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1. INTRODUCTION

1.1 Appointment and Brief

WSP UK Ltd (WSP) were appointed by Hallam Land Management Limited to prepare a surface water
drainage strategy in support of an application for full planning permission for the proposed relocated
Bognor Regis Golf Course — Site B (hereby referred to as the ‘Proposed Development’).

This note is in response to the comments raised by the Arun District Council Drainage Engineer (dated 10
March 2022, 30 September 2022 and 03 May 2023). For ease of reference the responses have been
provided at Appendices D, E and F with commentary as to where each point has been addressed.

1.2 The Site

The Proposed Development is located on a greenfield site with an area of approximately 73.7 ha and which
lies to the north-east of Middleton-On-Sea between Ancton Way and the A259 (the ‘Site’). The Ordnance
Survey coordinates for the Site are 498710, 100990 and the nearest postcode is PO22 6NH. The site
location is shown on Figure 1.

The site is for the construction of an 18 hole par 4 golf course, a 9 hole par 3, practice greens and a driving
range; the formation of a new access onto the A259; the construction of a club house with associated golf
club facilities; the construction of a maintenance building and external area of hardstanding; the laying out
of a 224 space car park and new roads and paths; new landscape planting, surface water drainage basins
and water storage reservoir, and other earthworks and infrastructure. The site general arrangement is
shown on Figure 2.

The Ryebank Rife flows through the northern section of the Site (flows can be bi-directional flowing east or
west depending on storm events) and field drains are connected to this water body (from the north and
south of the Ryebank Rife). The Elmer Rife (connects to the Ryebank Rife) also borders the eastern
boundary of the Site and outlets to the sea approximately 320 m to the south.

The Site is underlain by superficial River Terrace Deposits. Across the south-east of the Site, Raised Beach
Deposits are anticipated to be present and on the eastern extent of the Site are Raise Marine Deposits.
These superficial deposits overlie the White Chalk Subgroup (formerly Upper Chalk Formation). The
superficial deposits are classed as Secondary A aquifers and the bedrock as a Principal aquifer. A licenced
groundwater abstraction point is located at Hobbs New Barn, approximately 110 m north-east of the Site.
The Site is not within a groundwater Source Protection Zone (SPZ).
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Two water abstraction licences are allocated to the Site; abstracting water for irrigation purposes from the
Ryebank Rife. James D Baird (Home Farm) Ltd is the current owner of two abstraction licences within the

land parcel.

The two licences are:
A surface water licence (10/41/411016) allowing the abstraction of 1,091 m®/day (27,272 m®/year)

[ J
from inland water (Ryebank Rife and Elmer Rife) near Bilsham in West Sussex for the purposes of
irrigation from 1 April to 30 September. The licence requires meter readings to be taken daily during
the abstraction period; and

e A groundwater abstraction licence (10/41/542009) allowing the abstraction of 136 m®/day

(36,368 m®/year) from the Chalk aquifer for the purposes of “general farming & domestic” all year-

round.
The coastline, approximately 450 m to the south-west of the Site forms the most eastern extent of the

Solent and Dorset Special Protection Area for rare and migratory birds.
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1.3 Flood Risk Summary

The majority of the development is located in Flood Zone 3, on the Environment Agency’s Flood Map for
Planning (Figure 3), indicating a high risk of fluvial / tidal flooding. The Ryebank Rife, categorised as a
main river, flows bi-directionally, but at this location, preferentially from west to east, through the north of
the site and the Elmer Rife (also categorised as a main river) flows bi-directionally (south-north) along the
eastern boundary of the site. Both of these watercourses are tidally influenced.

Site specific hydraulic modelling has been undertaken for the Ryebank and Elmer Rifes combined with the
surface water flood risk via a 1D-2D linked ICM hydraulic model. The model has tested the baseline
scenario and has shown that the majority of the site is outside of the 1 in 100 year plus 25% climate change
flood extents. The more sensitive parts of the development i.e. the clubhouse and maintenance buildings
will be located in areas outside of the floodplain, as will the new access road off of the A259 (Grevatt’s
Lane).

The Environment Agency’s Flood Risk from Surface Water map demonstrates that the risk of surface water
flooding to the proposed development is Low and confirmed by the outputs of the WSP 1D-2D linked ICM
hydraulic model.

