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1 Introduction

1.1

1.2

1.3

1.4

1.5

1.6

1.7

Authorisation

Vectos (now SLR Consulting) has been appointed by David Wilson Homes (Southern) to prepare a
Flood Risk Assessment (FRA) and preliminary drainage strategy to support the outline planning
application for land at Duck’s Nest, Arborfield.

Background

The site consists of agricultural land which is approximately 17.7 hectares (ha) in size and is located
to the northwest of Arborfield (see Figure 1).

According to the Environment Agency (EA) Flood Map for Planning, the site is entirely located in
Flood Zone 1. This is defined as land having a less than 1 in 1,000 annual probability of river or sea
flooding and is therefore considered to be a low risk from these sources. However, the site exceeds 1
hectare (ha) in size and in accordance with the National Planning Policy Framework (NPPF) an FRA
must support the planning application.

This FRA was originally prepared in August 2022 but has now been updated to reflect a revised
scheme. The Lead Local Flood Authoriy (LLFA) were previously satisfied with the surface water
drainage strategy outlined, therefore, all key principles have been retained.

Development Proposal
A hybrid application comprising:

i) A full application for the change of use of land from agricultural land to provide an area of
Suitable Alternative Natural Greenspace (SANG), including the details of associated
landscaping, planting, drainage measures, parking, walking routes and other works
associated with the creation of the SANG.

ii) An outline application with all matters reserved other than access into the site for a residential
development of up to 135 dwellings, open space, internal accesses and parking, drainage
measures, landscaping and all other associated works.

The Parameter Plan and Framework Masterplan are enclosed in Appendix A.
Aims and Objectives

The aim of this FRA is to demonstrate that the site can be developed safely for residential purposes,
without exposing it to an unacceptable degree of flood risk and/or increasing the flood risk to third
parties. The objectives of this FRA are to:

i) Review the relevant planning policy documents to ensure that the development proposals are
in accordance with this and other regional and local guidance.

ii) Summarise relevant stakeholder consultation used to inform this FRA.
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ii)

vi)

vii)

SiR® i

Undertake a desk-based review of the available flood risk information to assess past, current
and future flood risk issues, taking into consideration the anticipated impacts of climate
change.

Identify flood mitigation requirements, if any, to ensure the development is safe from flooding,
without impacting third parties.

Assess whether the development will result in an increase of surface water runoff and how
this can be mitigated through the incorporation of Sustainable Drainage Systems (SuDS) into
the proposed development, which are informed through LLFA guidance and consultation.

Evaluate a conceptual foul water drainage solution.

Summarise the above into an FRA report including a plan showing the proposed SuDS
features associated with the conceptual surface water drainage strategy.

Limitations

The general limitations of this assessment are that:

i)

A number of sources have been used to compile this document, whilst we believe them to be
trustworthy; Vectos is unable to guarantee the accuracy of the information that has been
provided by others.

This report is based on information available at the time of preparing the FRA. Consequently,
there is potential for further information to become available or variations to the development
proposals to be made. These changes may lead to future alteration to the conclusions or
calculations in this report.
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2  Site Description

Site Location and Description

2.1 The site is located on land to the northwest of Arborfield Garrison, Reading, and is centred at
approximate grid reference of SU761662. The site comprises agricultural land, which split across a
number of fields. The total site area is approximately 17.7 ha. The approximate red line boundary of
the site is shown in Figure 1.
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Figure 1: Site Location Plan
Site Topography

2.2 A topographical survey of the site is enclosed in Appendix B. It shows that ground levels typically fall
in an easterly direction, with a maximum elevation of approximately 79 m above ordnance datum
(AOD). This drops down to approximately 59 m AOD alongside the east site boundary.
Geology and Hydrogeology
2.3

The 1 in 50,000 scale British Geological Survey (BGS) online mapping indicates that the bedrock
underlaying most of site is London Clay. The west part of the site is underlain by the Bagshot
Formation — Sandstone. Some limited superficial deposits are identified, which consist of Head -
Gravel, Sand, Silt and Clay and are present in the west part of the site.
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2.5

2.6

2.7

2.8

2.9

4RO :

A Phase 1 Geo-Environmental Desk Study Report was completed by EMS Geotech in June 2022
(refer to Appendix C for details). No intrusive site works have been undertaken at this stage.

The London Clay is classified as Unproductive strata. Unproductive strata are largely unable to
provide usable water supplies and are unlikely to have surface water and wetland ecosystems
dependent on them. The small area of Bagshot Formation is classified a Secondary A aquifer, which
comprise permeable layers that can support local water supplies, and may form an important source
of base flow to rivers

The site is not located within a groundwater Source Protection Zone nor a drinking water safeguard
zone for groundwater.

Hydrology and Existing Drainage

Two ditches are present within the site and are shown on the topographic survey and are also shown
in Figure 2. The north ditch is present within a hedge and is culverted beneath the car park of the
adjacent commercial area. It subsequently outfalls into a pond within the commercial area. The pond
outfall is classified a public surface water sewer, which immediately downstream of Eversley Road
outfalls into a stream.

The south ditch is present on a section of the east site boundary. It is also culverted and connects to
the public surface water sewer upstream of the outfall into the stream.

The Thames Water sewer maps are enclosed in Appendix D, which show both surface and foul water
sewers in Eversley Road adjacent to the site. A length of the surface water sewer is located within the
site boundary and has a 300 mm diameter.

Key

= Site Boundary

=== Streams and Ditches
=== Culverts and Sewers
B Pond

Google Hybrid

Figure 2: Waterbodies on Site
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3 Planning Policy and Guidance

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

National Planning Policy Framework

The National Planning Policy Framework (NPPF) sets out the Government’s national policies for flood
risk management in a land use planning context within England and how these are expected to be
applied. It states that developers and local authorities should try to locate development to land in
zones with the lowest probability of flooding.

The aim is to steer new development into Flood Zone 1 (areas with a low probability of river or sea
flooding). Where there are no reasonably available sites in Flood Zone 1, local planning authorities in
their decision making should take into account the flood risk vulnerability of land uses and consider
reasonably available sites in Flood Zone 2 (areas with a medium probability of river or sea flooding),
applying the Exception Test if required. Only where there are no reasonably available sites in Flood
Zone 2 should Flood Zone 3 (areas with a high probability of river or sea flooding) be considered,
taking into account the flood risk vulnerability of land uses and applying the Exception Test if
required.

This sequential risk-based approach to determining the suitability of land for development in flood
risk areas is central to the policy statement and should be applied at all levels in the planning
process.

The Planning Practice Guidance (PPG) outlines the approaches that should be taken to meet with the
NPPF. In accordance with the PPG, the proposed development (i.e. residential) is classified as More
Vulnerable.

Table 2 of the PPG sets out the ‘incompatibility’ of the vulnerability classification with the identified
flood zones. The entire site is located in Flood Zone 1, which is compatible with More Vulnerable
development, and application of the Sequential and Exception Test is therefore not required.

Wokingham Borough Local Plan

The local plan is a collection of planning documents, including the Wokingham Borough Adopted
Core Strategy sets out the key elements of our vision for the development of our borough until March
2026. It includes policy CP1 (Sustainable Development), which identifies the need to avoid increasing
(and where possible reduce) risks of or from all forms of flooding (including from groundwater).

Work is underway on a new local plan which will shape the future of Wokingham Borough. This new
local plan will guide where and how growth will take place in the borough in the years up to 2040.

The emerging policy is more comprehensive and includes the following policies:
i) Policy FD1: Development and Flood Risk (from all sources)
ii) Policy FD2: Sustainable Drainage

iii) Policy FD3: River Corridors
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3.9 The policies are largely consistent with national policy and guidance. However, some additional
considerations include:

i) Avoid the use of underground tanks, except when all other reasonable alternatives to
provide a sustainable drainage solution have been exhausted.

i) Development encompassing a watercourse, wherever practicable and appropriate, should
provide or retain a minimum undeveloped 10 metre buffer zone to create a corridor
favourable to the enhancement of biodiversity.

iii) The culverting of any watercourses should be avoided.
Wokingham Borough Council Level 1 Strategic Flood Risk Assessment (SFRA)

3.10 The SFRA was updated in 2020 and identifies the flood risk within the borough from rivers, surface
water, groundwater, sewers and other artificial sources. Guidance for planners and developers is also
included. The SFRA refers to the inclusion of SuDS within developments (with infiltration SuDS used
where practicable).

LLFA SuDS Guidance

3.11  The LLFA are a statutory consultee to the planning process to assess major planning applications for
their surface water drainage implications. The LLFA published their guidance for major developments
in January 2017 with the document: Guidance on the use of Sustainable Drainage Systems, which is
available online.

3.12 The guide is intended to assist developers in the design of surface water drainage systems, providing
specific information on the planning, design and delivery of surface water drainage, designed to
reduce the risk of flooding and maximise environmental gain, including water quality, water
resources, biodiversity, landscape and amenity. The guide also aims to ensure that all new
developments and redevelopments are designed to mitigate the effects of climate change.

3.13 The guide has informed the surface water drainage strategy discussed in Section 5.
The SuDS Manual (CIRIA C753) 2015

3.14 The CIRIA SuDS Manual provides comprehensive guidance for the design and incorporation of
SuDS. The manual sets out the process by which appropriate SuDS options may be selected for a
site.

3.15 The guidance within the CIRIA SuDS Manual (2015) will be used for the planning, design, operation
and maintenance of the proposed SuDS.

Policy Conclusions

3.16 The development proposals are consistent with the policies within the NPPF, Local Plan and
supporting national, regional and local guidance documents. This is because the site is located in
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Flood Zone 1 and because surface water will be managed using SuDS. This is discussed in the
following sections.
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4 Assessment of Flood Risk

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Historic Flooding

The EA Historic Flood Map dataset was consulted which shows no incidents in the proximity of the
site.

