk
XP Solutions Source Control 2016.1

ICP SUDS Mean Annual Flood

Input
Return Period (years) 100 Soil 0.400
Area (ha) 1.970 Urban 0.000
SAAR (mm) 739 Region Number Region 7

Results 1/s

QBAR Rural 7.1
QBAR Urban 7.1

Q100 years 22.8
Q1 year 6.1

Q30 years 16.
Q100 years 22.8

N

©1982-2016 XP Solutions

ARUN DISTRICT COUNCIL Y/40/17/0UT



RGP Design Limited

Metro House

Northgate
Chichester ©PO19 1BE
Date 09/05/2017 16:58 Designed by sburnett
File Checked by
XP Solutions Source Control 2016.1
Greenfield Runoff Volume
FSR Data
Return Period (years) 100
Storm Duration (mins) 360
Region England and Wales
M5-60 (mm) 19.000
Ratio R 0.350
Areal Reduction Factor 1.00
Area (ha) 1.970
SAAR (mm) 740
CWI 110.161
Urban 0.000
SPR 37.000
Results
Percentage Runcff (%) 37.33
Greenfield Runoff Volume (m3) 463.552

©1982-2016 XP Solutions
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RGP Design Limited Page 1
Metro House D1298 I
Northgate Bonhams, Flansham, §
Chichester POl19 1BE Felpham, West Sussex P0O22 8NP §
Date 05/06/2017 (Rev A) Designed by SPB §\\§
File Porous Paving Rev A.srcx Checked by MJA §§
XP Solutions Source Control 2016.1
Summary of Results for 100 year Return Period (+40%)
Half Drain Time : 280 minutes.
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Contrel T Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)
15 min Summer 2.873 0.123 0.0 9.3 9.3 130.4 O K
30 min Summer 3.018 0.169 0.0 9.4 9.4 178.9 Flood Risk
60 min Summer 3.062 0.212 0.0 9.5 9.5 224.7 Flood Risk
120 min Summer 3.096 0.246 0.0 9.6 9.6 261.2 Flood Risk
180 min Summer 3.106 0.256 0.0 9.6 9.6 271.5 Flood Risk
240 min Summer 3.104 0.254 0.0 9.6 9.6 269.8 Flood Risk
360 min Summer 3.095 0.245 0.0 9.6 9.6 259.4 Flood Risk
480 min Summer 3.086 0.236 0.0 9.6 9.6 249.8 Flood Risk
600 min Summer 3.077 0.227 0.0 9.5 9.5 240.7 Flood Risk
720 min Summer 3.068 0.218 0.0 9.5 9.5 231.6 Flood Risk
960 min Summer 3.051 0.201 0.0 9.5 9.5 213.0 Flood Risk
1440 min Summer 3.016 0.166 0.0 9.4 9.4 176.2 Flood Risk
2160 min Summer 2.969 0.119 0.0 9.3 9.3 125.9 O K
2880 min Summer 2.929 0.079 0.0 9.2 9.2 83.9 O K
4320 min Summer 2.875 0.025 0.0 9.0 9.0 27.0 O K
5760 min Summer 2.852 0.002 0.0 9.0 9.0 2.1 O K
7200 min Summer 2.850 0.000 0.0 7.8 7.8 0.0 O K
8640 min Summer 2.850 0.000 0.0 6.7 6.7 0.0 O K
10080 min Summer 2.850 0.000 0.0 5.9 5.9 0.0 O K
15 min Winter 2.991 0.141 0.0 9.3 9.3 149.4 O K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?) (m?)
15 min Summer 124.633 0.0 140.3 25
30 min Summer 83.789 0.0 194.7 39
60 min Summer 53.779 0.0 255.2 68
120 min Summer 33.337 0.0 319.9 124
180 min Summer 24.832 0.0 359.3 182
240 min Summer 20.006 0.0 386.9 234
360 min Summer 14.706 0.0 427.9 292
480 min Summer 11.818 0.0 459.5 354
600 min Summer 9.966 0.0 484.2 422
720 min Summer 8.665 0.0 505.6 492
960 min Summer 6.943 0.0 540.1 626
1440 min Summer 5.071 0.0 589.8 896
2160 min Summer 3.696 0.0 643.1 1280
2880 min Summer 2.949 0.0 679.8 1644
4320 min Summer 2.142 0.0 734.4 2300
5760 min Summer 1.705 0.0 772.1 2944
7200 min Summer 1.427 0.0 800.0 0
8640 min Summer 1.235 0.0 823.0 0
10080 min Summer 1.093 0.0 842.1 0
15 min Winter 124.633 0.0 159.3 25
©1982-2016 XP Solutions
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Metro House
Northgate
Chichester POl19 1BE