In terms of groundwater, the baseline suggests a high potential flood risk, the nearest borehole log records
a water strike at 1.8mbgl in a perched aquifer.
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1.4 Mitigation Summary, surface water recycling for irrigation and off-site
benefits

To facilitate the development most of the site will be reprofiled to facilitate construction of the golf course.
The proposed reprofiling will not result in a loss of floodplain and has been developed with a view to
increase floodplain storage if possible.

The golf course will predominantly remain as a greenfield site (excluding car parking, access roads, club
house and maintenance depot). As a result, the scheme will not result in an increase in runoff rates from
these areas. Although not required for the landscaping and course elements of the overall golf course site,
the design will further restrict run off from the site to the QBar value thus offering betterment over the
existing situation. The surface water runoff from the new impermeable areas will be collected, treated
appropriately (e.g. hydrocarbon interceptor / SuDS) and discharged to the onsite harvesting/irrigation
reservoir or discharged at greenfield rates to the Ryebank or Elmer Rife.

Measures, including permeable hardstanding, maintaining flood plains, SUDS basins and controlling runoff
rates, are embedded within the development to ensure that it is not exposed to an unacceptable level of
flood risk and there is no increase in flood risk elsewhere. The proposed terrain surface has been tested in
the site-specific hydraulic model, to confirm this.

Redevelopment offers the potential to manage the greenfield runoff in such a way as to reduce offsite
surface water flood risk during the more extreme storm events by controlling site discharges at source. This
has a direct benefit to the properties downstream in Elmer as well and in turn will help reduce pressure on
the EImer Pump Station. In addition, including rainwater harvesting for irrigation use during the summer
months will further benefit the off-site areas.
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To mitigate the residual risk of surface water flooding and design the harvesting and greenfield controls for
the development, a comprehensive drainage / SuDS strategy has been developed. This strategy involves
attenuating and harvesting the surface water runoff at source, via ponds and swales, prior to discharging to
the Elmer Rife and Ryebank Rife.

The introduction of rainwater harvesting on this site is not only in keeping with SuDS principles but offers
the site management a way of reducing water demand from mains supplies with the added benefit of
lowering the total surface water discharges from the site whilst irrigation is being undertaken. The aim is to
divert via pumping rainwater that has seeped into the course landscaped areas and from the hardstanding
areas to an irrigation storage lagoon at the north-eastern corner of the site. This water is then used to
irrigate the course at a controlled application rate that balances natural losses (transpiration,
transvaporation and infiltration). Pumping is required, only to lift the collected water into the irrigation
lagoon. When the pumps are not operating, the collected rainwater is released at QBar rates into the
Ryebank Rife.

Table 1 summarises the resultant surface water discharges from the site from each of the catchment areas
and shows the benefits to the surrounding area from a reduction in site generated surface water peak
flows.

.3 as

TOTALS
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1.5 Aim and Objectives

The proposed surface water drainage strategy outlined in this technical note seeks to demonstrate the
Proposed Development can be drained in a sustainable manner, commensurate with local and national
policy.

This document has been prepared to summarise the proposed outline strategy at Site B for the
management of runoff generated by the golf course landscaping, access, hardstanding and roof areas
within the Proposed Development and is to be read in conjunction with the wider surface water drainage
and irrigation strategy by European Golf Design (Ref: 1352.406.01 and 1352.410.01; Date: 17/05/2023)
and the Flood Risk Assessment by WSP (Ref: 70088068-FRA-V02 Date: 02/02/2022).

Appendix A summarises each of the comments raised by the Arun District Council Drainage Engineer
(dated 10 March 2022, 30 September 2022 and 03 May 2023) and where the response is to be found
within this technical note.

1.6 Limitations

WSP has prepared this document in accordance with the instructions of their client Hallam Land
Management Limited for their sole and specific use relating solely to the above site. Any person who uses
any information contained herein does so at their own risk and shall hold WSP harmless in any event. The
conclusions and recommendations contained herein are limited by the availability of background
information and the planned use for the site.

Third party information has been used in the preparation of this report, which WSP UK Ltd by necessity
assumes is correct at the time of writing. Whilst reasonable checks have been made on data sources and
the accuracy of the data, WSP UK Ltd accepts no liability in relation to the report should any data,
information or condition be incorrect or have been concealed, withheld, misrepresented or otherwise not
fully disclosed to WSP. In any event, WSP shall not be liable for any loss or damages arising under or in
connection to the use of this report.