Fluvial and Coastal/Tidal Flood Risk

The EA Flood Map for Planning shows both the risk of flooding from rivers and the sea. It identifies
that the entire site is in Flood Zone 1 (see Figure 3). Land in Flood Zone 1 is defined as land having a
less than 1 in 1,000 annual probability of river or sea flooding.

Risk from Surface Water Flooding

Surface water flooding is a result of overland flow and ponding of water that can follow a rainfall
event, from local catchment areas, hillsides and associated with minor ditches or streams. The Risk of
Flooding from Surface Water map is available online. The flood extents were downloaded and are
presented in Figure 4.

The Risk of Flooding from Surface Water map shows that most of site is at a very low risk of surface
water flooding (defined as an area with less than 1 in 1,000 chance of flooding each year). However,
three flow paths are present which introduce overland flow from hillside locations into the site.

There are three principal flows paths that impact the site, which are generated from the north, west
and south. The flow path from the west introduces a small area of high risk (defined as an area with
greater than 1 in 30 chance of flooding each year). However, the north and south flow paths are less
significant and introduce a medium risk (defined as an area with between 1 in 100 and 1 in 30
chance of flooding each year) and low flood risk (defined as an area with between 1 in 1000 and 1 in
100 chance of flooding each year), respectively.

Built development has been steered outside of the larger west and north flow paths, but further flood
mitigation is discussed later in this section.

Groundwater Flooding

Groundwater flooding typically occurs in low-lying areas, close to hills which are underlain by
permeable rocks. This source of flooding generally only becomes a problem in these areas after long
periods of extensive and significant rainfall, resulting in a rise in groundwater level.

The SFRA provides an extract of the BGS Susceptibility to Groundwater Map (see Appendix E). The
site is located in an area with limited potential for groundwater flooding to occur and no potential for
groundwater flooding to occur.
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4.9 As outlined in Section 2, the site is predominately underlain by London Clay, which is defined as

4.10

4.11

4.12

4.13

4.14

4.15

4.16

417

Unproductive strata. Ground conditions do not therefore represent a significant source of
groundwater flooding and the associated flood risk is low.

Drainage and Infrastructure Flooding

Drainage and infrastructure flooding occurs when sewerage systems are overwhelmed and result in
flooding, which may occur alone or be combined with other flood sources (e.g. fluvial or surface
water).

Asset maps were obtained from Thames Water which are enclosed in Appendix D. As outlined in
Section 2, there is a 300 mm diameter surface water sewer within the site alongside Eversley Road.
There is also a 150 mm diameter foul sewer in Eversley Road.

These sewers are small and will not introduce a significant risk of flooding to the site. Furthermore,
ground levels fall away from the proposed development and the preferential pathway will be towards
the stream to the east of the site.

Given the above the risk of flooding from sewers is considered to be low.
Other Sources of Flooding

According to EA mapping, the site is not located in an area susceptible to reservoir flood risk. There
are also no impounded canals within the vicinity of the site that could pose a potential flood risk.

Flood Mitigation

Parts of the site have been shown to be susceptible to surface water flooding. The most significant of
these is from the west and north. However, residential development has located outside of these
areas to allow shallow floodwater to pass through the site with little or no obstruction. This will
provide an area of open space, which presents an opportunity to increase the volume of attenuation
storage available. This could be achieved by excavating storage areas and providing space for water
in a series of flood meadows. Whilst this is not considered necessary to facilitate development of the
site, it could provide some betterment downstream through some simple engineering works.

A smaller flow path is generated from the south. The catchment area associated with the south
pathway will be replaced with development and surface water will be managed through the
introduction of SuDS. This area of surface water flooding is therefore unlikely to exist once the site
has been developed.

In addition, finished floor levels (FFL) of all dwellings should be elevated above the surrounding
ground levels by at least 150 mm in accordance with building regulations. This will protect against
the possibility of shallow ponding of water which is inevitable following heavy or prolonged rainfall.
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5  Surface Water Management

Overview

5.1 It is well understood that one of the effects of development is typically to reduce the permeability of a
site and consequently change its response to rainfall. Therefore, a drainage strategy is required to
ensure that the surface water runoff regime is managed appropriately and that the proposed
development does not increase flood risk on the site and/or to surrounding areas.

5.2 The NPPF states that flood risk to land and property must not be increased as a result of
development. The NPPF also states that flood risk should not increase for events up to and including
a 1in 100-year return period, including an appropriate allowance for climate change. These
requirements have formed the basis of the surface water drainage strategy, which is described in this
section.

5.3 The proposed surface water management strategy has been derived based upon the principles of
SuDS, in accordance with NPPF and the LLFA SuDS guide. It has subsequently been used to inform
the Parameter Plan and Framework Masterplan (Appendix A).

Proposed Surface Water Discharge Receptor

5.4 The LLFA SuDS guide refers to the drainage hierarchy (provided within The Building Regulations —
Part H) for the discharge of surface water from the site, with this aiming to discharge surface water as
high up the following hierarchy of options as practicable:

i) An adequate soakaway or some other adequate infiltration system; or, where not reasonably
practicable;

ii) A watercourse; or where not reasonably practicable,
iii) A sewer.

5.5 Discharge options were investigated in the order of preference specified in the drainage hierarchy.
An intrusive ground investigation is not available at this stage. However, the site is underlain by

London Clay and the use of infiltration as a means of surface water management is not considered to
be practical.

5.6 It is therefore proposed to use an attenuation-led surface water strategy with a restricted discharge
to an appropriate receptor. Two ditches flow through, or on the boundary of, the site. The site
currently drains into these ditches and therefore this proposed connectivity will mimic the existing
drainage regime.

Existing Greenfield Runoff Rates

5.7 The FEH method has been used to determine greenfield runoff rates. The parameters utilised are
detailed in Table 1, which shows the calculation was undertaken for 1.0 ha. The calculated rates are
presented in Table 2. The calculation summary sheets are enclosed in Appendix G.

5.8 The QBAR rate for 1.0 ha was estimated to be 4.88 |I/s. The proposed developable area is
approximately 5.67 ha, therefore QBAR for this equates to 27.7 I/s.

Land at Land at Duck’s Nest, Arborfield vectos.co.uk
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5.13
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Table 1: Calculation Parameters

Parameter Value Unit ‘
Area 1.00 ha
SAAR 653 mm
Region 6 -
BFI HOST 0.253 -

Table 2: Greenfield Runoff Rates

Return Period Peak Greenfield Discharge (l/s/ha)

QBAR 4.88
Q1 4.14
Q30 11.22
Q100 15.56

The LLFA SuDS guide states that “for greenfield developments, the peak runoff rate from the
development to any highway drain, sewer or surface water body for the 1 in 1 year rainfall event and
the 1.in 100 year rainfall event should never exceed the peak greenfield runoff rate for the same
event.”

The estimated QBAR rate is 4.88 |I/s/ha, which has been adopted for the restriction of surface water
runoff from the site up to and including the 1 in 100 year plus climate change event. At a more
detailed stage of design, restriction of the 1 in 1 year event to the corresponding greenfield event can
be investigated. However, an alternative approach may be to use unlined shallow swales and wider
source control SuDS to manage these smaller storms through interception, infiltration and
evapotranspiration.

The QBAR rate has been adopted to ensure that the long-term storage volume has been
accommodated, so that the volume of surface water that is discharged from the site (as well as the
rate that it is discharged at) has been managed. Typically, the restriction of runoff from a
development site to the QBAR rate can have a flood-risk benefit to catchments downstream.

Proposed Surface Water Drainage Strategy

The surface water management strategy proposed for the site has been derived based upon the
principles of sustainable drainage as detailed in the CIRIA SuDS Manual (2015) and the LLFA SuDS
guide.

SuDS will be utilised to manage surface water runoff from the entire site. This will include a series of
detention basins and swales, as shown on the Preliminary Surface Water Drainage Strategy,
enclosed in Appendix F.

The concept of sustainable drainage is that environmental and social factors such as the quantity and
quality of runoff and amenity value of surface water in the urban or developed environment are
considered when making decisions about drainage. SuDS can be used to compliment or replace
conventional piped urban drainage to recreate the natural water cycle.

Land at Land at Duck’s Nest, Arborfield vectos.co.uk

FRA V4



vectos. | SLR® 3
5.15 This process can be used in certain locations to reduce the existing problems associated with such

5.16

5.17

5.18

5.19

5.20

5.21

conventional piped systems, which can include the risk of flooding, the potential of pollution or poor
water quality and damage to the natural environment.

As discussed, the surface water drainage strategy has been based on the discharge of surface water
runoff from the site into an adjacent ditch. This will be restricted to the total rate of 27.7 I/s. This
restricted discharge rate from the site will be achieved using a hydrobrake (or similar approved) at
each outfall.

Attenuation Volumes

The surface water drainage strategy has been based on providing attenuation up to and including the
1in 100 year plus a 40% allowance climate change event, which is in accordance with the latest
national planning policy.

Given the topographical characteristics etc of the site the development has been split into four
catchments. Each catchment will allow for the natural drainage routes across the site, so that these
are retained to ensure that runoff from the development continues to feed the existing riparian
environment.

Table 3 includes a series of key parameters which have been used to estimate the attenuation
storage requirements for the development.

The impermeable area has been calculated based upon a 60% impermeable ratio (i.e. that 60% of
the developed residential area would have an impermeable cover), plus the addition of main road
surface area. In accordance with the LLFA SuDS guidance, an additional 10% allowance has been
made for the potential of urban creep.

Table 3: Attenuation Storage Parameters

Catchment Residential Road Area Impermeable Future Impermeable Discharge
INCERGEY (ha) INCERGE)) INCERGE) Rate (l/s)

1 1.22 0.08 0.81 0.88 6.3

2 1.23 0.20 0.94 1.01 7.0

3 1.46 0.03 0.90 0.98 7.2

Basin Design — Sizing

A MicroDrainage source control calculation has been undertaken for each catchment using the
values presented in Table 3. The purpose of this was to ensure that attenuation requirements could
be accommodated, whilst offering the following:

i) 1in 100 year design event plus a 40% allowance climate change;
i) Earthworks with average side slopes of 1:4;

iii) Approximately 0.3 m freeboard above the effective storage depth.

