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Ramboll UK has been commissioned by Hanbury Properties Ltd to undertake a Drainage Strategy
to facilitate Phase 2 Commercial Development at Oldlands Farm, Bognor Regis, West Sussex.

The site lies to the north-east of the approved Phase 1 commercial area and is bounded by the
Bognor Northern Relief Road and the main Bognor Regis railway line. The commercial
development area covers approximately 6.00ha of undeveloped agricultural farmland that has
been subdivided into plots for 4 no. Units (3 no. B2 usage 1 no. B8).

The purpose of this report is to confirm that a satisfactory strategy for the disposal of storm and
foul water within the proposed commercial development is achievable.

o o

%

2
sy

Q. SiTE
A v A SUINENENS

SRR
S\

o

%,

7

s,

RNR

oF RN N

v
7
/¢

%

%
o

7

“r

“wnd’
Srer
criry
g
2

e
4
s
vl

2

2

The Phase 2 commercial development is accessed through the Phase 1 development from the
A29 Trunk Road and lies to the north east of the Phase 1 development area. The approximate
National Grid Reference of the site is OSGB 101787N 494435E.

The topographical survey of the site shows the existing ground generally falling from the Bognor
Northern Relief Road in a typically south easterly direction towards the field ditches and the
Oldlands Farm Ditch. The existing site levels range from 2.32m AOD to approximately 0.33m
AOD at the watercourse and ditches.

The site has been agriculturally farmed over several years. The natural drainage regime is for
surface water to run directly off the surface clay soil and directly to the local ditches on the south
west boundary. The Oldlands Farm Ditch flows in a north west to south easterly direction along
the boundary of the site and forms part of the Internal Drainage Board system. Two small field
ditch or drainage channels which take runoff from the existing fields run under the railway and
discharge to the Lidsey Rife.

The Phase 2 development comprises of 4 separate plots and estate road with the following
catchment areas:

ARUN DISTRICT COUNCIL BE/47/18/RES
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Unit 1 (B2) = 7,490m?2
Unit 2 (B2) = 6,495m?2
Unit 3 (B8) = 20,700m?2

Unit 4 (B2) = 4,505m?2
Estate Roads = 4,500m?2 (1,100m? side road, 3,400m2 main access)

The entire site is to be raised above the required 2.0m AOD flood level as part of the flood
compensation works outlined within ‘Flood Risk and Drainage Assessment’ (FRA) document within
Appendix 2. Cut and fill volumes required for flood compensation remain as per section 5.8.5 of
the FRA document ensuring the site balances flood plain volumes before and after development,
as per the strategy outlined in Appendix 2. The Drainage and SuDS strategy for the Phase 2
development outlined in this report supersedes the strategy within the FRA.

I Q‘\:‘\\“\\\ WA IFATHER AfARamseesy :§1§'§§‘\§‘ FIHNATLSHH P Oaaagismy
W e At AW IRANY PR &1 0 RO DT AR TN SMAI SO RNEY § @ S0l ) REY Y RGNS Y Y

3.1 Proposed Design

National Planning Policy Framework requires new developments to not exacerbate flood risk
elsewhere and as such surface water drainage from the site is to be via controlled release. This
will be achieved via the use of Sustainable Drainage Systems (SuDS) with the aim of mimicking
as close as possible the natural drainage regime of the site.

Building Regulations Document Part H (2002) details the following hierarchy for disposal of
surface water flows:

1. To soakaway/infiltration systems
2. To watercourse
3. To sewer

Site investigations have shown the site to be underlain by brickearth clay soils with a high
groundwater content. Additionally, the site is being raised via made ground and as such
infiltration is not a suitable solution for the site. The Oldlands Farm Ditch runs adjacent to the
site and is therefore the best option for disposal of surface water under the aforementioned
hierarchy for discharge.

The proposed development has 4 no. units of varying size from 1,042m2 up to 10,610m?2 each
unit includes service yard for deliveries, car parking facilities and associated hard standing
infrastructure for pedestrian and vehicular access. Surface water will be generated because of
replacing the existing farmland with an impermeable road construction.

It is proposed that collection of surface water run-off from external hard standing areas will be
via permeable tanked pavement systems and traditional kerb and gulley or linear channels within

service yard or access points.

Roof drainage will be collected via standard rain water down pipes that will be connected into the
surface water drainage networks.

Due to the large catchment areas, underground storage tanks will be required with an
appropriate flow control device to hold back surface water flows to allow for gradual release back

into the natural surface water regime at the Oldlands Farm ditch.

To attenuate flows within the access roads an oversized pipe network will be utilised prior to
outfall to the ditch.

See Appendix 1 for Proposed Drainage Layout.
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3.2 Catchment Characteristics

The storm water runoff generated from the site will be managed using appropriate SUDS
techniques up to the 1 in 100 year +40% storm event. This will ensure that the peak rate of
storm water leaving the developed site is controlled and accounted for in the design.

As the intention is to discharge to a watercourse, the requirement specified is for the proposed
peak storm water runoff rate (1 in 100 year, 6 hour rainfall event) and runoff volume not to
exceed pre-development rates (DEFRA, 2015). The Greenfield runoff rate has been calculated
using the Interim Code of Practice for Sustainable Drainage Systems (ICP SUDS) methodology
using Micro Drainage software (Micro Drainage Limited., 2017). The input variables for the ICP
SUDS methodology are the same as for the Institute of Hydrology Report 124 (IH124) method.
Results are summarised below, full details are within Appendix 3.

ICP SUDS mean annual flood flow rate equation:

QBARRyga, = 0.00108 X AREAgge X SAAR, 17 X SOIL, 45

Unit No. Quar (17:8)
Unit 1 2.7
Unit-2 2.4
Unit: 3 7.5
Unit 4 1.6
Estate Roads 1.6

Based on the above, the runoff limitation should be based on a maximum discharge of Quar 0f 1.6
to 7.51/s. The aspiration for the discharge of surface water runoff to be limited to Greenfield
equivalent rates from the site provides a very onerous flow restriction, however, and would result
in an elevated risk of blockage to a flow restriction device, increasing the maintenance burden.
As such, Environment Agency (EA) guidance (Kellagher, 2013) stating a minimum value of

5.01/ s for flow devices will be adopted in this design.

To achieve flow rate above the 5.0l/s minimum outflow rate, it is proposed to split the Phase 2
site into 2 no. surface water drainage networks as follows:

Network 1
Unit 1 + Unit 2 + Estate Side Road. Qpar= 2.7 + 2.4 + 0.4 = 5.5I/s

Network 2
Unit 3 + Unit 4. + Estate Main Access. Qpar= 7.5 + 1.6 + 1.2 = 10.3l/s

3.3 Output Summary

It is intended that flows will be restricted by a combination of orifices and ultimately vortex flow
control units at the final discharge points in both drainage networks.

Both networks have been designed to contain water below ground to prevent flooding of the plots
across the range of storm durations. This will be achieved through a combination of storage
within attenuation tanks and permeable paving subbase.

Table 1 below sets out the contributing catchment summary for both networks which is taken as

the impermeable surface only: carriageway, footway, building footprint, car parks and service
yards.

ARUN DISTRICT COUNCIL BE/47/18/RES
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Due to the low-lying area and adjacent flood plain, all surface water outfalls discharging below
the 2.0m AQOD flood level will utilise non-return valves on the outfall pipes to prevent backflow
from the watercourse into the drainage network. A freeboard above ditch invert level is to be
provided where falls allow whilst maintaining minimum cover depths to pipework.

3.4 Outfall Flow Restricting Device — Vortex Flow Control

The flow control at the outflow locations will be controlled using a vortex flow control device.
This device is self-activated and delivers effective flow control to mitigate against adverse
downstream affects. Under low flow conditions, the flow control behaves like an oversized
orifice. As the water depth increases, a vortex begins to form within the unit which creates a
back pressure and chokes the flow through the aperture restricting the flow during higher flow
conditions.

The device will require periodic inspection and maintenance to ensure any build-up of blockage
material is removed but has a lower risk of blockage than a traditional orifice.

3.5 Pollution Control
The car parks and services yards are considered as moderate risk in regard to fuel spillages and

therefore oil/petrol interceptors will be employed prior to outfall to the natural watercourse. This
will be in the form of a Class 1 Full Retention Separator.

N SR TAS AT OV S8 S R0 S SO ITIN TR S OTONT MM TN OSSN NSNS
8 FOHDL IFATEH A RHAGHENSEHYTY DERS OGN FHELOSONHY
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The foul water discharge from each unit will be managed via standard gravity fed systems. Each
network will culminate at a centralised private foul pumping station serving the Phase 2 site.
This will discharge into the Enabling Works foul drainage network and ultimately to the existing
foul network installed as part of the Phase 1 development.

The existing foul system drains via gravity within the access road to a public pumping station
located at the entrance to the Oldlands Farm Estate adjacent to the A259, A29 roundabout.
Acceptance of foul flows is subject to agreement with the sewer authority who have adopted the
pumping station.
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A key consideration of the drainage design is to ensure a minimum requirement level for

maintenance to minimise the risk of the system failing and the cost and disruption associated
with rectifying any issues caused by defects. The main issues associated with maintenance of
drainage systems are sedimentation, root ingress and associated blockage of pipes, manholes

and SUDS features.