ARUN DISTRICT COUNCIL M/16/22/PL
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2. DRAINAGE STRATEGY REQUIREMENTS

The National Planning Policy Framework' (NPPF) states that flood risk to land and property must not be
increased as a result of any development at the Site. The accompanying Flood Risk and Coastal Change
Planning Practice Guidance? (PPG) states that flood risk should not be increased during any and all storm
events up to and including a 1% annual probability event (i.e. an event with a return period of 1 in 100
years) including an appropriate allowance for climate change.

21 WATERCOURSES - RIVER PEAK FLOWS

The Environment Agency’s Climate Change guidance in place at the time of preparation of this technical
note have been used for the assessment of fluvial flood risk within the hydraulic model and mitigation
design, this is based on the anticipated design life of the golf course, hence:

e 2080s - Central 25%

Changes in the peak rate and volume of surface water runoff generated by the Proposed Development as a
result of any increase in impermeable area could increase the risk of flooding downstream unless sufficient
steps are taken to mitigate this risk.

2.2 SURFACE WATER - RAINFALL RUNOFF PEAK FLOWS

Current best practice guidance® states that runoff volumes and peak discharge rates leaving the Proposed
Development should be no greater than the rates that occurred prior to development at the Site. For
previously developed sites, attempts should be made to return discharge rates to greenfield runoff rates
wherever practicable. Any increase in surface water run-off above the pre-development (or greenfield)
volumes must be attenuated prior to discharge from the Proposed Development.

The peak runoff rates and volumes discharged by the Proposed Development must not be greater than
those currently discharged for the equivalent rainfall event for each of the following:

e 100 % annual probability rainfall event;

e QBar rainfall event;

o 3.33 % annual probability rainfall event;

e 1 % annual probability rainfall event; and,

o 1 % annual probability rainfall event including an allowance for climate change (45% increase on
peak rainfall intensity — updated 2022 values).

The Flood Risk and Coastal Change PPG, Building Regulations Approved Document H* and The SuDS
Manual® Section 3.2.3.1 establish a hierarchy for surface water disposal, which encourages an approach
based on the use of sustainable drainage systems (SuDS). This hierarchy stipulates that surface water
runoff not collected for reuse must be discharged to one or more of the following in order of priority:

' Department for Levelling Up, Housing and Communities (2021) National Planning Policy Framework;

2 Department for Levelling Up, Housing and Communities, and Ministry of Housing, Communities and Local Government (2021) Planning Practice
Guidance — Flood Risk and Coastal Change,

3 Department for Environment, Food and Rural Affairs (2015) Non-statutory technical standards for sustainable drainage systems

4 HM Government (2015) The Building Regulations Part H: Drainage and Waste Disposal

5 CIRIA (2015) C753: The SuDS Manual
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Discharge into ground (infiltration); or, where not reasonably practicable,
o Discharge to a surface water body; or, where not reasonably practicable,

o Discharge to a surface water sewer, highway drain, or another drainage system; or, where not
reasonably practicable,

o Discharge to a combined sewer.

It should be noted that the wider drainage and irrigation strategy is seeking to reuse surface water within
the golf course as much as possible and to provide water quality treatment where required. This is
discussed further below.

ARUN DISTRICT COUNCIL M/16/22/PL
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3. EXISTING SURFACE WATER DRAINAGE REGIME

3.1 Greenfield Runoff Rates

Publicly available British Geological Survey (BGS) mapping® shows the Site to be underlain by superficial
deposits of Raised Beach Deposits and River Terrace Deposits which are underlain in-turn by the Lewes
Nodular Chalk Formation.

The Site currently drains via a combination of infiltration, formal land-drainage, and overland runoff into the
network of surface waterbodies at the Site, including the Ryebank Rife, a Main River which runs from west
to east through the northern part of the Site, and its tributaries.