Land at Land at Duck’s Nest, Arborfield vectos.co.uk
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5.22 Table 4 presents evidence of how this has been achieved and is a summary of the MicroDrainage
source control calculations. It shows the total area required for attenuation storage, at the top or crest
of each feature, which is also reflected on the Preliminary Surface Water Drainage Strategy
(Appendix F). The calculations are enclosed in Appendix G.

Table 4: Preliminary Basin Design Details

Catchment Basin Area (m?) Total Basin Depth (m) Attenuation Storage (m?)

1 744 1.5 533
2 837 1.5 617
3 750 1.7 589

Wider SuDS Proposals

Swales

5.23 Swales are shallow (i.e. around 0.5 m deep) vegetated open channels designed to convey, treat and
in certain circumstances attenuate surface water runoff. They enhance the natural landscape and
provide aesthetic and biodiversity benefits. These can be ‘wet’ where water gathers above the
surface, or ‘dry’ where water gathers in a gravel layer beneath.

5.24 Itis proposed to incorporate an extensive network of swales across the site for the conveyance of
surface water. Where positioned on slopes, check dams can be incorporated at appropriate
distances across the width of the swales to store water in the swale, thereby providing some limited
attenuation and reducing flow velocity.

5.25 The swales (and wider source control features) may be unlined to allow runoff from smaller storms to
infiltrate and provide some localised management of rainfall. However, given the ground conditions, it
is anticipated that this may only be practical for the smaller, more frequent rainfall events where
limited infiltration was necessary.

5.26 The potential storage volume offered by swales has not been considered within the calculations at
this stage. The indicative locations of swales across the proposed development are shown on the
Preliminary Surface Water Drainage Strategy (Appendix F).

Other SuDS Features across each Development Parcel

5.27 Other more local, or source control, SuDS will be adopted to contribute to the management of
surface water across the site. However, it is difficult to determine the detail of source control
attenuation and conveyance features at the outline stage. However, this could consist of permeable
paving, bio-retention or tree pits etc, used in parts of the site to supplement the detention basins and
swales. These could also offer both water quality improvements and attenuation storage. However,
these opportunities will be considered at a more detailed stage of design.

5.28 These wider SuDS features will be provided within each development parcel to ensure that surface
water runoff is managed at source across the site.

Land at Land at Duck’s Nest, Arborfield vectos.co.uk
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SANG Car Park

5.29 The SANG car park will be constructed using permeable materials such as gravel, Grasscrete or
permeable paving. This is self-draining and will not require a formal surface water drainage system.
Biodiversity and Landscape

5.30 In addition to their drainage function, SuDS can be designed to deliver significant community and
environmental benefits. Detention basins and swales provide an opportunity to create high value
habitat and contribute an important biodiversity, aesthetic and recreational function for the site.

5.31 The CIRIA SuDS Manual (2015) provides some useful insight into effective design of both basins and
swales. These opportunities will be considered at a more detailed stage of design. However, for the
basins, the following design principles will be taken forward:

i) Average 1:4 side slopes will allow for variation and will help to ensure that they appear as
natural as possible.

i) Reed beds can be created at the outlet.

iii) The outlet can be set as far from the inlet as possible to maximise the benefits to water quality
passing through.

iv) Sediment forebays.

V) Slightly deeper areas within the basin to allow retention of water all year round.

5.32 The CIRIA SuDS Manual (2015) provides an example of a typical plan view and profile of a detention

basin illustrating how the feature could look on the site, as shown in Figure 5.
Erosion control N .
(if required)
Permeable berm material
(optional)
Design water level
Figure 5: Plan of Detention Basin
Land at Land at Duck’s Nest, Arborfield vectos.co.uk
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Figure 6 presents a cross section of a dry swale extracted from the CIRIA SuDS Manual (2015). It
identifies how these can be designed to offer biodiversity, landscape, and associated water quality
benefits, through pre-treatment and planting.

50-100mm drop Optional filter strip Pea gravel layer Filter 1:4 or 1:3 side Turfor Impermeabile
at edge of for pre-treatment with perforated pipe medium slope grassed grass layer soil
hard surface under drain to outfall 1o resist erosion

— Geotextile filter

R R——

Figure 6: Typical Dry Swale Cross Section

Conveyance of Exceedance Surface Water Flooding

The surface water drainage strategy must consider an exceedance scenario, i.e. for flows in excess
of the 1 in 100 year plus climate change rainfall event. Exceedance flows must be managed in
conveyance routes across a site that minimise the risk to people and property.

The design for exceedance will be addressed at a more detailed stage. However, in an exceedance
scenario, roads would be designed to convey any exceedance flows away from people and property
using appropriate kerbing for channelling. Exceedance flow routes will ultimately be directed into the
swales or basins located across the site. Exceedance routes are displayed on the Preliminary
Surface Water Drainage Strategy in Appendix F.

Water Quality

In accordance with the CIRIA SuDS Manual (2015), SuDS components must have a total pollution
index that equals or exceeds the pollution hazard index for different land use classifications. It is
considered that the SuDS provided as part of the surface water drainage strategy would offer
sufficient mitigation for the land use classification as demonstrated in Table 5 and Table 6 (as
informed by Table 26.2 and 26.3 of the CIRIA SuDS Manual (2015), respectively).

Land at Land at Duck’s Nest, Arborfield vectos.co.uk
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Table 5: Pollution Hazard Indices

Pollution Hazard Indices for Different Land Use
Classifications

Total Suspended Metals
Solids (TSS)

Land Use

Hydro-
carbons

Pollution
Hazard Level

Residential roofs Very low 0.2 0.2 0.05
Individual property driveways,

parking with infrequent change

Total Low 0.7 0.6 0.45

Table 6: SuDS Mitigation Indices (for discharges to surface water)

Mitigation Indices

Type of SuDS

5.37

5.38

5.39

\ Metals Hydro-carbons
Swales 0.50 0.60 0.60
Detention basin’ 0.25 0.25 0.30
Total 0.75 0.85 0.90

Operation and Maintenance

SuDS

Thames Water confirmed that they do not currently adopt SuDS and therefore the SuDS features
proposed would be managed privately. Where privately maintained, the general maintenance
requirements should be undertaken in accordance with the recommendations outlined in the CIRIA
SuDS Manual (2015), as replicated in Figure 7 and 8.

Flow Control Device

A hydro-brake (or similar) will be used to control the flow leaving the each detention basin. Should a
hydro-brake be fitted, limited maintenance is required as there are no moving parts. If blockages
occur, they do so at the intake.

Access should be allowed for clearing debris from the chamber housing the flow control. In the event
that the inlet to the unit becomes blocked, the pivoting bypass door may be operated by pulling the
wire rope attached upwards to drain down the chamber and provide access for maintenance. The

1 As per the CIRIA SuDS Manual (2015), where the mitigation index of an individual component is insufficient, two components (or more) will be required. However, a
factor of 0.5 is used to account for the secondary or tertiary components associated with the already reduced inflow concentrations.
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pivoting bypass door must be returned to the closed position following drain down of the chamber
and clearance of the blockage.

Regular inspections should be carried out to ensure that debris that may obstruct the inlet to the flow
control is not present in the chamber. Following installation, it is essential that any extraneous
material i.e. building materials are removed from the unit and the chamber. Once in operation, it
should be inspected monthly for three months and thereafter at six monthly intervals with hose down
if required. The units can be jetted from downstream, in accordance with standard sewer jetting
procedures without affecting the hydraulic performance of the system.

Should another manufacturer be used it is recommended that their maintenance guidance is

reviewed and adopted.

Other Assets

Various other smaller assets of the surface water drainage strategy consist of gutters, down water
pipes, manholes, pipes and drainage channels. These assets should be checked annually and after
large storm events, in order to remove debris and inspect the condition.

Jet washing may be required on occasion to remove any blockages within the pipe network. If the
condition is found to be poor, replacement or repairs may be required.

TABLE Operation and maintenance requirements for swales

17.1

Maintenance schedule

Required action

Typical frequency

Regular maintenance

Remove litter and debris

Monthly, or as required

Cut grass — to retain grass height within
specified design range

Monthly (during growing season),
or as required

Manage other vegetation and remove
huisance plants

Monthly at start, then as required

Inspect inlets, outlets and overflows for
blockages, and clear if required

Monthly

Inspect infiltration surfaces for ponding,
compaction, silt accumulation, record areas
where water is ponding for > 48 hours

Monthly, or when required

Inspect vegetation coverage

Monthly for 6 months, quarterly for
2 years, then half yearly

Inspect inlets and facility surface for silt
accumulation, establish appropriate silt
removal frequencies

Half yearly

Occasional maintenance

Reseed areas of poor vegetation growth, alter
plant types to better suit conditions, if required

As required or if bare soil is
exposed over 10% or more of the
swale treatment area

Remedial actions

Repair erosion or other damage by re-turfing or

: As required
reseeding
Relevel uneven surfaces and reinstate design X
As required
levels
Scarify and spike topsoil layer to improve
infiltration performance, break up silt deposits As required
and prevent compaction of the soil surface
Remove build-up of sediment on upstream ;
) | As required
gravel trench, flow spreader or at top of filter strip
Remove and dispose of oils or petrol residues :
As required

using safe standard practices

Figure 7: Operation and Maintenance Requirements for Swales
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TABLE Operation and maintenance requirements for detention basins
22.1

Regular maintenance

Remove litter and debris

Monthly

Cut grass — for spillways and access routes

Monthly (during growing
season), or as required

Cut grass — meadow grass in and around basin

Half yearly (spring — before
nesting season, and autumn)

Manage other vegetation and remove nuisance plants

Monthly (at start, then as
required)

Inspect inlets, outlets and overflows for blockages,
and clear if required.