The design incorporates measures to mitigate these issues through the use of sumps and trapped

gullies to reduce sediment flows through the system. The correct installation of the specified
pipe surround material will mitigate the risk of root infiltration into the underground drainage.
Whilst these measures will reduce the risk of a reduction in performance, the access road
drainage systems across will nevertheless require regular maintenance which should be
incorporated within the maintenance regime for the development as a whole.

The table below provides details of the recommended maintenance measures for the access road

drainage system:

Maintenance schedule Required Action Frequency
Remove sediment and debris from
inspection chambers and flow Annually
control chambers

Regular Maintenance ) )
Cleaning of any filters and swales as

Annually

below
Remove any root ingress Asrequired

Oceasional Maintenance

Remedial Actions

Monitoring

CCTV survey of drains to check
alignment, cracking and joint

displacement

Jetting of drains

Reconstruct cracked pipes or lengths

of pipework with joint displacement

Filter drains - replacement of

clogged geotextile

Replace damaged gulley and

inspection chamber covers

Inspect silt traps and note rate of

sedimentation accumulation

Check gullies and remove silt or
debris

10 yearintervals

5 year intervals or as required

Asrequired

10 years or as required

Asrequired

Monthly inithe first year and then

annually:

Quarterly and after leatf fall

Maintenance and phasing arrangements for the Oldlands Farm Ditch are to be dictated by the
Lead Local Flood Authority (LLFA), Arun District Council. Access to the ditch has been provided

for the LLFA.
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Existing surface water runoff from farmland discharges to a number of receiving ditches. Surface
water runoff from the new development will be discharged into the existing ditch network via a
carrier pipe drainage system located within the carriageways and beneath the proposed hard
standing areas.

In order to attenuate surface water discharge to the watercourses in order to mitigate
downstream affects, flows will be restricted to greenfield run-off rates (Network 1, 6.7I/s,
Network 2, 9.11/s) by use of vortex flow control device located at the final manhole preceding
each outfall position. Attenuation storage has been incorporated into the carrier pipe design as
online storage.

The two drainage networks have been designed to prevent surface flooding for rainfall events up
to the 1 in 100 year storm + climate change (applied as a 40% uplift in peak rainfall intensity).

Foul water will be drained via gravity connecting to centralised private pumping station. This will
then discharge to the Enabling Works foul network and ultimately the public pumping station
located at the entrance to the Oldlands Farm site.
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DEFRA. (2015). Sustainable Drainage Systems, Non-statutory technical standards for sustainable
drainage systems. London: Department for Environment, Food and Rural Affairs.
Kellagher, R. (2013). Rainfall Runoff Management for Developments - Report SC030219. Bristol:

Environment Agency.
Micro Drainage Limited. (2017). Micro Drainage. UK: XP Solutions.
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i Executive Summary

CLIENT Hanbury Properties

SITE NAME Phase 2 Oldlands Farm, Bognor Regis

SITE LOCATION SU 84566 01875

SITE AREA 600 ha

CURRENT LAND USE Undeveloped arable srazing farmiand

PRUOPOSED LAND U5E B2 & BB Comimerciai Development

Rrickearth clay over Raised Beach Deposits (chalk

SITE GEOLOGY devived sand and gravel) and subseguantly the
Upiser Chalk.

SOIL INFILTRATION RATE N/A
GROUNDWATER LEVELS 1BC
G

/]

.

_
.

7

¢
7

.

AROUNDWATER 5PZ / AQUIFER Not in 5BZ / hecondary A Aquifer (Superficial Soils)
GROUND CONTAMINATION None identified

Flood Zone 2. & 3.
Flood compensation used to move siteto 7 1

FLUVIAL (RIVERS & WATERCOURSES) Flooding from Oldlands Farm Ditch & Lidsey Rife
PLUVIAL [SURFACE WATER) General ponding on axsting surface
GROUNDWATER Not a risk

EXISTING/PROPOSED SEWERS & MAINS | Nota risk

ARTIFICIAL Not a risk

TiIDAL Not a risk

ENVIRUNMENT AGENCY FLOOD ZONE

.
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o R
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N
N
.

%

.
)
.

//,.—

7,
£

L

.

SURFACE WATER STRATEGY Qutfall to existing watercourse
PROPOSED SUDS TYRE Permeable Block Paving with sealed base
Attenuation Tanks

EXISTING SW PEAK FLOW RATE Greenfield QBar - 21.0 /s

PROPOSED SW FEAK FLOW RATE Max 21.0 /s {1:100+30%)

FOUL WATER STRATEGY Puroped to existing foul netwark

E

p

.
.

7

.

Lo

.

KISTING FW PEAK FLOW RATE N/A
ROPOSED FW PEAK FLOW RATE 1BC pumped main
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2 Introduction

2.1
2.1.1

2.1.2

2.13

2.2

2.2.1

2.2.2

ARUN DISTRICT COUNCIL BE/AEHB/BHS

Scope

MIJA Consulting has been commissioned by Hanbury Properties Ltd to undertake a Flood Risk
Assessment and Drainage Strategy to accompany an outline planning application for the
Phase 2 Commercial Development at Oldlands Farm, Bognor Regis, West Sussex.

The land forms part of the commercial development of the Felpham Site 6 Housing
Development. The commercial development area covers approximately 6.00Ha of
undeveloped agricultural farmland.

The site lies to the north east of the approved Phase 1 commercial area and is bounded by
the Bognor Northern Relief Road (BNRR) and the main Bognor Regis railway. Within the
application an area of undeveloped agricultural farmland is included for floodplain
compensation works located to the north of the Bognor Northern Relief Road (BNRR).

The proposed commercial development consists of the construction of a number of B2 & B8
units with associated access roads, hardstanding parking areas and soft landscaping. Refer to
Appendix A for site preliminary site layouts & options.

Report Structure

The National Planning Policy Framework - Department for Communities and Local
Government (2012) is the current guidance on development and flood risk in England and
Wales.

The Flood Risk technical guidance for the National Planning Policy Framework requires a
Flood Risk Assessment to be carried out to consider all potential forms of flooding including
that from river, sea, estuarial, land drainage, groundwater, overland flow, surface water run-
off, sewer systems, and artificial water bodies (lakes, reservoirs, canals etc).

A Flood Risk Assessment is required to consider the impact of all these potential forms
flooding on both the development site and off site parties and land.

This report will take the structure of a ‘Flood Risk Assessment’ in accordance with the
Environment Agency’s Flood Risk Assessment Guidance, the National Planning Policy
Framework and CIRIA Report 624 ‘Development and Flood Risk — Guidance for the
Construction Industry.

5 ANgf15/0455/5130
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The purposes of this report are:

® To confirm that the proposed development has a suitable strategy for dealing with
potential flood risks.

® To confirm that a satisfactory strategy for the disposal of surface and foul water
from the proposed development is achievable.

® This development will not increase the risk of flooding to any offsite parties and
land.




3 Existing Site
3.1 Site Location and Description

3.1.1 The proposed development covers an area of approximately 6.0 ha of undeveloped
agricultural farmland and lies to the north east of the Phase 1 commercial development area
accessed from the A29 Trunk Road and lies between the Bognor Regis Rail line and the
Bognor Northern Relief Road, currently under construction.

The approximate National Grid Reference of the site is SU 94566 01825

Figure 1: Site Location

£15/0455/5130
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4.1
4.1.1

4.1.2

Topographical and Geological Information

Topography

The topographical survey of the site shows the existing ground generally falling from the
Bognor Northern Relief Road (BNRR) in a typically south easterly direction towards the field
ditches and the Oldlands Farm Ditch.

The site levels range from 2.75m AOD to approximately 0.85m AOD at the watercourse and
ditches.
Refer to Appendix B for the existing Topographical Survey.

4.2 Geology & Hydrogeology

4.2.1

4.2.2

4.2.3

The Geological Survey map of the area indicates that the site is underlain by Aeolian
Deposits (Brickearth clay) over Raised Beach Deposits (chalk derived sand and gravel) and
subsequently the Upper Chalk. The area to the east of the site, in the vicinity of the Lidsey
Rife, is shown to be underlain by a tract of Tidal River Deposits comprising silty and sandy
clays with sand and gravel.

Ground investigations undertaken on Phase 1 encountered groundwater within a number of
trial holes within the clay / silt layers. Consequently soakage testing was not carried out due
to the nature of the sub strata.

Infiltration type drainage would not be suitable within this site.

As the existing site has been agriculturally farmed over a number of years the natural
drainage regime is for surface water to run directly off the surface impermeable clay soils
and directly to the local ditches and Oldlands Farm Ditch on the southern western boundary.

4.3 Catchment Information

43.1

4.3.2

4.3.3

ARUN DISTRICT COUNCIL BE/AEHB/BHS

Watercourses
The Oldlands Farm Ditch flows in a north west to southern easterly direction along the
boundary of the site and forms part of the Internal Drainage Board (IDB) system.