Greenfield runoff rates have been calculated (Appendix B) using the FEH method are summarised in
Table 1 below. The existing surface water catchments are shown in Figure 4.
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3.2 Discharge to Ground

As stated above, the nearest borehole log records a groundwater strike at 1.8mbgl in a perched aquifer
(NB: it is not noted when this level was recorded and if this was the seasonal highest value). Potential high
groundwater is acknowledged in correspondence with Arun DC that states “this area suffers from high
groundwater’ (letter dated 10 March 2023). In addition, the application of a 1m minimum freeboard above
the highest recorded “winter” infiltration test result may preclude the widespread use of infiltration
measures.

It should be noted that the existing watercourses are also subject to tide locking which, when considering
the granular nature of the soils, also confirms the presence of high local groundwater levels.

For the site drainage strategy, WSP and European Golf Design (EGD) have proposed the conservative
option of a positively drainage system that would not preclude infiltration but does not rely on it. If infiltration
is proven to be viable it is likely to be only via shallow elements (pervious pavements etc.) and may thus
further reduce off-site surface water discharges. Investigation and recording of groundwater levels would be
recommended in order to also consider any residual floatation impacts of deeper basins where lining will be
required to separate site drainage from groundwater. The basins will need to consider a gravity overflow
route to the receiving watercourses. This is discussed further in the sections below.

ARUN DISTRICT COUNCIL M/16/22/PL
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4. PROPOSED SURFACE WATER DRAINAGE REGIME

4.1 Main Golf Course

The wider surface water drainage and irrigation strategy by EGD proposes the reuse of the majority of
surface water runoff generated by the Proposed Development to ensure a sufficient supply of water is
provided to facilitate sustainable irrigation of the proposed golf course.

The majority of surface water runoff generated by the wider golf course will be intercepted at source and
pumped to the proposed irrigation lakes for reuse, whilst the remainder will continue to drain via a
combination of infiltration and overland runoff at greenfield rates. All surface water generated by the
hardstanding areas within the Proposed Development will be reused with a regulated overflow provided
from the proposed irrigation lakes in accordance with the drainage hierarchy to ensure that there would be
no increase in runoff from the Proposed Development.

All hardstanding areas within the Proposed Development are to be drained via SuDS features which
discharge to the wider surface water drainage network and thus to the proposed irrigation lakes located
within the north-eastern and north-western parts of the Proposed Development. Water within the irrigation
lakes is to be extracted for the purposes of irrigation, with high level overflows to the adjacent surface
waterbodies when the lakes are full. For further details on the design and operation of the proposed
irrigation lakes please see the accompanying surface water drainage and irrigation strategy by European
Golf Design (Drawing Ref. 1352.405.01 Rev C). The layout for the golf course drainage is contained as
Appendix C.

The golf course area can be divided into 9 main catchments where surface water is managed, collected
and discharged. Catchment 4A includes the hardstanding areas around and including the club house.
These are discussed in sections below. The catchments are shown in Figure 5 below and detailed in
Table 3.

The runoff calculations from each catchment have been calculated using the FEH method and volumes
calculated for the 6-hour event peak storm for the 1 in 100 year plus 40% event. Attenuation is to be
provided on site to accommodate this volume with outflows to the receiving watercourses restricted to
QBar.

Appendix C contains a marked-up plan showing the location of 7 proposed outfalls and resultant QBar
restricted flow rates from the proposed scheme. This drawing sis also shown in Figure 6 below.

Rainwater harvesting is to be utilised for Catchment 4 (4A, 4B and 4C) during the summer months only.
This is illustrated in Table 4 below. As can be seen, the drainage strategy is precautionary and taken into
consideration the worst-case operational situation where:

e Extreme rainfall is during the winter months (Oct through to Feb) when no rainwater harvesting to
undertaken; and

e As aresult, the on-site pumps are not being used to divert water to the irrigation lake and need to
discharge (restricted to QBar) to the receiving watercourses.

It should also be noted that Outfall 4 is only used to drain down the irrigation reservoir and as a result would
be rarely used and not be at the same time as QOutfalls 5 and 6, which would operate during winter months
(when not collecting rainwater for irrigation) or if the pumps fail during harvesting months.
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NB: These are estimate peak figures only assuming good quality water (equal to potable) and do not include weather fluctuations.

The above figures are budgetary only and subject to golf course / landscape irrigation system design / installation and seasonal
weather variations and do not account for seasonal precipitation.

For the design, WSP has considered each catchment in terms of the attenuation requirements based on
the surface area of the proposed basins (considered as an impermeable surface) and flows restricted to
QBar where possible. The resultant storage and flow rates are detailed in Table 5 below.