Monthly

Inspect banksides, structures, pipework etc for
evidence of physical damage

Monthly

Inspect inlets and facility surface for silt accumulation.
Establish appropriate silt removal frequencies.

Monthly (for first year), then
annually or as required

Check any penstocks and other mechanical devices

Annually

Tidy all dead growth before start of growing season

Annually

Remove sediment from inlets, outlet and forebay

Annually (or as required)

Manage wetland plants in outlet pool — where
provided

Annually (as set out in
Chapter 23)

Occasional maintenance

Reseed areas of poor vegetation growth

As required

Prune and trim any trees and remove cuttings

Every 2 years, or as required

Remove sediment from inlets, outlets, forebay and
main basin when required

Every 5 years, or as

required (likely to be minimal
requirements where effective
upstream source control is
provided)

Remedial actions

Repair erosion or other damage by reseeding or

re-tirting As required
Realignment of rip-rap As required
Repair/rehabilitation of inlets, outlets and overflows As required
Relevel uneven surfaces and reinstate design levels As required

Figure 8: Operation and Maintenance Requirements for Detention Basins

Summary

19

5.44 The surface water drainage strategy has been prepared to demonstrate that the proposed
development of the site can meet national and local requirements for the management of surface
water runoff. This will be achieved through the principles of SuDS but is subject to more detailed
design considerations once outline planning permission has been approved.

5.45 The SuDS will offer wider benefits including biodiversity and recreational opportunities, as well as

aesthetic improvements.
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6.1

6.2

SiR® ?

Foul Drainage

In April 2018 Ofwat changed the rules with respect to new sewer connections. Developers may now
connect to the nearest public sewer on a size for size basis at their cost and, in this case, Thames
Water will provide capacity in the network to accommodate domestic type flows from granted
development which is funded by infrastructure charging arrangements.

A 150 mm Thames Water foul sewer is located to the east of the site in Eversley Road (see Appendix
D). Based on the size for size rules, this sewer has sufficient capacity to accommodate the proposed
development. However, Thames Water have indicated an inability of the wider foul water
infrastructure to accommodate foul water flows from the proposed development. Once outline
planning permission has been obtained, Thames Water, at their cost, will need to undertake hydraulic
modelling to understand what infrastructure upgrades are likely to be required to accommodate the
proposed development. Further details are enclosed in Appendix D.
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7 Conclusions
71 This Flood Risk Assessment (FRA) and surface water drainage strategy has been undertaken to

7.2

7.3

7.4

7.5

accompany the outline planning application for the proposed residential development on land at
Duck’s Nest, Arborfield.

This report has been prepared by Vectos (now SLR Consulting) on behalf of David Wilson Homes
(Southern) in accordance with the guidelines set out in National Planning Policy Framework, regional
and local guidance documents.

The site lies in Flood Zone 1 (i.e. land having a less than 1 in 1,000 annual probability of river or sea
flooding, with this considered to be low risk). Surface water flooding impacts part of the site.
Residential development has been steered out of the main flow path to allow this to pass through the
site without obstruction. Other potential sources of flood risk have not been identified to be
significant.

An attenuation led conceptual surface water drainage strategy has been proposed to manage the
surface water runoff from the site. Attenuation will be provided in a series of detention basins, which
will restrict runoff to greenfield rates before discharging into an adjacent ditch. The basins will be
supplemented with a series of swales, whilst wider SuDS will be considered at a more detailed stage
of design.

Foul water is to be disposed to a Thames Water foul network, but further assessment is required by
Thames Water once planning permission has been obtained.

Land at Land at Duck’s Nest, Arborfield vectos.co.uk

FRA V4



vectos. | SLR®
Appendix A

Parameter Plan and Framework Masterplan
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Appendix B

Topographical Survey
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NOTES:

Drainage:

Inspection Covers are lifted where possible and all drainage invert
information has been obtained through visual inspection only, with
no entry into manholes. Therefore the complete accuracy cannot be
guaranteed. Where drainage is of critical importance we suggest
the services of a specialist drainage expert be used.

Trees:

Every effort has been made to identify and detail all trees on site
but where trees are of critical importance we suggest the use of a
specialist such as an arborist. Tree spread and heights are indicative.

GPS:

GPS detail is relative to the time and date of survey. GPS levels and
grid are obtained using industry standard guidelines and can vary
according to the quality of the GPS network at the time of survey.
Unless stated otherwise, surveys are Scale factor 1 and Horizontal
and Vertical Datums are established from a central site fix and
baseline orientation station utilising GNSS correction data.

Survey notes:

Survey specification is linked to the original purpose of the survey
commissioned at source and is to be used for this purpose only.
Survey is accurate within limitations of site conditions at the time of
survey. In areas difficult to survey due to restricted access, lines of
sight or dense vegetation, critical dimensions and positions should
be verified following suitable clearance.

Survey detail obtained and shown is relative to the plotting scale.

Copyright:
This survey information is Copyright Encompass Surveys Ltd (2009).
All rights reserved.
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NOTES:

Drainage:

Inspection Covers are lifted where possible and all drainage invert
information has been obtained through visual inspection only, with
no entry into manholes. Therefore the complete accuracy cannot be
guaranteed. Where drainage is of critical importance we suggest

the services of a specialist drainage expert be used.

Trees:

Every effort has been made to identify and detail all trees on site

but where trees are of critical importance we suggest the use of a
specialist such as an arborist. Tree spread and heights are indicative.

GPS:
GPS detail is relative to the time and date of survey. GPS levels and
grid are obtained using industry standard guidelines and can vary
according to the quality of the GPS network at the time of survey.
Unless stated otherwise, surveys are Scale factor 1 and Horizontal
and Vertical Datums are established from a central site fix and
baseline orientation station utilising GNSS correction data.

Survey notes:

Survey specification is linked to the original purpose of the survey
commissioned at source and is to be used for this purpose only.
Survey is accurate within limitations of site conditions at the time of
survey. In areas difficult to survey due to restricted access, lines of
sight or dense vegetation, critical dimensions and positions should
be verified following suitable clearance.

Survey detail obtained and shown is relative to the plotting scale.

Copyright:
This survey information is Copyright Encompass Surveys Ltd (2009).
All rights reserved.
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Drainage:
Inspection Covers are lifted where possible and all drainage invert

1669 information has been obtained through visual inspection only, with
no entry into manholes. Therefore the complete accuracy cannot be
guaranteed. Where drainage is of critical importance we suggest
the services of a specialist drainage expert be used.

Trees:
Every effort has been made to identify and detail all trees on site
but where trees are of critical importance we suggest the use of a
specialist such as an arborist. Tree spread and heights are indicative.
GPS:
GPS detail is relative to the time and date of survey. GPS levels and
grid are obtained using industry standard guidelines and can vary
according to the quality of the GPS network at the time of survey.
Unless stated otherwise, surveys are Scale factor 1 and Horizontal
and Vertical Datums are established from a central site fix and
baseline orientation station utilising GNSS correction data.
Survey notes:
Survey specification is linked to the original purpose of the survey
commissioned at source and is to be used for this purpose only.
Survey is accurate within limitations of site conditions at the time of
survey. In areas difficult to survey due to restricted access, lines of
sight or dense vegetation, critical dimensions and positions should
be verified following suitable clearance.
Survey detail obtained and shown is relative to the plotting scale.
Copyright:
This survey information is Copyright Encompass Surveys Ltd (2009).
All rights reserved.
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NOTES:

Drainage:

Inspection Covers are lifted where possible and all drainage invert
information has been obtained through visual inspection only, with
no entry into manholes. Therefore the complete accuracy cannot be
guaranteed. Where drainage is of critical importance we suggest
the services of a specialist drainage expert be used.

Trees:

Every effort has been made to identify and detail all trees on site
but where trees are of critical importance we suggest the use of a
specialist such as an arborist. Tree spread and heights are indicative.

GPS:

GPS detail is relative to the time and date of survey. GPS levels and
grid are obtained using industry standard guidelines and can vary
according to the quality of the GPS network at the time of survey.
Unless stated otherwise, surveys are Scale factor 1 and Horizontal
and Vertical Datums are established from a central site fix and
baseline orientation station utilising GNSS correction data.

Survey notes:

Survey specification is linked to the original purpose of the survey
commissioned at source and is to be used for this purpose only.
Survey is accurate within limitations of site conditions at the time of
survey. In areas difficult to survey due to restricted access, lines of
sight or dense vegetation, critical dimensions and positions should
be verified following suitable clearance.

Survey detail obtained and shown is relative to the plotting scale.

Copyright:
This survey information is Copyright Encompass Surveys Ltd (2009).
All rights reserved.
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NOTES:

Drainage:

Inspection Covers are lifted where possible and all drainage invert
information has been obtained through visual inspection only, with
no entry into manholes. Therefore the complete accuracy cannot be
guaranteed. Where drainage is of critical importance we suggest
the services of a specialist drainage expert be used.

Trees:

Every effort has been made to identify and detail all trees on site
but where trees are of critical importance we suggest the use of a
specialist such as an arborist. Tree spread and heights are indicative.

GPS:

GPS detail is relative to the time and date of survey. GPS levels and
grid are obtained using industry standard guidelines and can vary
according to the quality of the GPS network at the time of survey.
Unless stated otherwise, surveys are Scale factor 1 and Horizontal
and Vertical Datums are established from a central site fix and
baseline orientation station utilising GNSS correction data.

Survey notes:

Survey specification is linked to the original purpose of the survey
commissioned at source and is to be used for this purpose only.
Survey is accurate within limitations of site conditions at the time of
survey. In areas difficult to survey due to restricted access, lines of
sight or dense vegetation, critical dimensions and positions should
be verified following suitable clearance.