This watercourse takes runoff from an area of the village of Shripney together with direct
runoff from the surrounding farmland. At the crossing point with the Bognor Northern Relief
Road (BNRR) a new culvert together with flood arches has been installed. The ditch runs in
open ditch before discharging to a culvert under the Bognor to Chichester railway line. The
Oldlands Farm Ditch ultimately discharges to the Lidsey Rife approximately 300m to the
east.

Two small field ditch or drainage channels which take runoff from the existing fields also run
under the railway and discharge to the Lidsey Rife.

9 ANgf15/0455/5130



5 Flood Risk Assessment

5.1 Flood Zone Map

Figure 4: Extract from Environment Agency Flood Zone Map
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© Environment Agency 2011

f Main Rivers

Dark blue shows the area that could be affected by flooding, either from rivers or the sea, if there were no flood
defences. This area could be flooded:
U From the sea by a flood that has a 0.5 per cent (1 in 200) or greater chance of happening each year.

U From a river by a flood that has a 1 per cent {1 in 100) or greater chance of happening each year.

Light blue shows the additional extent of an extreme flood from rivers or the sea. These outlying areas are likely to

be affected by a major flood, with up to a 0.1 per cent (1 in 1000) chance of occurring each year.

5.2 The Environment Agency’s indicative Flood Map shows the site to be currently located
within Flood Zones 2 & 3.
Zone 2 is land assessed as having between a 1 in 100 year and 1 in 1000 annual probability
of flooding, while Zone 3 is land assessed as having between a 1 in 100 year or greater
annual probability of flooding from a river or stream in any year by the Environment Agency.

10 ANgf15/0455/5130
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As stated the Environment Agency Flood Map is indicative only and takes no account of
actual ground levels or features. These flood maps are derived from coarse scale JFLOW
modelling which bases part of the results on assumptions of hydrology and topography. This
does lead to inaccuracies in the plans and therefore cannot be used as an accurate guide to
flooding. However, they are intended to be an indicative measure to flood risk.

The Environment Agency has confirmed the predicted flood level within this area which does
alter the current flood maps.

Flood Levels:

The original 100 year fluvial flood level was 1.82m AOD however this was increased to a level
of 2.0m AQOD to include for climate change and following the results from the Strategic Flood
Risk Assessment.

The Phase 1 Commercial Development land was lifted out of the floodplain by utilising flood
compensation. The floodplain was then altered and moved north of the BNRR on existing
agricultural land.

Appendix C shows the actual flood zone when based on the topographical survey

The flood risk technical Guidance to the National Planning Policy Framework Table 2: Flood
Risk Vulnerability classification, classifies commercial developments as ‘Less Vulnerable’.

NPPF Table 2 of technical Guidance: Flood Risk Vulnerability classification
Less vulnerable

® Police, ambulance and fire stations which are not required to be operational
i di

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

Water treatment works which do not need to remain operational during times of
flood.

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

11 ANgf15/0455/5130
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NPPF Table 3: Flood Risk Vulnerability and Flood Zone ‘compatibility’

Flood risk Essantial Water Highly hfore Less
vislnerability infrastructure | compatible | vuinerable | wvulnerable | vulnerable

zlazsification
{uoa talble

Zone 1 ¥ v v e 7
Zone 2 . ¥ Excaption v V'
- Test
7 B Ak
2 requbned
?é A
o | Leve da Exveption ¥ * Excepiion ¥
kS Test reguived T&stv
P reguired
o
8 Zone 3 | Expeplion ¥ x x x
R | funclional | Test requirexd
;% floodplain

Key: = Development is spproprisde.
* Developmant shouwld not be pemitted.
Table 2 & 3 of the NPPF would indicate that commercial developments ‘less vulnerable’ can
be located within Flood Zone 2 & 3a and are considered appropriate under the National
Planning Policy Framework.

It is the developer’s intention to lift the site out of flood zones 2 & 3 and into flood zone 1
above the 2.0m AOD contour. To do this they intend to provide floodplain compensation
within the vicinity of the site.

Floodplain Compensation

As stated previously the proposed development currently lies partially within flood zones 2
& 3 with existing ground levels ranging from 2.75m AOD — circa 0.75m AOD. It is proposed to
lift the site within Zones 2 & 3 to above the level of 2.0m AOD by using floodplain
compensation and relocating the floodplain to the land to the north which currently lies
above the 2.0m AOD contour adjacent to the existing flood compensation area.

The flood compensation has been designed in accordance with the normal Environment
Agency policy and Appendix 3 of the CIRIA guide €624 entitled "Development and flood risk -
guidance for the construction industry" where compensatory storage is provided on a
"volume-for-volume" and "level-for-level" basis (e.g. for each 0.2 m slice of filling there is a
slice of excavation at the same level and volume) to ensure no loss of floodplain occurs.

Floodplain compensation has been utilised on both the Bognor Northern Relief Road where
the road crosses the Oldlands Farm Ditch and Oldlands Farm Phase 1 Commercial
Development. The location of this on existing agricultural land to the north of the Bognor
North Relief Road.

12 ANgf15/0455/5130
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The proposed floodplain compensation area is to the north of the new Bognor Northern

Relief Road (BNRR) the proposal is to extend the existing compensation area as shown in

Appendix D.

Flood Compensation areas & volumes.

Existing site area:

2.00 46,844 4,626
1.90 45,677 4,527
1.80 44,855 4,444
1.70 44,030 4,354
1.60 43,054 4,231
1.50 41,573 4,043
1.40 39,296 3,785
1.30 36,397 3,389
1.20 31,104 2,683
1.10 22,292 1,150
1.00 6,011 301

0.90 712 36

Total fill volume 37,569m3

Flood compensation areas:

2.00 53,600 5,350
1.90 53,400 5,310
1.80 52,800 5,233
1.70 51,850 5,110
1.60 51,700 4,965
1.50 50,500 4,790
1.40 48,800 4,495
1.30 47,000 3,758
1.20 42,900 1,661
1.10 32,250 1,010
1.00 20,200 48
0.90 960
Total cut volume 46,906m3

13
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The floodplain compensation will link level for level with the Phase 1 development
compensation area to allow a continuous floodplain which is linked by a new flood relief
channel adjacent to the site boundary and the Oldlands Farm Ditch.

To ensure continuity between the existing flood compensation area to the north, the new
compensation area and the Oldlands Farm ditch a new flood channel has been introduced
on the south east boundary of the site adjacent to the railway. This will ensure that the flood
compensation areas & Oldlands Farm ditch will link both north of the BNRR and south of the
development prior to the ditch outfalling under the main rail line.

Tidal Flood Risk

The Tidal Flood Risk to the site is extremely low. Sea defences are well maintained and
provide sufficient defence against the predicted 1:200 year tidal level. If a more extreme
event or a localised breach occurred the risk to the site in minimal due to the distance to the
sea defence.

Sequential Test

The National Planning Policy Framework Guidance states that Planning Authorities should
complete a risk based ‘Sequential Test’ at all stages of the planning process, to steer new
development to areas with the lowest probability of flooding.

Under the requirements of the ‘sequential test’ and as the proposed commercial
development is to be located within an amended flood zone 1 (lowest risk), there are no
more suitable, developable and deliverable alternative sites, better located from a flood risk
perspective, which would accommodate the proposed development.

14 &Me/15/0455/5130
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Impact of Development on Flood Risk

This section identifies sources of potential flood risk to the site.

The sources of flooding that could potentially affect the site include flooding from
groundwater, rivers (fluvial), overland runoff (pluvial), artificial sources and flooding from
overloaded existing and proposed sewer networks.

History of Flooding

Part of the site is currently within flood zones 2 & 3 and is known to flood from the adjacent
watercourse. However, with the proposed flood compensation works the site will move to
flood zone 1 with a low risk of flooding.

Existing Watercourses

Flood water from the watercourse known as the Oldlands Farm Ditch which runs along the
south western boundary and is the main cause of the on-site flooding as well as an un-
named field ditch discharging under the rail line.

The Environment Agency have acknowledged that the catchment responds slowly and
mirrors the flood levels on the Lidsey Rife.

The Lidsey Rife is located approximately 300m to the east and does not directly present a
flood risk.

Waterbodies

An existing highway drainage pond associated with the Bognor Northern Relief Road lies to
the west of the site but does not pose a flood risk to the site.

There are no reservoirs or canals or other artificial sources of flooding within a 500m radius
of the development area.

Groundwater
From the Ground Investigation the Environment Agency has confirmed that they have no
recorded incidents of flooding to this development site from groundwater.

Existing Sewers
Southern Water has indicated that there have been no recorded incidents of flooding from
public sewers within a 500m radius of the site.

Tidal Flood Risk

The Tidal Flood Risk to the site is extremely low. Sea defences are well maintained and
provide sufficient defence against the predicted 1:200 year tidal level. If a more extreme
event or a localised breach occurred the risk to the site in minimal due to the distance to the
sea defence.