From the various catchments there will be a number of outfalls into the surrounding watercourses. These
are listed below along with the contributing catchments and design runoff rates. Where flows are directed
through other catchments (the case of 4B, 5, 6 and 7) these are described in the table and the sum of the
QBar rates are used as the limiting flow values.

Volumes quoted are for the full greenfield rainfall volume with no allowance for infiltration or losses on site.
Thus, a worst-case volume that could assume a fully saturated catchment.

As described above, not all these outfalls would be utilised during a storm event. The discharge scenarios
for summer (harvesting) and winter (no harvesting) are outlined in Tables 6, 7 and 8 below along with a
comparison with existing greenfield runoff rates. Please note that for a worst-case multiple pump failure the
discharge would be similar to that of a winter period, with no discharge from the harvesting/irrigation
lagoon.
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As can be seen, by formalising the flow controls betterment can be reached against the existing greenfield
runoff for the catchment as a whole and within the existing sub-catchments.
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When considering the same controlled discharge rate controls against all storm events the comparison
below can be made and the further betterment can be achieved.

4C when |
- harvesting) |

4.2 Proposed SuDS Features for Hardstanding Areas

Within the northern part of the site, the hardstanding areas associated with the buildings, car park and
hardstanding areas need to be attenuated at source if possible. These areas all fall within the catchment
associated with Pumping Station 4A with flows directed to the harvesting/irrigation lagoon.

The proposed surface water drainage strategy for the road, roof and hardstanding areas within the
Proposed Development is shown on drawing 70088068-WSPX-ZZ-Z2Z-SK-DR-001-P01 in Appendix D.

These potentially impermeable areas within the Proposed Development are located to the north of the
Ryebank Rife and consist of the main access road, clubhouse, maintenance area, practice range building
and carpark. The carpark is separated from the remaining hardstanding areas by an existing drainage
ditch which flows from north to south alongside the proposed access road before its confluence with the
Ryebank Rife. These areas are all located within the golf course catchment 4A and are further expanded in
Table 9.

The carpark has a potential total impermeable area of approximately 0.51 ha (formal parking) with 0.9 ha
as overflow parking and is to drain to the proposed irrigation lake in the north-eastern part of the Proposed
Development, along with the remaining access road, roof and hardstanding areas making a total
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impermeable area of approximately 1.37 ha draining to the proposed irrigation lake in the north-eastern part
of the Proposed Development.

The formal car parking area (area 5,100m?) includes parking bays within the car parking areas that are to
be constructed using permeable block paving with a granular subbase. This equates to a surface area of
permeable paving of approximately 2,230m?2. Runoff generated by the car park is to be directed to the bays
and drained via the permeable block paving which will provide treatment of surface water prior to discharge
to the proposed irrigation lake in the north-eastern part of the Proposed Development via the wider surface
water drainage network. The storage volume provided within the paving equates to 510m?* within a 350mm
Type 3 high void ration sub-base across the whole car park area. A flow restriction device will be
incorporated to maximise the attenuation storage within the sub-base. This will be controlled to existing
Qbar flow rates (1.28 I/sec). This is a very low rate and care will need to be taken to ensure that the flow
control device is maintained to prevent blockages.

The northern section of the main car park (area 900m?) is to be an overflow parking area surfaces with a
grass reinforcement system such as Grasscrete or similar geogrid, or a bound gravel surfacing with a sub-
base material, such that it is self-draining. No direct discharge to the network is proposed although
attenuation volume would be provided due to its construction.

The proposed footpath along the eastern side of the carpark will also be surfaced using permeable
materials and will also be self-draining.

The proposed access road (area 1,710m?) is also to be constructed using permeable block paving or
porous asphalt with a bio-retention area located within the centre of the proposed roundabout turning area
adjacent to the clubhouse. Runoff generated by the access road will be drained via the permeable paving
and bioretention area collected and directed south to the main site drainage, whilst runoff generated by the
roofs and hardstanding areas associated with the proposed buildings will drain partially to the permeable
paving or directly into the wider surface water drainage network as appropriate. The storage volume
provided within the paving equates to 170m3 within a 350mm Type 3 high void ration sub-base across the
whole access road area.