Survey detail obtained and shown is relative to the plotting scale.
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o \ S Mg %o, Drainage:
\ \ \ \ \ " ey Inspection Covers are lifted where possible and all drainage invert
. . information has been obtained through visual inspection only, with

no entry into manholes. Therefore the complete accuracy cannot be
guaranteed. Where drainage is of critical importance we suggest
the services of a specialist drainage expert be used.

Trees:

Every effort has been made to identify and detail all trees on site
but where trees are of critical importance we suggest the use of a
specialist such as an arborist. Tree spread and heights are indicative.

GPS:
GPS detail is relative to the time and date of survey. GPS levels and
grid are obtained using industry standard guidelines and can vary
according to the quality of the GPS network at the time of survey.
Unless stated otherwise, surveys are Scale factor 1 and Horizontal
and Vertical Datums are established from a central site fix and
S oo { baseline orientation station utilising GNSS correction data.
\ \ \ \ \ \ \ Q${< Survey notes:
) Survey specification is linked to the original purpose of the survey
\ S commissioned at source and is to be used for this purpose only.
\ \ \ Survey is accurate within limitations of site conditions at the time of
survey. In areas difficult to survey due to restricted access, lines of
\ R sight or dense vegetation, critical dimensions and positions should

\ \ \ be verified following suitable clearance.
Survey detail obtained and shown is relative to the plotting scale.
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1 o ¢ ™ [ NOTES:
Drainage:
Inspection Covers are lifted where possible and all drainage invert
information has been obtained through visual inspection only, with
no entry into manholes. Therefore the complete accuracy cannot be
%\ guaranteed. Where drainage is of critical importance we suggest
) the services of a specialist drainage expert be used.
Trees:
Every effort has been made to identify and detail all trees on site
but where trees are of critical importance we suggest the use of a
specialist such as an arborist. Tree spread and heights are indicative.
GPS:
GPS detail is relative to the time and date of survey. GPS levels and
grid are obtained using industry standard guidelines and can vary
\ according to the quality of the GPS network at the time of survey.
Unless stated otherwise, surveys are Scale factor 1 and Horizontal
and Vertical Datums are established from a central site fix and
baseline orientation station utilising GNSS correction data.
2 A Survey notes:
D, . . . . ..
3 Please note: Adjacent building positions and “a& Survey speaﬁcatlon is linked _to the original purpose of the survey
et heights have been surveyed where possible © commissioned at source and is to be used for this purpose only.
but boundary screening features prevented Survey is accurate within limitations of site conditions at the time of
full lines of site and therefore full survey detail. . ) A
survey. In areas difficult to survey due to restricted access, lines of
sight or dense vegetation, critical dimensions and positions should
be verified following suitable clearance.
Survey detail obtained and shown is relative to the plotting scale.
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NOTES:

Drainage:

Inspection Covers are lifted where possible and all drainage invert
information has been obtained through visual inspection only, with
no entry into manholes. Therefore the complete accuracy cannot be
guaranteed. Where drainage is of critical importance we suggest
the services of a specialist drainage expert be used.

Trees:

Every effort has been made to identify and detail all trees on site
but where trees are of critical importance we suggest the use of a
specialist such as an arborist. Tree spread and heights are indicative.

GPS:

GPS detail is relative to the time and date of survey. GPS levels and
grid are obtained using industry standard guidelines and can vary
according to the quality of the GPS network at the time of survey.
Unless stated otherwise, surveys are Scale factor 1 and Horizontal
and Vertical Datums are established from a central site fix and
baseline orientation station utilising GNSS correction data.

Survey notes:

Survey specification is linked to the original purpose of the survey
commissioned at source and is to be used for this purpose only.
Survey is accurate within limitations of site conditions at the time of
survey. In areas difficult to survey due to restricted access, lines of
sight or dense vegetation, critical dimensions and positions should

16618 | be verified following suitable clearance.
Survey detail obtained and shown is relative to the plotting scale.
Copyright:
This survey information is Copyright Encompass Surveys Ltd (2009).
All rights reserved.
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L i L _ NOTES.
\ \ \ : \ \ \ %Zo Drainage:

. S Inspection Covers are lifted where possible and all drainage invert
\ \ \ \ information has been obtained through visual inspection only, with

. no entry into manholes. Therefore the complete accuracy cannot be
o guaranteed. Where drainage is of critical importance we suggest
\ \ \ \ the services of a specialist drainage expert be used.

Trees:
\ o Every effort has been made to identify and detail all trees on site
\ \ \ but where trees are of critical importance we suggest the use of a
specialist such as an arborist. Tree spread and heights are indicative.

GPS:
\ \ \ \ \ \ \ GPS detail is relative to the time and date of survey. GPS levels and
R grid are obtained using industry standard guidelines and can vary
\ according to the quality of the GPS network at the time of survey.
: \ \ \ Unless stated otherwise, surveys are Scale factor 1 and Horizontal
o and Vertical Datums are established from a central site fix and
\ \ \ \ baseline orientation station utilising GNSS correction data.

Survey notes:
\ o Survey specification is linked to the original purpose of the survey
\ \ \ commissioned at source and is to be used for this purpose only.
Survey is accurate within limitations of site conditions at the time of
survey. In areas difficult to survey due to restricted access, lines of
sight or dense vegetation, critical dimensions and positions should

\
+ o | o T + + + + + + + + bevered olowng sutablecearance,

\ \ \ Copyright:
\ R This survey information is Copyright Encompass Surveys Ltd (2009).

\ \ \ All rights reserved.

Limited access to ditches due to tree lines present.
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Drainage:

Inspection Covers are lifted where possible and all drainage invert
information has been obtained through visual inspection only, with
no entry into manholes. Therefore the complete accuracy cannot be
guaranteed. Where drainage is of critical importance we suggest
the services of a specialist drainage expert be used.

Trees:

Every effort has been made to identify and detail all trees on site
but where trees are of critical importance we suggest the use of a
specialist such as an arborist. Tree spread and heights are indicative.

GPS:

GPS detail is relative to the time and date of survey. GPS levels and
grid are obtained using industry standard guidelines and can vary
according to the quality of the GPS network at the time of survey.
Unless stated otherwise, surveys are Scale factor 1 and Horizontal
and Vertical Datums are established from a central site fix and
baseline orientation station utilising GNSS correction data.

Survey notes:

Survey specification is linked to the original purpose of the survey
commissioned at source and is to be used for this purpose only.
Survey is accurate within limitations of site conditions at the time of
survey. In areas difficult to survey due to restricted access, lines of
sight or dense vegetation, critical dimensions and positions should
be verified following suitable clearance.

Survey detail obtained and shown is relative to the plotting scale.

Copyright:
This survey information is Copyright Encompass Surveys Ltd (2009).
All rights reserved.
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NOTES:

Drainage:

Inspection Covers are lifted where possible and all drainage invert
information has been obtained through visual inspection only, with
no entry into manholes. Therefore the complete accuracy cannot be
guaranteed. Where drainage is of critical importance we suggest
the services of a specialist drainage expert be used.

Trees:

Every effort has been made to identify and detail all trees on site
but where trees are of critical importance we suggest the use of a
specialist such as an arborist. Tree spread and heights are indicative.

GPS:

GPS detail is relative to the time and date of survey. GPS levels and
grid are obtained using industry standard guidelines and can vary
according to the quality of the GPS network at the time of survey.
Unless stated otherwise, surveys are Scale factor 1 and Horizontal
and Vertical Datums are established from a central site fix and
baseline orientation station utilising GNSS correction data.

Survey notes:

Survey specification is linked to the original purpose of the survey
commissioned at source and is to be used for this purpose only.
Survey is accurate within limitations of site conditions at the time of
survey. In areas difficult to survey due to restricted access, lines of
sight or dense vegetation, critical dimensions and positions should
be verified following suitable clearance.

Survey detail obtained and shown is relative to the plotting scale.

Copyright:
This survey information is Copyright Encompass Surveys Ltd (2009).
All rights reserved.
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Phase 1 Geo-Environmental Desk Study Report
Ducks Nest Farm, Arborfield, Berkshire RG2 9PJ

David Wilson Homes Southern

Environmental Management Solutions — EMS Geotech

Report Number:
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Status:
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@ Evs

SUMMARY REPORT

SUBJECT

COMMENTS

CURRENT USE &
DESCRIPTION

Irregular in plan, the site covers approximately 18 hectares, is relatively
flat and includes four large grass covered/ cropped fields (Fields 1 to 4)
that are separated with hedgerows, trees and post and wire fencing. The
site generally slopes towards the southeast. Ducks Nest Farm Industrial
Estate sits on the eastern boundary between Fields 1 and 2. A drainage
ditch, or stream, flows along the boundaries between Fields 1, 2, 4 and
the Ducks Nest Farm Industrial Estate. Hedgerows, trees and wooden
post and rail fencing generally delineates the site on all sides.

Arborfield Court, open fields and the residential outskirts to Arborfield
Cross bound the site to the north. Eversley Road bounds the site to the
east, beyond which are open fields, Targetts Farm, Langley Common
and a residential and commercial/light industrial estate. Observer Way
(A327) and open fields bound the site to the southwest.

PROPOSED USE

It is proposed to develop the eastern half of the site for residential
purposes with associated access roads, parking areas, gardens and
open space.

HISTORICAL The site has remained undeveloped green fields with Ducks Nest Farm

SUMMARY and the existing Eversley Road in their existing locations since at least
1876. Brick kilns were present at Targetts Farm to the east of the site up
to 1900. From 1911, land to the east that includes Targetts Farm,
Langley Common and the former Arborfield Garrison was developed.
Arborfield Court, to the northwest was also constructed around this time.
Ducks Nest Farm was developed into the existing industrial estate
around 1968 and Observer Way (A327) to the south, was constructed
around 2020.

PUBLISHED It is anticipated that Head Deposits are present on high ground forming

GEOLOGY the northwest site periphery. The higher ground to the northwest is
underlain with granular strata belonging to the Bagshot Formation. The
lower two thirds of the site are underlain with clay rich strata belonging to
the London Clay Formation.