15 ANgf15/0455/5130
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Proposed Site Drainage

Artificial drainage systems and infrastructure within, or in close proximity to, the site may
present a risk of flooding through the capacity of the systems being exceeded or the
structural, hydraulic, mechanical or operational failure of the system occurring.

In the context of the proposed site there are likely to be installed as part of the
development, the following systems which may present a flood risk:
* Piped gravity foul/ surface water sewers and a foul rising main.
®  SUDS systems for the collection and conveyance of surface water runoff within the
site boundary.

The surface water runoff generated on the site as a result of the development will be

managed using appropriate SUDS techniques up to the 1 in 100 +30% storm event. This will
ensure that the peak rate of surface water leaving the developed site

16 ANgf15/0455/5130
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Existing and Proposed Site Runoff

This section aims to calculate the estimated peak runoff rate of surface water leaving the
site, for the pre development conditions.

These discharge rates have then been used for the preliminary design of the surface water
drainage strategy for the proposed development.

Existing Surface Water Runoff Rate

As the intention is to discharge to a watercourse the minimum requirement is for the
proposed peak surface water runoff rate and runoff volume not to exceed pre-development
rates. The Greenfield runoff rate has been calculated using the Institute of Hydrology Report
124 methodology to determine the level of acceptable rate of discharge from the site to the
receiving watercourse.

The natural topography of the site is such that all surface runoff typically flows in a south
easterly direction from the BNRR boundary towards the Oldlands Farm Ditch and the
existing field ditch system.

An assessment of the estimated current Greenfield runoff rate has been carried out using
the Institute of Hydrology Report 124 methodology using Micro Drainage software.

Refer to Appendix E for a summary of results.

IH124 mean annual flood flow rate equation:
QBARRural = 0.00108 x AREA 0.89 x SAAR 1.17 x SOIL 2.17

Catchment: 6.0ha

lin 1 year 18.1 I/sec
1in 30 year 48.3 I/sec
1in 100 year 68.0 I/sec
QBar 21.31/sec

Based on the above all discharge from the site will be restricted to a maximum discharge of
21 |/sec (QBar) for all storm events.

Proposed Development Surface Water Runoff Rate

The estimated peak runoff rate from the proposed site is based on 100% runoff from
impermeable areas and 0% runoff from permeable areas, in accordance with CIRIA
€697 The SUDS Manual & Preliminary rainfall runoff management for Developments
(EA/DEFRA W5-074/A).

17 ANgf15/0455/5130
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7.4.2 Asuitable method for the estimation of peak flow is the Rational method,
Q=2.78 CIA.

Where:
Q =flow (I/s)
| = rainfall intensity (mm/hr), return period equal to time of concentration
(to include a 30% increase for predicted climate change)
A = Impermeable area drained (ha)
C = runoff coefficient, assumed to be 1.0

Catchment: 4.30ha

lin 1vyear 204 |/sec
1in 30 year 495 |/sec
1in 100 year 656 |/sec
1in 100 year 853 |/sec
+30% CC

7.4.3 It can be seen that as a result of this development and the increase in impermeable areas,
the peak rate and volume at which surface water could potentially runoff the site if not
effectively managed, will be greater than in its Greenfield state.

To mitigate this increase in potential additional runoff due to development the discharge will
be constrained to QBar (mean annual peak rate of runoff for the Greenfield site), calculated
for this site at 21 1/s.

18 ANgf15/0455/5130
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Surface Water Drainage Strategy

The National Planning Policy Framework requires that new developments do not exacerbate
flood risks elsewhere, which means there is a need to control drainage and runoff to ensure
there are no increases in overland flow as a result of the development.

Sustainable Drainage Systems (SuDS) will be incorporated into the surface water drainage
strategy to mitigate the additional runoff and reduce flood risk to downstream areas.

The philosophy of the SuDS will be to replicate as closely as possible the natural drainage
regime from a site before development, reducing the impact on receiving watercourses.

The Building Regulations Document H (2002) details a hierarchy of potential methods of
disposing of surface water from a site:
® An adequate soakaway or some other adequate infiltration system, or where that is
not practicable,
® A watercourse, or where that is not practicable,

¢ Asewer

The site investigations on the adjacent site have shown that the site is underlain by
Brickearth clay soils with a high groundwater content and would be unsuitable for
infiltration type SUDS. Furthermore the site is being raised which would make it also
unsuitable for an infiltration drainage solution.

Surface water runoff will be managed in accordance with current requirements to mimic the
existing runoff to Oldlands Farm Ditch by incorporating Sustainable Urban Drainage (SUDs)
into development. The suitability of various techniques has been assessed using the SUDS
management train as stated in the CIRIA Manual C697. The various techniques will be
reviewed as to their suitability in consideration of the characteristics of the development to
manage runoff at source. The use of SUDS systems will provide an improvement to the
biodiversity and water quality and a reduction in runoff peak runoff flows.

The surface water runoff from the development for all storm events including the 1-year, 30-
year, 100-year and 100-year +30% climate change storms will be attenuated and discharged
into the adjacent watercourses at no greater than the mean annual peak runoff rate QBar
from the undeveloped Greenfield site of 21 I/sec.
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Appendix F shows the preliminary drainage strategy for the site. Various SUDs features will
be used within the storm water system before the attenuated runoff discharges to the
watercourse.

Due to the proposed layouts the management of the surface water will be split into typically
3 catchments with the maximum discharge apportioned depending on percentage of site
covered.

Access Road:

Due to the nature of the site with heavy traffic movements the road will be constructed as a
standard industrial type road with runoff being drained via gullies. To attenuate flows it is
intended to attenuate flows within a culvert or oversized pipe system under the access road
prior to the ditch.

Employment Areas:

Runoff from the parking areas will drain via a permeable paved surface to the sub base
below. Storm water will be stored temporarily within the voids before discharging to an
attenuation tank allowing a controlled discharge to the watercourse.

The permeable type sub base will provide a first treatment to runoff and improve the
downstream water quality.

Roof runoff will be collected by traditional guttering and downpipe system where it will be
discharged to the sub base of the permeable paving structure within the parking areas via
permavoid® diffuser cells or to adjacent swales.

Rainwater Harvesting will be considered for all buildings which will provide an opportunity
to recycle rainwater for use in toilet flushing. This will be part of any detailed planning
application for the proposed units.

Storm water catchments & typical discharge rates:
B2 Uses only (12 units):

Catchment Area Max discharge Impermeable area | Typical storage
Area (Ha) rate I/sec Ha (Approx) volume
required
1 2.0 7 l/sec 1.60 1350m3
Units 1 -5
2 2.5 8 |/sec 2.00 1700m3
Units 6 — 10
3 1.5 6 I/sec 1.20 900m?
Units 11 -12
Total 6.00 211/sec
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8.8.2 B2/B8 Uses only (8 units):

Catchment Area Max discharge Impermeable area | Typical storage
Area (Ha) rate I/sec Ha (Approx) volume
required
1 2.0 7 l/sec 1.60 1350m?
Units 1 -5
2 2.65 8 l/sec 2.00 1700m?
Units 6 — 7
3 1.35 6 I/sec 1.20 900m?3
Units 7 -8
Total 6.00 21 1/sec

The discharge from the total site will be restricted to a maximum discharge of
21 I/sec (QBar) to the Oldlands Farm Ditch. The above attenuation volumes have been
assessed using the Micro Drainage suite of programs.

8.9 As the site is being raised above the fluvial floodplain with imported fill and due to the
nature of the existing sub strata all SUDs features will be sealed with an impermeable
membrane. This is to prevent site runoff infiltrating to the made ground and creating

stability issues. This will also prevent groundwater entering the pond creating less capacity
than required.

21 ANgf15/0455/5130
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9 Foul water drainage strategy

9.1 It is proposed that the foul water discharge from each unit will drain via gravity through a
piped network before discharging to a sewer system within the development road network.

This sewer will convey flow to a pumping station located within the middle of the site. The
station will then pump via a rising main to a point on the existing foul sewer system within
the Phase 1 development area.

22 ANgf15/0455/5130
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Summary & Conclusions

The land forms part of the commercial development area for the Felpham Site 6 Housing
Development. The proposed commercial development consists of the construction of a
mixture of B2 & B8 units with associated access roads, hardstanding parking areas and soft
landscaping.

The Environment Agency’s indicative Flood Map shows the site to be currently located
within Flood Zones 1, 2 & 3.

Zone 1 is land assessed as having a less than 1 in 1000 (<0.1%) annual probability of flooding,
Zone 2 is land assessed as having between a 1 in 100 year and 1 in 1000 annual probability
of flooding, while Zone 3 is land assessed as having between a 1 in 100 year or greater
annual probability of flooding from a river or stream in any year by the Environment Agency.

No other sources of flooding were identified on or within the vicinity of the site including
that from groundwater, tidal, overland runoff (pluvial), artificial sources and flooding from
overloaded existing and proposed sewer networks.

The majority of the development area lies within flood zones 2 & 3 however it is intended to
be lifted out of the known flood area and into flood zone 1 by using floodplain compensation
and relocating the floodplain to adjacent land which currently lies above the 2.0m AOD
contour.