Roof drainage from the club house is to be incorporated with the access road drainage and the rain garden
feature within the access road providing additional attenuation. A flow restriction device will be incorporated
to maximise the attenuation storage within the sub-base. The combined flow from the access road and club
house will be controlled to existing Qbar flow rates (<1.00l/sec). This is a very low rate and care will need to
be taken to ensure that the flow control device is maintained to prevent blockages.

Due to potential pollution impacts from roads sections (although classed as low risk in CIRIA C753 — see
water quality section below), it is proposed to line the pervious pavements to prevent direct migration of any
pollutants to the underlying soils and groundwater.

Pervious surfaces are to be designed to accommodate the 1 in 100 year plus 40% climate change
allowances within their structure.

The practice range roof and the maintenance building will have their drainage directed towards the main
Catchment 4A network. Due to the relative size of these buildings individual flow controls are likely to be
significantly lower that recommended practical limits (<0.5 I/sec). Thus, the discharge from these areas is to
be accommodated within the network to discharge to the main irrigation storage lake adjacent to the
maintenance building.

Table 9 summarises the hardstanding drainage measures as shown on Figure 7.
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4.3 Culvert diversion

Currently crossing the proposed 9-hole course part of the site (North-western part of the site) is a culverted
section of a minor watercourse between the northern site boundary, culverted beneath Grevatts Lane and
the site to discharge into Ryebank Rife at the site’s southern boundary. This watercourse flows south from
fields to the north and has been referenced as “West Field Drain”. Its current route is shown below on
Figure 8.

As part of the scheme, it is proposed to divert the route of the culverted section of the watercourse. In line
with best practice, Environment Agency policy and following discussions with Arun District Council
Drainage Engineer it is proposed that the section through the site is not only diverted to assist with the
course layout and root protection zones, but that it is “daylighted” into an open watercourse. This can then
be integrated into the scheme design along with providing improvements to the water environment,
increased flood capacity, amenity and landscaping. The new route is also highlighted on Figure 8.

The example photographs below show the likely appearance of the diverted watercourse through the site.
The principles have been discussed with Arun District Council along with the suggested longitudinal
gradient of the diversion to ensure existing flows are maintained. Much of the watercourse is to be laid at a
gradient of 1 in 300 falling towards the South-West with the last 20m section close to Ryebank Rife steeper
to meet existing watercourse levels. The maximum depth of the realigned watercourse is 2m below existing
ground levels. By introducing a two-stage profile, a shallow (600mm deep) section is maintained to convey
everyday flow with a shallower sided upper stage for extreme flow conditions. A typical section through this
diversion is shown in Figure 9.

i 2
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A further advantage of this diversion is maintenance of the watercourse. As an open feature access will be
available throughout its length as it is integrated into the landscaping of the golf course. A minimum 8m is
available either side of the new route with no buildings or structures adjacent to the route.
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5. WATER QUALITY MANAGEMENT

5.1 Main Golf Course

Although essentially replacing the existing farmland the golf course offers additional pollution mitigation by
means of the on-site attenuation and inherent treatment process this provides.

Each part of the course directs collected rainwater to one of a number of on-site basins. The majority of
these have permanent water bodies as part of the design. The exception will be the informal basins co-
located with the harvesting pumps.

Tables 4.3 and 26.1 of The SuDS Manual identify the pollution hazard level associated with the
development types but not generally with open space and green uses. WSP has extrapolated the golf
course as falling under the ‘Very Low (equivalent to Residential roofs)’ and that the simple index approach
is appropriate for the assessment of the proposed discharge to surface waters.

The simple index approach is based on pollution hazard indices for different land use types and their
associated pollution hazard level. The pollution hazard level and the related indices for the land-uses
within the Proposed Development are detailed in Table 10 below.

Resilential roof- Golf Course grasns ang
apen spacs

Sery Low

Table 26.4 of The SuDS Manual give the mitigation indices for several different treatment options prior to
discharge to surface waters. The mitigation indices for the proposed basins (taken as a ‘detention basins
and ‘ponds’ for the purposes of this assessment) are indicated below in Table 11.