D1298
Bonhams, Flansham,

Felpham, West Sussex P0O22 8NP
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Date 05/06/2017 (Rev A)

File Porous Paving Rev A.srcx

Designed by SPB
Checked by MJA

o
s

XP Solutions

Source Control 2016.1

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

(m) (m) (1/s) (1/s) (1/s) (m?)
30 min Winter 3.042 0.192 0.0 9.5 9.5 204.1 Flood Risk
60 min Winter 3.083 0.243 0.0 9.6 9.6 257.8 Flood Risk
120 min Winter 3.135 0.285 0.0 9.7 9.7 302.3 Flood Risk
180 min Winter 3.150 0.300 0.0 9.7 9.7 317.7 Flood Risk
2 cp BUTEREOn L wOn SIS 9. S0 3LE0D Flood Risk
360 min Winter 3.141 0.291 0.0 9.7 9.7 308.5 Flood Risk
480 min Winter 3.128 0.278 0.0 9.7 9.7 294.6 Flood Risk
600 min Winter 3.116 0.266 0.0 9.6 9.6 282.0 Flood Risk
720 min Winter 3.103 0.253 0.0 9.6 9.6 268.4 Flood Risk
960 min Winter 3.076 0.226 0.0 9.5 9.5 239.6 Flood Risk
1440 min Winter 3.022 0.172 0.0 9.4 9.4 182.3 Flood Risk
2160 min Winter 2.950 0.100 0.0 9.2 9.2 106.5 O K
2880 min Winter 2.895 0.045 0.0 9.1 9.1 47.7 O K
4320 min Winter 2.850 0.000 0.0 8.4 8.4 0.0 O K
5760 min Winter 2.850 0.000 0.0 6.7 6.7 0.0 O K
7200 min Winter 2.850 0.000 0.0 5.6 5.6 0.0 O K
8640 min Winter 2.850 0.000 0.0 4.8 4.8 0.0 O K
10080 min Winter 2.850 0.000 0.0 4.3 4.3 0.0 O K

Storm Rain Flooded Discharge Time-Peak

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

30 min Winter 83.789 0.0 220.2 39

60 min Winter 53.779 0.0 287.4 68

120 min Winter 33.337 0.0 360.2 124

180 min Winter 24.832 0.0 404.2 180

360 min Winter 0.0 482.5 336

480 min Winter 11.818 0.0 517.1 380

600 min Winter 9.966 0.0 545.0 458

720 min Winter 8.665 0.0 568.7 534

960 min Winter 6.943 0.0 607.7 684

1440 min Winter 5.071 0.0 664.6 966

2160 min Winter 3.696 0.0 724.0 1348

2880 min Winter 2.949 0.0 766.7 1696

4320 min Winter 2.142 0.0 828.8 0

5760 min Winter 1.705 0.0 872.1 0

7200 min Winter 1.427 0.0 904.9 0

8640 min Winter 1.235 0.0 932.2 0

10080 min Winter 1.093 0.0 955.0 0
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RGP Design Limited
Metro House D1298
Northgate Bonhams, Flansham,
Chichester POl19 1BE Felpham, West Sussex P0O22 8NP
Date 05/06/2017 (Rev A) Designed by SPB
File Porous Paving Rev A.srcx Checked by MJA
XP Solutions Source Control 2016.1
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) 0.678
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha) | From: To: (ha)
0 4 0.226 4 8 0.226 8 12 0.226
©1982-2016 XP Solutions
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RGP Design Limited Page 4
Metro House D1298 {U———
Northgate Bonhams, Flansham, § :
Chichester POl19 1BE Felpham, West Sussex P0O22 8NP i

Date 05/06/2017 (Rev A) Designed by SPB §\\§

File Porous Paving Rev A.srcx Checked by MJA §§

XP Solutions Source Control 2016.1

Model Details

Storage is Online Cover Level (m) 3.300

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 4.0
Membrane Percolation (mm/hr) 1000 Length (m) 883.8