The flood compensation has been designed in accordance with the normal Environment
Agency policy and Appendix 3 of the CIRIA guide €624 entitled "Development and flood risk -
guidance for the construction industry" where compensatory storage is provided on a
"volume-for-volume" and "level-for-level" basis (e.g. for each 0.2 m slice of filling there is a
slice of excavation at the same level and volume) to ensure no loss of floodplain occurs.

The existing sub strata consists on an impermeable clay with existing runoff discharging to
the adjacent Oldlands Farm ditch. With infiltration techniques being unsuitable the runoff
from the development will mimic the existing and will be restricted to a maximum Qbar
discharge of 21 I/sec for all storm events.
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Surface water runoff will be managed in accordance with current requirements to mimic the
existing runoff to Oldlands Farm Ditch by incorporating Sustainable Urban Drainage (SUDs)
into development. The suitability of various techniques has been assessed using the SUDS
management train as stated in the CIRIA Manual C697. The various techniques will be
reviewed as to their suitability in consideration of the characteristics of the development to
manage runoff at source. The use of SUDS systems will provide an improvement to the
biodiversity and water quality and a reduction in runoff peak runoff flows.

The surface water runoff from the development for all storm events including the 1-year, 30-
year, 100-year and 100-year +30% climate change storms will be attenuated and discharged
into the adjacent watercourse or flood relief channel.

This report concludes that:

® To confirm that the proposed development has a suitable strategy for dealing with
potential flood risks.

® To confirm that a satisfactory strategy for the disposal of surface and foul water
from the proposed development is achievable.

® This development will not increase the risk of flooding to any offsite parties and
land.
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Topographical Survey
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Appendix C

Existing Floodplain Plan

£15/0455/5130

27

ARUN DISTRICT COUNCIL BE/AEHB/BHS



L1NO/51/85MV TIDNNOD LOIYLSIA NNYY

/ I 2 / 3 N ]
/ & 2
““\ 11 -00 ; / \\\ ’ W_ *
i 1 / / ' 7 E
I /7 / = —
: { j % /7 /,
/ / 4y N
/ / / ..
: @ / o
; % 7 £
Y (4] W 5
a
|l w
>
S|s
5 ot
£=|5
o (] o
= n
- =
%3 N
& )
ST oS o
3 . (@) Q
L (977 Q S
% % n |o
/ / G\\\\ 7 e O
/ 2 % m O
% ; ;s - O
| w / 7 5 Svl@a
“m o, .M ) \\ = m d o O d
. o 2} [v4 ~ S|/
B ; S O ol %
‘ f + U ; “ 7 ; a oY =
% | i / . z i
Z i : M\ 5 ‘ z = ND| 5
r i = c—
I} \ L O -~l.= o
. . : | { 5 4|53
Z _ . o / 3 a O c (.2
Nive o : oL i
\ w i \
[ \
“ i \
: i 1 \
11 / \
; AT e I ¢ \ “
g ? ! w N 7 %
i | .
i tsl| k¥ 7 pie 4
% L1 } % sy z
11 ; \\\\\ % ’
44 i 7
; 11 i # \w\\w,\\.w\\
} “ ; \ feon 3
1 7 \ s .A\H o
\ “ # 2
= 4
\ | |
\ < “ \\\\\\\\

L2

. n\

N\

&

{i

A

e
(57

o

i :

“

4 ;e
LOT

% m
. ,
N§§§§§§§§§§§§§§§§@ o

i /
4 7/
i 7

! 4
[ 7

: % g 1
o ] 5 \\
Freses, “
L

s

-
N\«

isd

NN
N

s

W

I

NN

s

==

' e l\:\\\\\::.i
i

#y
(]

o 5
o ’
i 7

o]

o

ver

29 o
p i©3

(4

P

el

.\\w
4

Ry
N,
N
N
N

RS

R
AR

X

PN

7y

3

vor

N
N
N
S
AN
e
NS
N
Y -
~
™
N
i
RS
N
H

%
5

oy 27
i st

5
“r

g
P

G
205

ey ans

o
K2
7

A

‘ ws
A LI

#

P

17
% o k4
2 (524

57

)
i©5
>3

N

s
N N
N

.
~
N

%

. g
“r o
v .

\o
5 s,

..\\ \c...\.e..\..\.\.\:.\..\:.\..\ 3.

Pl s

S
red rra,

\ .\..V.?S:\:\.\.i..\:\.\:\.

T gy

i
s
)

5 o
\.o.. i A
g i, 1

. e ™ . prd Y 2
K ., 3 8

PRI TS
Ly A
S L W3y N ler s e, [

7 et ttr ey, RO e,

it 2 B i e
Ukt oo O

N,

>\
TR
BN
[y

N
Fovaa

N

Wb 3T
et

vy

P

Yoo
TN,

%

S i

Y]
o
7

&

w
&
e

%
“
s 4

.. v
e, 7
orrirrssrrerist’

(]

) %z
bl 4.

N
N

“y
w5

e

v &)
ARG
3

v
s

wy

o~

AN
& RSN
\ N
S
k\\\

o
oy

wr
7 ws

P e

243
4 opoe

el [

52

5y

- A5
+ %

P

2
&

P

Y] 4]
P %

PHASE 1 COMPENSATION

AREAS

) P o . %5
A H % % :

Find 7%
) °r
4] oy \

% 7

i G

= Fet) [
7 i

(4]
%

(5
3

Y
N

~

N
N

wprediend M oany way wahaut Wi penwisaian.

S
AR
TN

% e
P

g o
(] ol
[

N\

s
N
A

ERE
-
AN

N

AN
}*\‘

o
Pt

)

R yped
ettty ucrr Pl
=
“
%,

NN

¥ W

DN

wd and

&
N
S

5 o
£ P
Lot

o L

3
o

QN
AR
ot

¥

7

%
7z
B

dewingy Aawont

Mtasanaar

[%2 L) .t

P
b

fee,,

o

[ ’
il o

]

“ a <. i y ; D d SN . syt N\ y x -
% errerrron, , . ; [y N : . - - ’ ‘ Fel
=, e ettt ttivser 2 2 7 P R o 3 5, . s : :

%

Thig Qe

&

ARUN DISTRICT COUNCIL BE/47/18/RES



Appendix D

Floodplain Compensation Plans

£15/0455/5130

28

ARUN DISTRICT COUNCIL BE/AEHB/BHS



L1NO/51/85MV TIDNNOD LOIYLSIA NNYY

y 7z 7 7 7 P
7 P -
e’ b P ! %1 P Fo,
~ ! P4 “ - # o 7 >
-5 ) 5 (5]
o P \\..» “ i i} ()]
i o / " % ' < o
b3 “r - % -
= s /7 o - =
Ty s J 3 =
' o ” 7 e =z
: oy =
“7 / % ~—
P 7
£l i + \\ i O
5 e,
R ] P \\ . O
; &% \.\mﬂwmm\\ 22 Z % o i \\ m 3
A A AT S -f e 77
f R e - v P2
Z% e, : ‘ . %
: T D, - K % 4 o
13 g .\\\&&&ﬂuu“uv\\\n\...&uwﬂ.\.%.«m o) % o5 c
1% o5 .\aﬂuuu§§mumuuuu““\%e e, . et ; =
il . & Z : : O
<1 oy LT i “ =
\ i e e, - S
1) - AT o ot 5
el o o, ...,
, 2L, T 1 O i
; muu«u“m\\“ Z \\m&uu“\wwws\ o e e, i
s 2555 iy, AL
s > . —
Ui e, e
Gt s,
] = i,
i i,
Y g /
; “ i, i Mm )
; . " 5 i, S0 oy — =
: A . = o
: i S, i /
; A,/ e, P 0 c
: i i, - e, & i 0Ol =
G e, Sy ¥ £—| D
; €5 & - . b o (] [
A PR e,
i i “ s R 7 -.\\ e,
[ [ % . - (i erenesen,
: ’ s e g,
Y n. 5 % 7 Y, s, iy,
J = ~ " ey, iz B =
e Z, z 533 . ..
? 4 - i “ \\ 4 \ ' 7 A ..\\\amnua“m\“\\\nww&“\:\\. R
H S 7 s \ S i e
i 1 J P o R
\\\\\\ 73 Z Yo, 41 G ) e, 4
\\\\\\\\ 4 » “ i 2N heif o
i : e\ P Y “m\\\\\&.\\t s kR
# ST O
7 + e o
; Z
/ .
e e
% wmm»\u“Nov..\. “ e v |nqv
v&&ﬂﬂ“\&%&&&ﬂv.x A 5 o
R s, . o
& ﬁ ; 2 o
5 Y > [<] [
...\&uwu\“v\\\&wm&“wm\vv\e 3 Q £
i n (O
R T v,
- &ﬁdﬂ&x\\&&u\&\w\c y
. R
ren N p
ST Pt
e :
] Ayt £ Yoz,
= R T e . e,
I s,
i i e, S,

ey “"u"un\‘Ww“\omw.,m...\

o Qi 2
S e . \S\»\\\W\h\ 5 .
- g s,
\ ..t\&.?\\ * % n\\“\u“ Ztr,
[ 2 - S,
b4 7 e, 7 nmwm\\m“u\“\\& 3
- e .\\»ma\\.\.k‘.“m\“\\\\h\:k .. 2

B

. \\ - 2%

. s e, P
% ey, e

S e P

T = %

& R e, [

A s e, era, B

e AN e,

s -

g A
s

.\\«“\\\“.\uh‘\\.“t.“\\\\\\%
& ‘.\\\\“. J.,xn“‘.\.