233'&':::2:?3_ The sitg is not situated within an area of coal mining or mineral

EXTRACTION extraction.

g‘?;b?BlJIEIPI'Y The site is unlikely to be affected by ground instability hazards.

RADON GAS The site is not within an area where radon protection measures are

required in new dwellings.

Rev: 0 Date 23 June 2022
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@ Evs

HYDROGEOLOGY | The underlying Head Deposits and Bagshot Formation are designated a
Secondary A Aquifer and the London Clay Formation as Unproductive
Strata.

The site is not located within a groundwater Source Protection Zone.

HYDROLOGY The closest water feature to the site is the existing stream/ drainage ditch
running along the boundaries between Fields 1, 2, 4 and the Ducks Nest
Farm Industrial Estate.

The site is not in an area indicated to be at risk from flooding.

ZEI(E)\(JIﬁgS EMS is not aware of any previous ground investigations having been
REPORTS conducted at the site.

PRELIMINARY CONTAMINATION RISK ASSESSMENT

No significant potential contaminative sources have been identified for the site from this
assessment. Therefore, the risk posed human health and groundwater is low and that for
surface water courses and buildings, buried structures and services is very low.

PRELIMINARY GEOTECHNICAL ASSESSMENT

The site should be suitable for employing traditional shallow footings, founded within the
London Clay Formation strata. Clay rich soils can be susceptible to volume changes with
fluctuating moisture contents, particularly in the vicinity of existing or proposed trees, which may
complicate foundation design and drive them deeper. Aggressive ground conditions could lead
to attack of buried concrete structures.

The London Clay Formation strata is likely to be clay rich in nature and expected to exhibit low
permeability. Therefore, it is considered unlikely that soakaways will be feasible at the site.

RECOMMENDATIONS

Phase 2 it would be prudent to collect general shallow soil samples, during future
Contamination geotechnical intrusive investigation works, to confirm that contamination
Assessment is absent on-site.

Geotechnical It is recommended that intrusive geotechnical investigation works are
Ground undertaken to characterise the underlying ground conditions and to aid
Investigation with foundation design.

It is recommended that this desk study report is passed to the relevant Environmental Health
Department for comment as soon as possible.

Rev: 0 Date 23 June 2022
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Nick Bosanko

To: Hamza El-Adnany
Subject: RE: PPLA DS6096142: Land West of Swallowfield, Arborfield (Our Ref. 184395)

From: DEVELOPER.SERVICES@THAMESWATER.CO.U <DEVELOPER.SERVICES@THAMESWATER.CO.UK>
Sent: 15 July 2022 09:11

To: Hamza ElI-Adnany <Hamza.EIAdnany@vectos.co.uk>

Subject: RE: RE: RE: RE: PPLA DS6096142: Land West of Swallowfield, Arborfield (Our Ref. 184395)

Good morning Hamza,
Thank you for your email.

We do not carry out any modelling unless we are confident that the development will proceed. We consider having
ownership of the land and outline or full planning approval satisfies this criteria, therefore, if the development does
not meet both of these points, we will not look to progress with the site at this time.

When both of these points have been met, please resubmit your email to us with all four points completed (please
provide the planning reference number).

Kind regards,
Leigh

Leigh Khan

Developer Services — Adoptions Engineer
Office: 0800 009 3921

Mobile: 07747 642978
developer.services@thameswater.co.uk

Clearwater Court, Vastern Road, Reading, RG1 8DB
Find us online at developers.thameswater.co.uk

Get advice on making your sewer connection correctly at connectright.org.uk

Original Text

From: Hamza El-Adnany <Hamza.EIAdnany@vectos.co.uk>

To: Developer Services <developer.services@thameswater.co.uk>

CC:

Sent:  08.07.22 17:25:20

Subject: RE: RE: RE: PPLA DS6096142: Land West of Swallowfield, Arborfield (Our Ref. 184395)




Good afternoon Leigh,
Please see responses to your queries below.

1. Outline Planning.

2. David Wilson Homes are our client and we are undertaking a feasibility study on their behalf. They have an
option agreement for the land and are not currently the landowner.

3. Construction is expected to start in January 2024 and end in October 2028 (timescale is indicative and based
on the outline application being approved locally)

4. Date of first occupancy is expected to be in October 2024.

Further to the above, the proposed number of dwellings has been revised to 200 homes. As such the total foul
discharge rate from the site is calculated to be 9.31/s. Based on the current indicative developable areas, the split is a
total foul discharge of 3I/s (approx. 64 houses) to chamber 3401 and 6.3I/s (approx. 136 houses) to chamber 4202.

With the new revision the total surface water discharge to manhole 3352 will now be 27.4l/s (15.1l/s & 12.3l/s).
Kind regards,

Hamza

Hamaza El-Adnany
Senior Flood Risk Consultant

0117 203 5240

3rd Floor, Brew House, Jacob Street

vectos. | sSLR®

‘ Consider the environment. Do you really need to print this email?

From: DEVELOPER.SERVICES@THAMESWATER.CO.U <DEVELOPER.SERVICES@THAMESWATER.CO.UK>
Sent: 29 June 2022 09:46

To: Hamza El-Adnany <Hamza.EIAdnany@vectos.co.uk>

Subject: RE: RE: RE: PPLA DS6096142: Land West of Swallowfield, Arborfield (Our Ref. 184395)

Good morning Hamza,
Following your pre-planning enquiry for the above site, please see attached our formal response letter.

We have identified an inability of the existing foul water infrastructure to accommodate foul water flows from your
proposed development and request to provide a build programme and further information describing a confidence of
the delivery of this scheme.

To enable us to proceed, please provide all of the following information:

Please provide either outline or full planning permission

Please provide evidence of site ownership

When is construction of the development expected to start and be completed?
When is the first occupancy expected?

PN

Kind regards,
Leigh

Leigh Khan



Developer Services — Adoptions Engineer
Office: 0800 009 3921

Mobile: 07747 642978
developer.services@thameswater.co.uk

Clearwater Court, Vastern Road, Reading, RG1 8DB
Find us online at developers.thameswater.co.uk

Get advice on making your sewer connection correctly at connectright.org.uk

Original Text

From: "DEVELOPER.SERVICES@THAMESWATER.CO.U" <DEVELOPER.SERVICES@ THAMESWATER.CO.UK>

To: hamza.eladnany@vectos.co.uk

CC:

Sent: 21.06.22 11:47:40

Subject: RE: RE: PPLA DS6096142: Land West of Swallowfield, Arborfield (Our Ref. 184395)
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Page 1

Vectos South Ltd (London)

97 Tottenham Court Road Ducks Nest, Swallowfield
London Residential - C1

W1T 4TP Attenuation Pond - V7
Date 06/09/2024 11:44 Designed by HE

File 184395 ATTENUATIONPOND ...

Checked by NB

Innovyze

Source Control 2019.1

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

(m) (m) (1/s) (m?)
15 min Summer 99.141 0.641 6.3 230.3 0 K
30 min Summer 99.291 0.791 6.3 301.2 O K
60 min Summer 99.428 0.928 6.3 372.0 0 K
120 min Summer 99.520 1.020 6.3 423.1 0 K
180 min Summer 99.562 1.062 6.3 447.2 0 K
240 min Summer 99.582 1.082 6.3 459.3 0 K
360 min Summer 99.592 1.092 6.3 465.0 0 K
480 min Summer 99.582 1.082 6.3 459.4 0O K
600 min Summer 99.562 1.062 6.3 447.5 0 K
720 min Summer 99.540 1.040 6.3 434.8 0 K
960 min Summer 99.496 0.996 6.3 409.7 0 K
1440 min Summer 99.419 0.919 6.3 367.4 O K
2160 min Summer 99.318 0.818 6.3 314.6 0 K
2880 min Summer 99.213 0.713 6.3 263.4 0 K
4320 min Summer 99.030 0.530 6.3 182.6 0 K
5760 min Summer 98.895 0.395 6.3 128.8 0O K
7200 min Summer 98.801 0.301 6.3 94.5 0 K
8640 min Summer 98.737 0.237 6.1 72.6 O K
10080 min Summer 98.694 0.194 5.9 58.3 0 K
15 min Winter 99.203 0.703 6.3 258.9 0 K
30 min Winter 99.364 0.864 6.3 338.4 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m?)
15 min Summer 143.782 0.0 234.8 26
30 min Summer 94.386 0.0 308.2 41
60 min Summer 59.233 0.0 389.8 70
120 min Summer 34.869 0.0 459.0 128
180 min Summer 25.400 0.0 501.5 188
240 min Summer 20.209 0.0 532.0 246
360 min Summer 14.546 0.0 574.4 364
480 min Summer 11.486 0.0 604.7 482
600 min Summer 9.540 0.0 627.7 582
720 min Summer 8.182 0.0 645.9 626
960 min Summer 6.393 0.0 672.7 750
1440 min Summer 4.509 0.0 710.9 1010
2160 min Summer 3.184 0.0 755.8 1424
2880 min Summer 2.495 0.0 789.8 1820
4320 min Summer 1.786 0.0 847.3 2548
5760 min Summer 1.421 0.0 900.3 3232
7200 min Summer 1.203 0.0 952.3 3896
8640 min Summer 1.056 0.0 1003.1 4584
10080 min Summer 0.951 0.0 1053.1 5248
15 min Winter 143.782 0.0 263.1 26
30 min Winter 94.386 0.0 344.9 40
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Vectos South Ltd (London) Page 2
97 Tottenham Court Road Ducks Nest, Swallowfield

London Residential - C1

W1T 4TP Attenuation Pond - V7

Date 06/09/2024 11:44 Designed by HE

File 184395_ATTENUATIONPOND_... Checked by NB

Innovyze Source Control 2019.1

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

Storm Max Max Max Max Status

Event Level Depth Control Volume

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

60 min Winter 99.512 1.012 6.3 418.5 0 K
120 min Winter 99.614 1.114 6.3 478.0 O K
180 min Winter 99.662 1.162 6.3 507.2 0 K
240 min Winter 99.687 1.187 6.3 522.8 0 K
360 min Winter 99.703 1.203 6.3 533.2 Flood Risk
480 min Winter 99.699 1.199 6.3 530.7 0 K
600 min Winter 99.684 1.184 6.3 521.0 0 K
720 min Winter 99.662 1.162 6.3 507.3 O K
960 min Winter 99.608 1.108 6.3 474.8 0 K

1440 min Winter 99.517 1.017 6.3 421.2 O K
2160 min Winter 99.382 0.882 6.3 347.8 0 K
2880 min Winter 99.236 0.736 6.3 274.5 0 K
4320 min Winter 98.956 0.456 6.3 152.5 0 K
5760 min Winter 98.775 0.275 6.2 85.3 0 K
7200 min Winter 98.679 0.179 5.8 53.5 0 K
8640 min Winter 98.634 0.134 5.4 39.4 0O K
10080 min Winter 98.621 0.121 4.9 35.2 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m?)