3

Lagoons « off other hasing 1.0 fgctar

MINIMUM TOTAL MITGATION FACTOR 0.5 0.5 (0.8
{using lowest factors) : : : 5

Consequently, passing all surface water through at least a detention basin provides sufficient treatment of
surface water prior the intended reuse for the purposes of irrigation and, in the case of the proposed
overflows from the basins, discharging surface water to the wider network of surface waterbodies.
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5.2 Hardstanding Areas

Treatment of runoff generated by the access road and hardstanding areas within the Proposed
Development is to be designed in accordance with the requirements of The SuDS Manual as all runoff from
these areas will be harvested for reuse for irrigation and, due to vehicular use, may contain pollutants that
need to be treated and contained prior to the use of the water for irrigation.

If not harvested, then any surplus water or diverted water from these areas will pass through Informal Basin
4A before being discharged to the local watercourse.

Tables 4.3 and 26.1 of The SuDS Manual identify the pollution hazard level associated with the proposed
hardstanding, car parking and roof areas as being either ‘Low (other roofs)’ or ‘Low (low traffic loads and
non-residential car parking with infrequent change)’ and that the simple index approach is appropriate for
the assessment of the proposed discharge to surface waters.

The simple index approach is based on pollution hazard indices for different land use types and their
associated pollution hazard level. The pollution hazard level and the related indices for the land-uses
within the Proposed Development are detailed in Table 12 below.

Ny B et e 3 g g ey Ay ren ~ Sy oy 5. N DR KRR avw oy
Faldg 18~ Poution MNazard Lave! ang indices {from The Suldd Manuwad -
P 9 ™y anwa N o - ., e ~
Lan Use Solfution Nazard | Toiad
3 - o N ey 5
Lavsd Juspendad
Sofids (138}
S i L : : : :
oahet rools dvpicallv commercialindusiig oW 03 Png 005

roofs) - maimtenance buifding, gractice
fange roof, Glub House,

Individual property driveways, residential car | Low L08 L 0.4 04
parks, iow traffic roads (&.g. cul-de-sacs, : : 5 :
homezones and gengral access roads) and

non-residential car parking with infrequent

change {e.q. schools, offices) L&, <300 traffic |

movements day - gecess road, car parking

areas and footways. 5

Table 26.4 of The SuDS Manual give the mitigation indices for several different treatment options prior to
discharge to surface waters. The mitigation indices for the proposed permeable paving and bioretention
area and the irrigation lakes (taken as a ‘detention basins’ for the purposes of this assessment) are
indicated below in Table 13.

ARUN DISTRICT COUNCIL M/16/22/PL



LLATY
\\ \\ AN N §
Y Y D § S
N
N
N
o Y X Y ayay o R8T eas
Tabie 11 - Poiiulion Hagsard Miliga
SuliS Measure Matals

Parmoabie Baving S acoess road var
Darking areas

Bio-retention area - access road, car
parking areas + Club House

fioation Siage Basins/dagoons - aff D08 fadtior 0.8 x b GEx 08
RMEINIBUM TOTAL MITGATION FACTOR | .85

P 1.00
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Consequently, the development provides sufficient treatment of surface water prior the intended reuse for
the purposes of irrigation and in the case of the proposed overflows from the irrigation lakes discharging
surface water to the wider network of surface waterbodies.

The maintenance area will include chemical storage and re-fuelling areas, these will be appropriately
bunded with any surface water collected and discharged to the foul sewer or tankered off-site for treatment
as appropriate, dependant upon the final foul drainage connection and permit from Southern Water.
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6. MAINTENANCE AND ADOPTION

Regular inspection and maintenance is required to ensure the effective long term operation of SuDS; these
requirements are detailed in The SuDS Manual. The general maintenance regime of the proposed strategy
is outlined below:

Permeable paving

Ownership / adoption: Private (Golf Club)

Maintenance requirement: Brushing and vacuuming three times per year; removal of weeds, repair any
broken blocks / damaged areas; maintain vegetation; 3 monthly inspection of poor operation and/or
weed growth; annual inspection of silt accumulation and inspection chambers.

Bioretention Area

Ownership / adoption: Private (Golf Club)

Maintenance requirement: Quarterly inspection for siltation and ponding, assessment of plants for
infection, inspection of outlets for blockage, removal of litter and of sediment from inlets; annual
inspection of underdrains; infilling of holes or scour in the filter, replacement of plants, raking of surface
mulch and removal of filter medium/vegetation as required.