G W
K

DESCRIPTION

Z
155 \\\\

ey T,
S
%

2%,

S8
\
N

Farm, Bognor Regis

oo
A (4 [T}
- TR S S e, . ., | —
Z .«Q\N\\\\m&&&“u\\ s g, . e, ) <
Wy, 7 - A : Z% P
Z \\\\\\\\\\\\\\\ 7 Z i e o, o, B
Z L &7 e #
W Z £ :

M Z
! R 25 s
i,
e w\\“\&. mmm\\“\u«v\:
\...U\.mwu\\.\.\\\&mw.mmmmv\e .
S

No.

Raised Levels Plan

7

Project Phase 2 Oldlands

S
\\\\\\m\\\\\\m\\\\\\\\\\\\\\\\

7% iz G q
. o e oL
t 7 f G
=l Z . g o
% / \\ 7 .
%, e A
% RN

Sy,

e

S
e

§Q
X,
\.\\N\\\\\\\\\\\\\\\\\

2z X
\\%.\

s %
. »

T i

%,
%,

m.W \\\\\\\\\\\\\\\\

y \\\\\\\\\\\\\\\

§§§§
%

e
s
oo \\\\\
: Yy,
“y,
; “y
“Zy,
7
iy,
L

7
7
2
%
7
2
%, [
2 g
7
7
%
7
%
2
7
Z
Z

N

25
i

\\\
2 \\
\\\\\\\\\\\ 4
%, %
Yt

G ;
§§

T s
)

%

P

L %
e, %

“

o

2
)

e
)

57

es

1oy
P

N
&
~ \‘*&‘&k
N
N
N
~

.

)

~

~
N

#y w3

~
N

o4 goe

~
e
S
e
T

Gor. vl

e
. 4

7 e
% £

el

(577

. P
7y + 4

B
e
5

S

o
Gt
[

.

TN

gy

S

T ‘
.

a2
it

N

s -1

) ’ o

% /i
%

=

e ol
2y
el

o
P

X

7

e

]

oy
. “
N @ ]

=1 h« P

W

S
oW
&
S
S
o
S
S
S

%

%
P I

P

AR
\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\

1o
(7

. %

I
i
“

DR

§ﬁ

N

i
AN

N
T8

¥

N

P
+ i
5

32

Sl

5

o
s’ ,
s 7]

Ny
\\\\\\\\\\\\\\\\\\\\

S

2

NS

W
2o
ey

?
e

1

YalA0

1
Yo

o

g

vel

% 7oy
i1 5
P H wg

Y24

R
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\

\
\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\ \\

#;

) -

IR

~

.}“\\

. .\:::\\ 3
.

3

NA NN

e
“
P

e
S5,

s

S pairetentesns s oAt
et ittty g, S e,

Y] i

S 7 A e, 5 rrvnns,

Vs P Dokt P I M

e . “or Rl AT P

/! - QT PR I rd Yy ,

e Loy PR > “ e
o s Bnoay

22

i)

Pl K Z
\ o P2 A e s

NS
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

AN

RS

5

vy
L7
x

AN
Sy

s

e

el e

N

&
o
&

7 g

/ é .

e . iy
e L 7 “
, #

N

<

N

R}

TN

R NS
v

7

“;

8
SRS

3

AR
1.
8

R

K
i
ok

trrreecee i,

&Y
R
<

Y ¢ \\x\\\§§
\\\\\\
\\\

i
§ o

o

RN

.
=
o
S

el

n P )

e

L4

el

7

=
A

N
.

5y
275 -

R
SR

2

7727
\\\\\\
\\\\\\

e

\§

e

=y
w

3

3]

&
R TN

RN

<
iy

X
A
X
N\
>

S

P 7

s e

\ +
\,
A N

A\
N\
\\\\‘*:

P
) % yor .
P % 7

5

AR

S\

A\
N
SN

o 4o,
v o,
7y ks

£ +

s
P

IS

g 7

. Yot PP

o P

BRSNS

)
N

S

RN

-

tttresfarrres

e

N

=
N

2
2
2

2

, 292 m
O011m

?

2

1.50m
1.20m
O00m
90m

COMPENSATION
17.70m

2

Area 27
1.
Area ©

S

%

%
F

ol

1.70m

Total Area 44,030m?
1.60m

Total Area 43,054m?*
1.40m

Total Area 39,296m”
1.30m

Total Area 36,39/m

Total Area 41,575m

Total Area 31,104m”

Total Area 712m?
488m

L evels
L evels
L evels
Levels
L evels
Levels
L evels
Total
Levels
Total
Levels O

E
s \»N.:\\:.

PHASE 1

N

o

AR ) P L 4
w2 - A -

Q\M\\ s

%, 4

Y

iy

A
S

withaat thed

Ny

v rsrir

R

k3 5. (4]
A b
%, - yer,
[ 7

"
)

b ’

L., o i
L e /

% #ay

R

5 A'
23
A, ;

2 4
orsppnsih,

Y W <
W

R

N+
NI

A W3

4

7
Y
4

3

~ 3
Py bl
Y st 55

My
13

S
SR
{{\9 A3

AT R NN

2
384
NNt

ot

Ot anl i,

a
NN
R

PHASE 2 TOTAL AREA

S eanna,

X
33

wrreest,)

374m?
855m”

WA

, A yresrrinn.,,
- 128 &3 esh,

%

8
?
?

4 i
.

Y/

Y

%

P

‘ s %

A3

N

]
i %5
s ss s P

B sseonrrens,
\w S ..,

50m
.50m

3

1.80m

1

Area 48,583m°
Area 44

Area 50
Area 49,366m°
Area 46,844m°

§
i
y
LY
1N
\
&

]

WS

FRY

<A

&
o
&

u

QN
Q[

Total Area 48,079m?

Total Area 47,627m?
90m

Total Area 45,677m°

Levels 2.40m
Levels 2.20m
Levels 2.10m
Levels 2.00m

KEY
Levels 2
Total
Total
Levels 2
Total
Total

L evels
Levels
Total

¥
RIS

QS
o

R ;'\.Q};

&

i
ko

1R

&0
&

AR R
1

W

K

s

oy
R
- {i.s

s

o

A8
3G
3

ky
RS
Y
~
S

3
&

W

(5]
o
fone

B RS

N

ARUN DISTRICT COUNCIL BE/47/18/RES



%

%7

T T
i N
N A
% N
1.3 8  oa 3 EA\Nexs =
ANEA AR 82 3 E \
A& 68 : \ . Y
SR N Y L8 8 by G
388 Y SRR \ RRNRE
AR { B \
¥
LR » \ & aa &
ARG = NS §
UL o
© —. CEOT
A0S M, SO AW
& S, L& Qs
U - RS
ARN S
AR - N
R AN
3 g N
3
\
- N
JREENN. \
- . \
& 08 H
AR RR i
® i
{
A& 38
ARG
E

5
i

Qo
ARST
§
RO
A
\ P
RN
N
LR \
AR N ‘l ‘M‘
».\\\P: i AT
RN : “
“ H
A‘\:‘Tn LI H
. RN H
{
| R
| SRS
{ | |
H |
H |
: H
A A8 \\ :
\3\\\& L) :\ “ 5
\ 6D e i
e S \
\ \\\“\»\\\\.“‘\“»‘..\“» i
N
{
| . :
\\\‘\ {3 :
e, \
TSN \‘V‘\-: ‘\
R \\
< \
ARTD