Max Percolation (1/s) 982.0 Slope (1:X) 0.0

Safety Factor 2.0 Depression Storage (mm) >

Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 2.850 Membrane Depth (m) 0

Hydro-Brake Optimum® Outflow Control

Unit Reference MD-SHE-0124-7100-1000-7100

Design Head (m) 1.000
Design Flow (1/s) 7.1
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 124
Invert Level (m) 1.200
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.000 7.1
Flush-Flo™ 0.299 7.1
Kick-Flo® 0.657 5.8
Mean Flow over Head Range - 6.1

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake Optimum® as specified. Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 4.5 1.200 7.7 3.000 11.9 7.000 17.8
0.200 6.9 1.400 8.3 3.500 12.8 7.500 18.4
0.300 7.1 1.600 8.8 4,000 13.7 8.000 19.0
0.400 7.0 1.800 9.4 4,500 14.4 8.500 19.6
0.500 6.8 2.000 9.8 5.000 15.2 9.000 20.1
0.600 6.4 2.200 10.3 5.500 15.9 9.500 20.7
0.800 6.4 2.400 10.7 6.000 16.6
1.000 7.1 2.600 11.1 6.500 17.2

©1982-2016 XP Solutions
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From: Kevin Macknay <kavinmacknay @

s %y N~
SOX 8OV URD

Sent: Friday, March 31, 2017 4:50:23 PM
To: Mark Akmenkalns
Cc: Thomas Callaway; Paul Cann

Subject:

Mark,

RE: D1298 - Bonhams Felpham, West Sussex, PO22 8NP - FRA Enquiry

Re. your recent enquiry:

Flood Zones

Please confirm the Flood Zones for this area.
The site is within Flood Zone 1.

Please confirm surface water, reservoir flooding, sewer flooding. Please provide plans and depth
data

from your GIS UFMSW for 30yr, 100yr & 1000yr as applicable (OS Datum).

See attached plans showing flood outlines for 30yr, 100yr & 1000yr events.

Please confirm mapping and records for any surface water assets owned or maintained.
We do not have details of the new drainage layout recently constructed. You may be able to obtain
this information from Andrew Howick.

Please confirm if there are any future drainage improvements proposed for this area.
We are not aware of any currently planned.

Please confirm details of existing or planned flood alleviation and defences in this area.
We are not aware of any current flood defences within the area.

Please confirm if you are aware of any historic flooding within the confines of the site.
We are not aware of any historic flooding within the confines of the site. However, we are aware that
the area has flooded

Please confirm if you are aware of any historic flooding in close vicinity and/or on the public
highway.

Yes, we are aware that the area adjacent to the site, including Hoe Lane and the A259 (old layout) has
flooded in the past.

Groundwater

Assets

ARUN DISTRICT COUNCIL Y/40/17/0UT

Please confirm details of any groundwater flooding issues in the area, including flood levels, flood
extents and any available anecdotal information.

ESI Groundwater mapping shows that the NE section of the site is at moderate to low risk of ground
water flooding.

The SE section of the site is at high risk of ground water flooding.

The whole site has a low susceptibility rating for ground water flooding.

Please confirm mapping and records for any surface water assets owned or maintained.
We do not have details of the new drainage layout recently constructed. You may be able to obtain
this information from Andrew Howick.

Please confirm if there are any historic culverted watercourses within or in close vicinity to the site.
Please provide map records where available.

The site once had historic ditches running around most of its boundaries. It may also of had an
historic watercourse running north / south across the site.



e Please can you provide any map records denoting the highway drainage network. Is this a piped
system or soakaways?
We do not have details of the new drainage layout recently constructed. You may be able to obtain
this information from Andrew Howick.

Policy/Future
. Please confirm the most recent Strategic Flood Risk Assessment (SFRA).

T T I
STl

WS Loc

al Flood Risk Management Study — May 2014

ot P I L.
3L XEOV, R TS

. Please confirm if there are any future drainage improvements proposed for this area.
We are not aware of any currently planned.

. Please confirm if any drainage studies and/or SWMP have/are being assess for this area.
The EA are currently working on a catchment study for the Aldingbounre rife. However, we do not
have a date for the publication of this study.
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