60 min Winter 59.233 0.0 436.6 70
120 min Winter 34.869 0.0 514.1 126
180 min Winter 25.400 0.0 561.7 184
240 min Winter 20.209 0.0 595.8 242
360 min Winter 14.546 0.0 643.2 356
480 min Winter 11.486 0.0 677.1 470
600 min Winter 9.540 0.0 702.8 580
720 min Winter 8.182 0.0 723.2 684
960 min Winter 6.393 0.0 753.1 786

1440 min Winter 4.509 0.0 795.3 1086
2160 min Winter 3.184 0.0 846.5 1540
2880 min Winter 2.495 0.0 884.6 1988
4320 min Winter 1.786 0.0 949.2 2644
5760 min Winter 1.421 0.0 1008.4 3288
7200 min Winter 1.203 0.0 1066.6 3896
8640 min Winter 1.056 0.0 1123.6 4416
10080 min Winter 0.951 0.0 1179.7 5144
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Vectos South Ltd (London) Page 3
97 Tottenham Court Road Ducks Nest, Swallowfield

London Residential - C1 »
W1T 4TP Attenuation Pond - V7 :
Date 06/09/2024 11:44 Designed by HE

File 184395 ATTENUATIONPOND

Checked by NB

Innovyze

Source Control 2019.1

Rainfall Details

Rainfall Model FEH

Return Period (years) 100
FEH Rainfall Version 2013
Site Location GB 476205 166294 SU 76205 66294

Data Type Point

Summer Storms Yes

Winter Storms Yes

Cv (Summer 0.750

Cv (Winter 0.840

Longest Storm (mins 10080

)
)

Shortest Storm (mins) 15
)

Climate Change % +40

Time Area Diagram

Total Area (ha) 0.880

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) |From: To: (ha)
0 4 0.294 4 8 0.293 8 12 0.293
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Vectos South Ltd (London) Page 4
97 Tottenham Court Road Ducks Nest, Swallowfield

London Residential - C1

W1T 4TP Attenuation Pond - V7 M
Date 06/09/2024 11:44 Designed by HE

File 184395_ATTENUATIONPOND_... Checked by NB

Innovyze Source Control 2019.1

Model Details

Storage is Online Cover Level (m) 100.000

Tank or Pond Structure

Invert Level (m) 98.500
Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 277.0 1.500 744.1

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0115-6300-1200-6300

Design Head (m) 1.200
Design Flow (1/s) 6.3
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 115
Invert Level (m) 98.500
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.200 6.3
Flush-Flo™ 0.355 6.3
Kick-Flo® 0.754 5.1
Mean Flow over Head Range - 5.5

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

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 4.0 1.200 6.3 3.000 9.7 7.000 14.5
0.200 6.0 1.400 6.8 3.500 10.4 7.500 15.0
0.300 6.3 1.600 7.2 4.000 11.1 8.000 15.5
0.400 6.3 1.800 7.6 4.500 11.7 8.500 15.9
0.500 6.2 2.000 8.0 5.000 12.3 9.000 16.4
0.600 6.0 2.200 8.4 5.500 12.9 9.500 16.8
0.800 5.2 2.400 8.7 6.000 13.5
1.000 5.8 2.600 9.1 6.500 14.0
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Vectos South Ltd (London)

97 Tottenham Court Road Ducks Nest, Swallowfield
London Residential - C2

W1T 4TP Attenuation Pond - V7
Date 06/09/2024 11:53 Designed by HE

File 184395 ATTENUATIONPOND ...

Checked by NB

Innovyze

Source Control 2019.1

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

(m) (m) (1/s) (m?)
15 min Summer 99.126 0.626 7.0 264.7 0 K
30 min Summer 99.276 0.776 7.0 346.1 O K
60 min Summer 99.415 0.915 7.0 427.9 0 K
120 min Summer 99.509 1.009 7.0 487.5 O K
180 min Summer 99.553 1.053 7.0 516.1 0 K
240 min Summer 99.575 1.075 7.0 530.8 0 K
360 min Summer 99.587 1.087 7.0 539.0 0 K
480 min Summer 99.580 1.080 7.0 534.1 0O K
600 min Summer 99.561 1.061 7.0 521.7 0 K
720 min Summer 99.540 1.040 7.0 507.4 0 K
960 min Summer 99.497 0.997 7.0 479.4 0 K
1440 min Summer 99.421 0.921 7.0 431.7 O K
2160 min Summer 99.322 0.822 7.0 372.1 0 K
2880 min Summer 99.220 0.720 7.0 315.0 0 K
4320 min Summer 99.043 0.543 7.0 223.0 0 K
5760 min Summer 98.910 0.410 7.0 160.3 0O K
7200 min Summer 98.816 0.316 7.0 119.2 0 K
8640 min Summer 98.751 0.251 6.9 92.5 0O K
10080 min Summer 98.706 0.206 6.7 74.7 0 K
15 min Winter 99.188 0.688 7.0 297.4 0 K
30 min Winter 99.350 0.850 7.0 388.9 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m?)
15 min Summer 143.782 0.0 268.8 26
30 min Summer 94.386 0.0 352.8 41
60 min Summer 59.233 0.0 447.0 70
120 min Summer 34.869 0.0 526.4 128
180 min Summer 25.400 0.0 575.2 188
240 min Summer 20.209 0.0 610.1 246
360 min Summer 14.546 0.0 658.7 364
480 min Summer 11.486 0.0 693.4 482
600 min Summer 9.540 0.0 719.7 594
720 min Summer 8.182 0.0 740.6 638
960 min Summer 6.393 0.0 771.2 760
1440 min Summer 4.509 0.0 814.6 1016
2160 min Summer 3.184 0.0 867.2 1432
2880 min Summer 2.495 0.0 906.2 1824
4320 min Summer 1.786 0.0 972.1 2556
5760 min Summer 1.421 0.0 1033.2 3240
7200 min Summer 1.203 0.0 1092.8 3904
8640 min Summer 1.056 0.0 1151.2 4592
10080 min Summer 0.951 0.0 1208.4 5256
15 min Winter 143.782 0.0 301.1 26
30 min Winter 94.386 0.0 394.6 40
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Page 2

Vectos South Ltd (London)

97 Tottenham Court Road Ducks Nest, Swallowfield
London Residential - C2

W1T 4TP Attenuation Pond - V7
Date 06/09/2024 11:53 Designed by HE

File 184395 ATTENUATIONPOND ...

Checked by NB

Innovyze

Source Control 2019.1

Summary of Results

for 100 year Return Period (+40%)

Storm
Event

60 min Winter
120 min Winter
180 min Winter
240 min Winter
360 min Winter
480 min Winter
600 min Winter
720 min Winter
960 min Winter

1440 min Winter
2160 min Winter
2880 min Winter
4320 min Winter
5760 min Winter
7200 min Winter
8640 min Winter
10080 min Winter

Storm
Event

60 min Winter
120 min Winter
180 min Winter
240 min Winter
360 min Winter
480 min Winter
600 min Winter
720 min Winter
960 min Winter

1440 min Winter
2160 min Winter
2880 min Winter
4320 min Winter
5760 min Winter
7200 min Winter
8640 min Winter
10080 min Winter

Max Max Max Max Status
Level Depth Control Volume
(m) (m) (1/s) (m?)
99.500 1.000 7.0 481.3 0 K
99.604 1.104 7.0 550.4 0 K
99.653 1.153 7.0 584.8 0 K
99.680 1.180 7.0 603.5 0 K
99.699 1.199 7.0 617.0 0 K
99.697 1.197 7.0 615.7 0 K
99.683 1.183 7.0 606.0 0 K
99.663 1.163 7.0 591.4 0 K
99.611 1.111 7.0 555.1 0 K
99.521 1.021 7.0 495.3 0 K
99.391 0.891 7.0 413.2 0 K
99.254 0.754 7.0 333.3 0 K
98.978 0.478 7.0 191.8 0 K
98.795 0.295 7.0 110.5 0 K
98.694 0.194 6.6 70.0 0 K
98.644 0.144 6.2 50.9 0 K
98.628 0.128 5.6 45.1 0 K
Rain Flooded Discharge Time-Peak
(mm/hr) Volume Volume (mins)
(m3) (m?)
59.233 0.0 500.7 70
34.869 0.0 589.6 126
25.400 0.0 644.2 184
20.209 0.0 683.3 242
14.546 0.0 737.6 356
11.486 0.0 776.4 470
9.540 0.0 805.8 580
8.182 0.0 829.1 686
6.393 0.0 863.1 806
4.509 0.0 910.4 1090
3.184 0.0 971.4 1556
2.495 0.0 1015.0 2000
1.786 0.0 1089.0 2684
1.421 0.0 1157.2 3296
1.203 0.0 1224.0 3904
1.056 0.0 1289.4 4496
0.951 0.0 1353.7 5152
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Vectos South Ltd (London) Page 3
97 Tottenham Court Road Ducks Nest, Swallowfield