SN
A VI

Al S

Y
‘\&& N
an
AR W
o

[ER
SAWNOR0
-
A AR
ARG
§
3wy
AN S
S
JART
RN
B
AR ]
_ANLOY
[N2
| 2 T
aoan
RN
FRRSY
QRS
_RE {8
b
ARTS
AN W
ARAY
AR BER
i
A2 88
ARSE
3§
20 RN &
ARS8 ;
b
A/Y aenrraaanaaananst
ANEE
& =
] “
2 Al R
2 A
3§
.y
NN N
310 N\ AN
R \ \ .\&\_\:‘} =
H QLGR sl
§ ;Q\\\. & '\\ SRR ax
. E S
,‘5\\% wa
B
A2 80
AR
A8
AR SR
b
P
AN
&
AR RT
AN
Soan
AN
e
aaR
A ;
s 2 E0
§ AW
§ ¥
§ SROR
§ RN
s § TR
3 § RN —
§ YN ™\
N S Lo —
$ A0
¢ . \\\wt:\\ _‘_
] \
$ N SNy _—
d } Afhad =
oNoaee S N N _
Aaaed S § N e
‘.\. RO
A -
¥ _
RN « et
;g\\\\, N
® STt g ey
R g
- ,1.\\\}.:\‘\. R
~ et
.
M “Q\..‘g\‘“ NSy
e RETIRY ARG SOAS
R AR SN ARSE
S an § S
AR
&
ey
adE7
RRR
AN e N
A IR §
\ A N \
\ i g \
} AR AN \ o NFTT o g
- H RS y 8
AR TR { kg \
R RN E H
QRN i ARA] N — N
i&‘\ a0 H ,“,\\\\\ = A e e d
E H 3 §
) H 3 E
AN K N H ———
A s X e
N
§ N
d t
§ { | N i
¥ § \
: {
N $ H C R
N N . 3 R
L § el e Y A 28 =
QAR $ N § N
CR NG § 3
R - § Coae i ST
ey N Ry A RS
s N a4 % &
P H > A 3 § IEN\RRER
F § 3
s H R \
aNs R H
AR NY R
SRR AR { A \
-« Al N
N -
CIAREAS T ey R NN T
AR
@
IS LAl ~
S SR N N Q8T
o - G EANAS Ut
. o - AR T R §
3 - AR \\\\\\\\\\“\“\\\\ A . =" \\ : \...“.mw‘\ §\
S ~ e AN RIS K
\\“\\\\\“\\\\\“\\\\ N = \\\‘\‘\\\\\\\\\\\\\ ,;&\\\\ ‘\-‘k\%\\\mm‘“‘ \ HIE
AR L an S SN AR Do N
03 RS AR T e N i
AR \“‘“\“\\\\\\\“ ‘C.A\\\. QN \\\\\\\\\\\\\\\ &
o o
S A \ >
2NN AR RS A 3
A o oA N . s S
AW e e A Y s
s SR S S R SN S § AR £
AT RS AN ERIN R i
Ehal oo RS S
A S e N
R — .
ANES LRSS S -
¥ & e O L AR
I S 98 RISk
& S Aaf W N &
- o <
S AR Qe
[ - A
2 B3 A X S
3 SRT R SR SRS,
\‘N‘\\‘ ~ \ “\\\\\\\\\\\\\\\\\\\\\\‘ NF e \\\\‘\\\\\\\\\\\\\{\
Y AR N e S N
Sashad SL32 N S, o ™ \\\\\\\\\\\\\\\\
& ARG N “\“\\\\\\\\\\\\\ \\\\\\\\\\\
PRI ¥ Rt T \\\‘\\\\\\\\\
A 8T addd S . S
R A e .
ey \\\\‘\\“\‘\\\\\\ \ i
3 Y o N -
R O A \ H o - X
S AR S e 4 AR { ey RO N N
N AR AN R \;_\-\- S N { e \““\\“““,Q\““\““\
Ry 1 - S Yt R
R TR RN RS R R .
R QNG oA s . ey e e A%
RRE FRRNRRY AR ER “\‘“\\\\\‘“‘ A8 S “\\\?‘;\“\w{,\“\\\“‘ —_ RN
AR S8R ¢ -— AR - 3 _
o SR ~N [ < — i s
= o S LR o N " Rt
\ Sy . S\&\{-\\\\“\“\_‘\\.,\\--\\ R §e “\“\\“\“\“\\\\\\
s ARS8 e et e . oo
K S e 3 = 0
- S o o o R TaLan s
SRS o oo e K SRR
Ak A o e e %
AR S oo o
¥ o oo e e
I 2 IR \ = U . NN R
RS RN A X ot o = AR “\“\“\\\“\\\“\\“\\\
& S Y O
\ \ J— - e
{ T AN COURARNRRN = H
| oo PRt RTINS T
H D e o ANARRRNY } NI N
{ \\\\\\ Sl ‘““\““\\\\ s “\\“\“\\\\\\“\\\“ N E §
A H w~ - \‘“_\-\,\'\\- \\\\\\\\\\\\ ERRR BOREERARC s W
JEN L { RS e e o B ERCRERELE
RERL S N Al 2 s e oS o ARV s
N ;5.\\\\\3:. = o [ < WRREE_
¥ = " s -
i \\\\\\\\ N
§ ey S
;\ S [N
i R TS
EEE S
RRURNOR s o =
RIS e . S S
WL
iy
NPOR.. e o
— DP08.— i) =
e g o )
L -
e =]
- — o —
P A
N - -2 sy s Y .'§“‘.“\“““»‘
B — ——3 AR Sy RN
\ g o3 -t
sl NSEUREE
et e
-
—X
N 8T
RIS
—

g
7

i

7

v
,;;‘\\\\\ﬁ:- Y
N
§
¥
§ AN
¥ i S&\\\ H
aW¥a d o o
SEWML a8 ENN \ \
Tl N Rk \\ \
s RN \
d N N AR R
g ,L\“.\\‘Y\o
A8 H N N
e { N\ Q88
{ \ N ARNSE AN
§ o ~ s \ :
: ™ o oy
; N \ ARTT N .
R N )
AN IS e N R \ & st
N R Y JRERR S e s = o =
N} AN \ Nt S S
? o o R ™ =
§ Shest - o — \\‘“\‘\\\\‘
. {
FRNN §
§ N H
BEXSAE R N s
~ RGN N §
¥ N N
i i
{ 3 i C SR LA A
S aad = ARES . RN S e
INSR - H ‘ - | i
SRR { ety = SR
o { 't N - 5 BN
N H H A ol :
L2 an N H o sy [T, -4
A A R § § Saahid N e \‘__\...w-»---*““‘ ¥
) 3 H N ® H e ]
§ { { { 3 % et IR
s H i = O SIS e e ——
& N H ™ 2 & S W e
LY %88 a R s R H o Sl o g Je N N
A SR FCUSEUEN § ~ " “ R - N SRR
X ¥ « N = T Lt A TR EY
s M. 2 N TR Ny RN
§ SRR Y e : y
§ { AN o : ! L8 AW
i N\ R ‘ ; . e T :
i ¢ - . L QS R
H AROR \\ R k PR o) § S
_ry ARAR R 2 &
ARATE { S § 2.3 4w
R i i H § R an ! 138
{ ) LRAN S
} i 1\ GRS BN ; N
H H H N e
i Ladeie A N N e
N RS N o RS I R RN
L8 RS ox ORI Ny s e +
“‘\\\\.\A\ s\\)\‘\.\.-:‘ HGY & \‘ - \\\\\ & N ¥r
{ Ll A8 . R
{ LA R
RRE NS ¥ SR e
4 SN S ‘“\\‘é@\‘\‘ &
. \ a4 ¥ )
ARSS H SR S S
AN L 3 SRS SEde SR
AR S d K A /N Feney S8 EN
¥ §8 . s S -
§ § \ S vy
QRN §od Ny 3
A RA AN i A S N by
s My N N » o
IR ; P N\ i
s R I H ’ A N
A 3 Y i R R%
S i i E o> NSNS 3 MW
N i N H R At TN .
“2 8T N d H H oy 3 H \\\\‘ AN A
SRS N N H H ’ e Y 1 H et AT R
o ! RS s i ; VoA § SRES AR
N R §Odw ;B B Py . AR N ’ MR \\‘\‘\\\\\Y\\:\\\\\\\\\‘ NN
4 3 H ‘ ‘ e . h \ § N N R TN Y
e ¢ . N\ § A Y
3 \ ™ N & Ny NIRRT
‘ , V AN " T e ARG R A T
o R o \ & R R B R X
‘ \ S R D AN \g\:\,‘;\ Y
SR ; \ ; N S v N ey
: ® SRR e e ORI RSN
LRy M 3 ’ e ; ¥ S N SN
k . . X " SR N
N \ o 0y ey o ; SR )
~ o 5 . e o 3 « el X > w o ¥R
X o o A S 3 IR
o > ®
o s
3 o SR =7 ! Ry e -
P> STy y N SRA RS
Manaaananatts - R - . w v
s - N R Ak 48
- &2 3 S - G FEE .88
ARTY o el o Y & LNl .
M ¥ SRS N S 3 )
PR ¥ Y SRR N
- s v By Wehwirstdis
| PRGN T8 s SRS T g
b I e
SRR L gw 2310
e o A . R
PR e RN
Levels 2.50m evels 1.70m
NG
e MY S oy 9
2 —|— 2 SN L Q8F FETRE
56 750m ota L8 ~ #
otal Area 56,750
9 b ¥ LA
. 4
SR AL Qe [
SRR R 287
NN o 3. 8\
1 A e BRI, Y
H - § PO & TN 8 A TS
M Levels 1.60 1 R8s 25 . %
\/ e S . . & B ¥ 5 Qe S VRS RSN
L 8 A SR TR
¥ AN - SRR e 4014 ‘
2 ;i S TSN i e A g
tal A 56 m? otal Area 51,700m . St :
X RN - LN P AR P POt c
O O r_e O , 9 3 = <SS ¥ SR R BN R .‘:\3 AR e - { o
S . AN A AR § + 3%
R SRS RN .8 RisHl
NS N **‘\\‘\:‘“\ 3 Y ) S
T A e P A T ETERLS :\f\
S S §3 R SORS
& + REN
? ‘ 8 PR 23 SUIRH
' ) ¥ IR £3 S
S . 1 ' ) SEEER
* SN a7 \\ AQN\QW
Looan SR ANENY
AR SY SRR i SRR
Total A m? otal A 50,500m? iy e ' AN | ay
E ¢ R . STREIY
otal Area 55,600 red ; N ; A
. 3 . 2 Y43 RN
Al ey M 2Ry o Ny SUHIRER
e N SN RN SEAEY
o SN { ST SRR
T B : ST § SN
. . LR RN A we ARESRY
AR . ANy 4338 \ T
evels m evels m e . S
. . S N =4 T SN
3§ M LY D ;;% ey
B s S LR ‘.‘:::\“\\.\_ 9
2 2 - N
N SRRy
O O l’eO O G reO \\\ SR .
- 8 SR E
) ’ ¥ i SR §
a N ey H g ARy g
o - i + SR 1 Rg Y K
. Sy . N ot +ohaad ‘E‘“‘\“::““
4 Ry ~ Q 3 T ¥ SRy ;
JEE e R vereenene N o & e {‘:\‘Q:\S‘\. o
S LRas o s SN §g
L | 1 O S AR 20 SN i
evels 2 m | @
= , g “ NEnw ¢
. |_€ Ve | S /I . 5 O A LA 238 \ AN R
d « 2RAS S \ AN o
™ > N SHEERY §08
2 / AN A . SN S0
d red O1gQ | A 4_ A\ N 3 CLLRY 108 . SRS S
H L AAT S R 33 K 3
) red | 3 N R H B N e {
) e Y N - = ATEIRW &
SRO% L Wae ¥ g § N 2 SR §
LERBWNS SN 8 S s NS Aunnw ;
B b & . e, SRR
e AN ! ™ g\\t\\‘§§‘,‘\\
o N PR
S\ REEERY
RRERRY
Levels 2.00m L \
’ CVEeIS m 189
. \\\ “::..0‘4 i S N\ R
—|— Jl'_ | A 2 e ] R8s
] Q.38 AR} 3
ed 2 3 2238 [RENS &
&
, otal Area 42,900m &
i
. RO S0
PR &5
Y RIS \\\‘\Q 3
1 SN
N . A ~ § .Q\‘:::.\\\
Le | 1 9 O } i SN RO Qe N NS
R _ x ; 3 ERVR e : AW
3 T
vels . Levels A cosy
. - ‘ SIS
SRR
2 SHERY
iy
otal rea 53,400 2 s SR
S $ SNRREY
’ otal Area O > cse e R AN
’ ARRE TS R . Sy
) s 238 C DN Sy
! . & e - R SO
AR +L08 N ‘ SNy R
) SS
evels 3 - \ AN
. evels i L Las RS S R
‘ i L5892 P \\\\\‘ TN N o8
i &8 {¥ §
otal A 52.800m° 2 : ‘ SN Ay g
T ~ e a - Ry S8
X At S Saawe &
red ; otal Area 20,2 \ S N . - SRR Sy
, \ . -3 . Slavan ) sa - Caan SRR id
H 1 RR IR doRadd L ALRE A §
e 1 L3R &
FIS £4
d PRI id
¥ 3 R a3
L3 21 88 \\\\
N
evels . Y . REV. No. DATE DESCRIPTION
INITIALS
2 PR Client
req m . 9
ALERAARY
: FE G ¥ e
: X ! - 448
i is
P Anene o
RSN ANREEE g
Y
4 138
Y OR
R
5 R
218 -
1 ae Project Ph 2 O
‘ PR ase ands
: .
- g Farm, Bognor Regis
EEEERAN
W avawig B A deminas Acvoniotey Limitad aad smay ae £, 4 i .
3 A demingy Acvosivies Limited and ey o alarsd oF RN 3 Title SCGI,T 500 Date DFGWIng No. Rev
PRELIM Com ion A :500@A0 | 16/01/15
S O pensotlon red
Checked Drawn :