Irrigation Lakes

Ownership / adoption: Private (Golf Club)

Maintenance requirement: Monthly removal of litter and debris; monthly grass cutting and vegetation
management; annual sediment removal and management of wetland plants; re-seed areas of poor
growth and prune trees every 1 — 3 years; remove sediment from forebay every 3 - 10 years; monthly
inspection for blockages and physical damage; 6 monthly inspection for silt accumulation and
functioning of mechanical devices (where necessary).
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Comments dated 10 March 2022

Comment Response
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Comments dated 03 May 2023

Comment Response

Further to the previous comments provided in March 2022 and July 2022, no additional | This technical note is a
information has been received from the applicant that fully address these items. As consolidated response to

such we would refer to the comment per the email of the 10th March 2022, previous comments

In addition to this, no clear surface water drainage proposals are provided for this site. Refer to Section 4 for
We appreciate that proposed 3D ground modelling is provided but more information drainage strategy and
needs to be provided on where the proposed development impermeable areas are Section 1.3

draining to, attenuation provisions and where the surface water is ultimately being
discharge to. The surface water calculations need to be provided to demonstrate that
the run-off from these areas can be accommodated within the proposed attenuation
features. In addition, clear information on the modelled fluvial flood level in relation to
the attenuation features needs to be provided and surface water calculations need to
demonstrate the impact of joint probability events. This is to ensure that the quantum of
development proposed at outline stage is achievable and that the surface water
drainage proposals comply in not increasing the risk of flooding elsewhere or onsite. In
addition to this the locations of the proposed SuDS must clearly be outside of the
impacts of the modelled fluvial flood extents

The current strategy outlines that run-off from the site will be restricted to greenfield Refer to Section 3.2
rates to the existing watercourse but does not explore the opportunity for on-site
infiltration. A Hierarchical approach to the disposal of surface water should be
undertaken with priority to infiltration of surface water. Infiltration testing must be
carried out to assess the opportunities for infiltration to ground. Winter infiltration
testing is required to support infiltration drainage techniques and should be carried out
in January/February (subject to agreement) and at agreed locations/depths/
Furthermore winter groundwater monitoring is required to support the basins designs
and ensure there is no loss in attenuation capacity as a result of high groundwater
levels.

There is an existing culvert which runs through the site and would conflict with the Section 4.3
locations of some of the ponds. It is also been advised that this existing culvert is
blocked/collapsed. The drainage and site layout proposals will need to provide
proposals for diverting this culvert and clearly demonstrating the route of this diversions
with associated invert levels. \We would encourage the applicant to investigate
opportunities to open up this culvert to a watercourse as part of the diversion
proposals.

Once further information is provided on the risk of surface water flooding and impactto | Noted
the surrounding areas, as well as clarity on the development surface water drainage
proposals as well as the responses to the comments made per the email of the 10th
March 2022, then we will be able to review the proposals further
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APPENDIX B - GREENFIELD RUNOFF RATES
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WSP Group Ltd

Bognor Regis Golf Club
SW Drainage Strategy

. Greenfield Runoff Rates
Date 31/01/2022 Designed by SEK

N H PRt

. NI ARLIWY W

File Checked by e
XP Solutions Source Control 2019.1

IH 124 Mean Annual Flood

Input
Return Period (years) 100 Soil 0.370
Area (ha) 73.700 Urban 0.000
SAAR (mm) 708 Region Number Region 7
Results 1/s

QBAR Rural 205.6
QBAR Urban 205.6

Q100 years 655.8

Q1 year 174.

Q2 years 181.
Q5 years 263.
Q10 years 333.
Q20 years 411.
Q25 years 441.
Q30 years 465,
Q50 years 538,
Q100 years 655.
Q200 years 771.
Q250 years 808.
Q1000 years 1060.
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APPENDIX C = GOLF COURSE LAYOUTS
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DRAINAGE DISCHARGE LOCATION

3.17l/sec

OUTFALL 1
CATCHMENT 1
OUTFALL TO
DIVERTED DITCH

FLOW

R
o A
_ -

\ Jy\;\uﬁl e
Lot

ARUN DISTRICT COUNCIL M/16/22/PL



i
A
//,

Pz

APPENDIX D - SURFACE WATER DRAINAGE STRATEGY DRAWING
(HARDSTANDING AREAS)
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