London Residential - C2 »
W1T 4TP Attenuation Pond - V7 :
Date 06/09/2024 11:53 Designed by HE

File 184395 ATTENUATIONPOND

Checked by NB

Innovyze

Source Control 2019.1

Rainfall Details

Rainfall Model FEH

Return Period (years) 100
FEH Rainfall Version 2013
Site Location GB 476205 166294 SU 76205 66294

Data Type Point

Summer Storms Yes

Winter Storms Yes

Cv (Summer 0.750

Cv (Winter 0.840

Longest Storm (mins 10080

)
)

Shortest Storm (mins) 15
)

Climate Change % +40

Time Area Diagram

Total Area (ha) 1.010

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) |From: To: (ha)
0 4 0.337 4 8 0.337 8 12 0.336
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Vectos South Ltd (London) Page 4
97 Tottenham Court Road Ducks Nest, Swallowfield

London Residential - C2

W1T 4TP Attenuation Pond - V7 M
Date 06/09/2024 11:53 Designed by HE

File 184395_ATTENUATIONPOND_... Checked by NB

Innovyze Source Control 2019.1

Model Details

Storage is Online Cover Level (m) 100.000

Tank or Pond Structure

Invert Level (m) 98.500
Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 335.0 1.500 837.4

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0121-7000-1200-7000

Design Head (m) 1.200
Design Flow (1/s) 7.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 121
Invert Level (m) 98.500
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.200 7.0
Flush-Flo™ 0.351 7.0
Kick-Flo® 0.755 5.6
Mean Flow over Head Range - 6.1

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 4.3 1.200 7.0 3.000 10.8 7.000 16.1
0.200 6.6 1.400 7.5 3.500 11.6 7.500 16.7
0.300 7.0 1.600 8.0 4.000 12.4 8.000 17.2
0.400 7.0 1.800 8.5 4.500 13.1 8.500 17.7
0.500 6.8 2.000 8.9 5.000 13.7 9.000 18.2
0.600 6.6 2.200 9.3 5.500 14.4 9.500 18.7
0.800 5.8 2.400 9.7 6.000 15.0
1.000 6.4 2.600 10.1 6.500 15.6
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Page 1

Vectos South Ltd (London)

97 Tottenham Court Road Ducks Nest, Swallowfield
London Residential - C3

W1T 4TP Attenuation Pond - V7
Date 06/09/2024 12:10 Designed by HE

File 184395 ATTENUATIONPOND ...

Checked by NB

Innovyze

Source Control 2019.1

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

(m) (m) (1/s) (m?)
15 min Summer 99.077 0.777 7.2 256.2 0 K
30 min Summer 99.248 0.948 7.2 334.8 O K
60 min Summer 99.402 1.102 7.2 413.1 0 K
120 min Summer 99.503 1.203 7.2 469.1 O K
180 min Summer 99.548 1.248 7.2 495.0 0 K
240 min Summer 99.569 1.269 7.2 507.5 0O K
360 min Summer 99.577 1.277 7.2 512.1 0 K
480 min Summer 99.563 1.263 7.2 504.2 O K
600 min Summer 99.539 1.239 7.2 489.8 0 K
720 min Summer 99.513 1.213 7.2 475.0 O K
960 min Summer 99.462 1.162 7.2 446.1 0 K
1440 min Summer 99.374 1.074 7.2 398.4 O K
2160 min Summer 99.257 0.957 7.2 339.2 0 K
2880 min Summer 99.137 0.837 7.2 282.5 O K
4320 min Summer 98.916 0.616 7.2 190.1 0 K
5760 min Summer 98.753 0.453 7.2 130.3 0O K
7200 min Summer 98.641 0.341 7.2 93.3 0 K
8640 min Summer 98.565 0.265 7.0 70.1 0O K
10080 min Summer 98.515 0.215 6.7 55.6 0 K
15 min Winter 99.149 0.849 7.2 288.1 O K
30 min Winter 99.331 1.031 7.2 376.3 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m?)
15 min Summer 143.782 0.0 262.5 26
30 min Summer 94.386 0.0 344.5 41
60 min Summer 59.233 0.0 434.6 70
120 min Summer 34.869 0.0 511.7 128
180 min Summer 25.400 0.0 559.1 188
240 min Summer 20.209 0.0 593.1 246
360 min Summer 14.546 0.0 640.3 364
480 min Summer 11.486 0.0 674.2 482
600 min Summer 9.540 0.0 699.8 572
720 min Summer 8.182 0.0 720.2 620
960 min Summer 6.393 0.0 750.2 742
1440 min Summer 4.509 0.0 793.2 1002
2160 min Summer 3.184 0.0 842.0 1412
2880 min Summer 2.495 0.0 879.8 1820
4320 min Summer 1.786 0.0 944 .1 2516
5760 min Summer 1.421 0.0 1002.8 3224
7200 min Summer 1.203 0.0 1060.7 3896
8640 min Summer 1.056 0.0 1117.4 4576
10080 min Summer 0.951 0.0 1173.3 5248
15 min Winter 143.782 0.0 294.0 26
30 min Winter 94.386 0.0 385.6 40
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Vectos South Ltd (London) Page 2
97 Tottenham Court Road Ducks Nest, Swallowfield

London Residential - C3

W1T 4TP Attenuation Pond - V7

Date 06/09/2024 12:10 Designed by HE

File 184395_ATTENUATIONPOND_... Checked by NB

Innovyze Source Control 2019.1

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

Storm Max Max Max Max Status

Event Level Depth Control Volume

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

60 min Winter 99.496 1.196 7.2 465.0 0 K
120 min Winter 99.607 1.307 7.2 530.4 0 K
180 min Winter 99.659 1.359 7.2 562.1 0 K
240 min Winter 99.685 1.385 7.2 578.6 0O K
360 min Winter 99.701 1.401 7.2 588.6 Flood Risk
480 min Winter 99.694 1.394 7.2 584.3 0O K
600 min Winter 99.675 1.375 7.2 572.1 0 K
720 min Winter 99.648 1.348 7.2 555.5 O K
960 min Winter 99.587 1.287 7.2 518.3 0 K

1440 min Winter 99.481 1.181 7.2 456.9 O K
2160 min Winter 99.327 1.027 7.2 373.9 0 K
2880 min Winter 99.157 0.857 7.2 292.0 0 K
4320 min Winter 98.819 0.519 7.2 153.6 0 K
5760 min Winter 98.604 0.304 7.1 82.0 0 K
7200 min Winter 98.495 0.195 6.6 50.0 0 K
8640 min Winter 98.442 0.142 6.0 35.7 0 K
10080 min Winter 98.427 0.127 5.5 31.6 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m?)

60 min Winter 59.233 0.0 486.7 70
120 min Winter 34.869 0.0 573.1 126
180 min Winter 25.400 0.0 626.2 184
240 min Winter 20.209 0.0 664.3 242
360 min Winter 14.546 0.0 717.1 356
480 min Winter 11.486 0.0 755.0 468
600 min Winter 9.540 0.0 783.7 578
720 min Winter 8.182 0.0 806.5 682
960 min Winter 6.393 0.0 840.0 778

1440 min Winter 4.509 0.0 887.8 1082
2160 min Winter 3.184 0.0 943.0 1540
2880 min Winter 2.495 0.0 985.4 1984
4320 min Winter 1.786 0.0 1057.5 2640
5760 min Winter 1.421 0.0 1123.1 3240
7200 min Winter 1.203 0.0 1188.0 3888
8640 min Winter 1.056 0.0 1251.6 4424
10080 min Winter 0.951 0.0 1314.3 5144
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Vectos South Ltd (London) Page 3
97 Tottenham Court Road Ducks Nest, Swallowfield

London Residential - C3 »
W1T 4TP Attenuation Pond - V7 :
Date 06/09/2024 12:10 Designed by HE

File 184395 ATTENUATIONPOND

Checked by NB

Innovyze

Source Control 2019.1

Rainfall Details

Rainfall Model FEH

Return Period (years) 100
FEH Rainfall Version 2013
Site Location GB 476205 166294 SU 76205 66294

Data Type Point

Summer Storms Yes

Winter Storms Yes

Cv (Summer 0.750

Cv (Winter 0.840

Longest Storm (mins 10080

)
)

Shortest Storm (mins) 15
)

Climate Change % +40

Time Area Diagram

Total Area (ha) 0.980

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) |From: To: (ha)
0 4 0.327 4 8 0.327 8 12 0.326
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Vectos South Ltd (London) Page 4
97 Tottenham Court Road Ducks Nest, Swallowfield

London Residential - C3

W1T 4TP Attenuation Pond - V7 M
Date 06/09/2024 12:10 Designed by HE

File 184395_ATTENUATIONPOND_... Checked by NB

Innovyze Source Control 2019.1

Model Details

Storage is Online Cover Level (m) 100.000

Tank or Pond Structure

Invert Level (m) 98.300
Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 235.0 1.700 749.8

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0119-7200-1400-7200

Design Head (m) 1.400
Design Flow (1/s) 7.2
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 119
Invert Level (m) 98.300
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.400 7.2
Flush-Flo™ 0.414 7.2
Kick-Flo® 0.869 5.8
Mean Flow over Head Range - 6.3

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 4.2 1.200 6.7 3.000 10.3 7.000 15.4
0.200 6.6 1.400 7.2 3.500 11.1 7.500 15.9
0.300 7.1 1.600 7.7 4.000 11.8 8.000 16.4
0.400 7.2 1.800 8.1 4.500 12.5 8.500 16.9
0.500 7.2 2.000 8.5 5.000 13.1 9.000 17.4
0.600 7.0 2.200 8.9 5.500 13.7 9.500 17.8
0.800 6.3 2.400 9.3 6.000 14.3
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