ARUN DISTRICT COUNCIL BE/47/18/RES

ARUN DISTRICT COUNCIL AL/58/15/0UT



—— SITE BOUNDARY

Commercial Development Flood Relief & Railway Land
Area Storm Water
| Outfall Channel
Landscaped finish
Top of Bank
%‘750 AOD Top of Bank
2.250 AOD
Ex. GL
1.20 AOD
- N e >~ N

TYPICAL SECTION THROUGH
FLOOD CHANNEL

REV. No. | DATE | DESCRIPTION | INITIALS

Client

IR a R A R . T L i
PR T & oA T §I8 N & A R A U e A
R A ERE NN N S N U S A S U R A
o

N \

Project Oldlands Farm
Phase 2 Development

Title FlOOd Relief . Channel Scale NTS Dqtl\?loy "5 Drawing No. Rev
TypICO| Detail Checked quwnA,\/| 51 30:FC1
C

ARUN DISTRICT COUNCIL BE/AEHB/BHS



Appendix E

Runoff Calculations

£15/0455/5130

29
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MJA Consulting

58-62 Ock Street Oldlands Farm Ph2
Abingdon

Oxon OX14 5BZ

Date 18/05/2015 16:00 Designed by mcshane
File Checked by

Micro Drainage Source Control 2015.1

ICP SUDS Mean Annual Flood

Input
Return Period (years) 1 Soil 0.400
Area (ha) 6.000 Urban 0.000
SAAR (mm) 726 Region Number Region 7

Results 1/s

QBAR Rural 21.3
QBAR Urban 21.3

Q1 year 18.1
Q1 year 18.1

Q30 years 48.3
Q100 years 68.0

©1982-2015 XP Solutions
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Appendix F

Drainage Strategy

£15/0455/5130
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3-3

PHASE 2 - Drainage & Maintenance Strategy
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Ramboll UK Ltd Page 1
240 Blackfriars Road E————

London
SE1 8NW
Date 22/03/2018 10:55 Designed by cleig
File Checked by

Micro Drainage Source Control 2017.1

ICP SUDS Mean Annual Flood

Input
Return Period {(years) 100 Soil 0.400
Area (ha) 0.450 Urban 0.000
SAAR {(mm) 741 Region Number Region 7

Results 1/s

OBAR Rural 1.6
QOBAR Urban 1.6

Q100 years 5.2
Q1 year 1.4

Q30 years 3.7
Q100 years 5.2

©1982-2017 XP Solutions
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Ramboll UK Ltd Page 1

240 Blackfriars Road E————

London
SE1 8NW
Date 20/03/2018 09:07 Designed by cleig
File Checked by

Micro Drainage Source Control 2017.1

ICP SUDS Mean Annual Flood

Input
Return Period {(years) 100 Soil 0.400
Area (ha) 0.749 Urban 0.000
SAAR {(mm) 741 Region Number Region 7

Results 1/s

QOBAR Rural 2.7
QOBAR Urban 2.7

Q100 years 8.7
Q1 year 2.3

Q30 years
Q100 years 8.7

[o)}
N

©1982-2017 XP Solutions
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Ramboll UK Ltd Page 1

240 Blackfriars Road E————

London
SE1 8NW
Date 20/03/2018 09:09 Designed by cleig
File Checked by

Micro Drainage Source Control 2017.1

ICP SUDS Mean Annual Flood

Input
Return Period {(years) 100 Soil 0.400
Area (ha) 0.650 Urban 0.000
SAAR {(mm) 741 Region Number Region 7

Results 1/s

QOBAR Rural 2.4
QOBAR Urban 2.4

Q100 years 7.5
Q1 year 2.0

Q30 years
Q100 years 7.5

w
N

©1982-2017 XP Solutions
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Ramboll UK Ltd Page 1
240 Blackfriars Road E————

London
SE1 8NW
Date 20/03/2018 09:12 Designed by cleig
File Checked by

Micro Drainage Source Control 2017.1

ICP SUDS Mean Annual Flood

Input
Return Period {(years) 100 Soil 0.400
Area (ha) 2.070 Urban 0.000
SAAR {(mm) 741 Region Number Region 7

Results 1/s

QBAR Rural 7.5
QBAR Urban 7.5

Q100 years 24.0
Q1 year 6.4

Q30 years 17.1
Q100 years 24.0

©1982-2017 XP Solutions
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Ramboll UK Ltd Page 1
240 Blackfriars Road E————

London
SE1 8NW
Date 20/03/2018 09:14 Designed by cleig
File Checked by

Micro Drainage Source Control 2017.1

ICP SUDS Mean Annual Flood

Input
Return Period {(years) 100 Soil 0.400
Area (ha) 0.451 Urban 0.000
SAAR {(mm) 741 Region Number Region 7

Results 1/s

OBAR Rural 1.6
QOBAR Urban 1.6

Q100 years 5.2
Q1 year 1.4

Q30 years 3.7
Q100 years 5.2

©1982-2017 XP Solutions
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