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1 INTRODUCTION

Authorisation

1.1  Ontheinstruction of Taylor Wimpey, a Flood Consequence Assessment (FCA) has been carried
out by Vectos in order to support an outline planning application for the development of the
southern (Phase 2) land at Swanbridge Road, Sully. The FCA includes an assessment on the
alteration of the surface water runoff regime, and the mitigation measures to manages these

to acceptable levels outlined in a conceptual strategy.

Background

1.2 The overall site (i.e. Phase 1 and Phase 2) consist of two undeveloped agricultural fields. The
existing residential area of Sully is located to the west and with Swanbridge Road to the east.
The overall site has been separated into a northern (Phase 1) and southern (Phase 2) land area.
The residential development of Phase 1 is the subject of a separate and earlier planning
application that has recently been approved (2013/01279/0UT). This FCA relates to the

residential development of Phase 2.

1.3 Phase 2 has an area of 6.72ha and the proposed development introduces up to 190 residential
dwellings together with the associated road infrastructure and public open space. In
accordance with the guidelines on Development and Flood Risk, as set out in Planning Policy
Wales Technical Advice Note 15 (TAN15), this FCA has been prepared to assess the

consequences of flooding at the site and identify flood mitigation measures, where required.

1.4 Thesite is located in Zone A of the Development Advice Maps (DAMs). This is classified as the
zone that is considered to be at little or no risk of fluvial or coastal/tidal flooding. With respect
to the other potential sources of flood risk, the National Resource Wales maps do not reveal

there to be any significant issues that may result in developmental constraints.

1.5 In accordance with TAN15 and the local planning policy on flood risk and surface water
drainage, the proposed development must also result in no detrimental impact off site in
terms of surface water runoff from the development. Evidence of the proposed surface water

management strategy is therefore also an essential element of this FCA.
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Aims and Objectives

1.6 The aim of this FCA is to understand the consequence of flooding to the proposed

development and show that the site can be developed safely, without adversely affecting the

risk of flooding at the site and also to surrounding areas.

1.7 The objectives of this FCA are therefore to:

Confirm the local sources of flooding that may be present;

Undertake an appraisal of the flood consequences to the proposed use of the site
and potential impact of the development on flood risk elsewhere; and

Provide a conceptual strategy for mitigating flood risks to or resulting from the
proposed development of the site with respect to surface water runoff. This will be

based on the principles of Sustainable Drainage Systems (SuDS).

Development Proposals

1.8 The developable area upon which permission is sought for up to 190 residential dwellings

together with the associated road infrastructure and public open space within Phase 2. The

development of Phase 1 to the north was also residential-led.

Limitations

1.9 The general limitations of this assessment are that:

A number of sources have been used to compile this document, whilst Vectos
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 preparation.
Consequently, there is potential for further information to become available. These
changes may lead to future alteration to the conclusions drawn in this report for

which Vectos cannot be held responsible.
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2.1

2.2

2.3

2.4

2.5

2.6

2.7

SITE DESCRIPTION

The overall site is located on the north-east edge of the urban area of Sully, as shown in
Appendix A. There is an existing residential development along the western site boundary and
with Swanbridge Road along the eastern site boundary, beyond which is located agricultural
land. The overall site has been separated into a northern (Phase 1) and southern (Phase 2)

area —the latter of which is the subject of this FCA.

Phase 1 is to the north, and consists of three separate fields. This was subject of a separate

and earlier planning application (2013/01279/0UT) that has recently been approved.

Phase 2 is made of up a single field. However, it is only part of this field that is proposed for
development. The remainder of the field slopes to the south, which extends to an existing

residential development, approximately 250m to the south of Phase 2.

Site Topography

The overall site straddles a topographical ridge, which runs from east-west. The area to the
north of this ridge (predominantly within Phase 1) drains to the north-east, towards Cog Road

(which is adjacent to the northern boundary of Phase 1).

A contour plan generated from the topographic survey of the site is included in Appendix B.
Maximum ground levels within Phase 2 are approximately 46m AOD, adjacent to the eastern
boundary. Ground levels over a small part of Phase 2 fall northwards (into Phase 1), but the
majority falls to the south-west (across Phase 2). Ground levels are lowest adjacent to the
western and southern boundary — in particular the south-west corner, where levels are

approximately 34m AQD.

All built development proposed as part of Phase 2 is located to the south of this ridge, which

falls in a south-west direction towards a drainage ditch that is located on the site boundary.

Hydrology

The closest watercourse of note is the Sully Brook, which is located approximately 1km to the
north of the site. The watercourse is elevated at only approximately 10m AOD and presents
no flood risk to the site. Sully Brook joins the Cadoxton River to the south-west of the site,

with this then flowing into the sea.
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2.8 A described above, a drainage ditch is located adjacent to the south-west boundary of Phase
2. Whilst this has not as yet been confirmed by DCWW, the drainage ditch appears to
discharge into a public surface water sewer serving the adjacent residential development — as
indicated in Appendix C. Ground levels suggest that rainfall that fails to infiltrate into the

ground, will be collected by this drainage ditch.

Geology and Hydrogeology

2.9 The British Geological Survey (BGS) online 1:50,000 scale bedrock geology mapping suggests
that the site is underlain by Mercia Mudstone group, which is characterised by a sequence of
brown and red-brown, calcareous clays and mudstones, with occasional beds of impersistent
green siltstone and fine-grained sandstone. This classification of geology would normally result

in a limited potential for infiltration in the surface water drainage strategy for the site.

2.10 The Cranfield University soilscapes online tool identifies the soils to be freely draining slightly

acid but base-rich soils. This has been somewhat verified through anecdotal evidence.

2.11 A desk based study has not been conclusive with respect to the practicality of infiltration on
site. Unfortunately, access to the site for infiltration testing was not possible prior to the
production of this FCA — hence it has not been possible to prove whether infiltration is viable.
As a conservative measure, it has been assumed that limited infiltration will be achievable,

similar to the approach that was taken in the strategy with the Phase 1 planning submission.

Drainage Infrastructure

Surface Water

2.12 The DCWW drainage records are included in Appendix C. There are no public surface water
sewers that cross the site. There are public surface water sewers located to the west of the

site, within the existing residential area.

2.13 In addition to the public surface water sewers, there is evidence of a network of drainage
ditches that also help convey surface water. Whilst there has been no tracing completed, it is
considered likely that these drainage ditches either convey water into the DCWW public
sewer, into the road drainage or into Sully Brook. There is a drainage ditch to the north-east

of the overall site, heading east along Cog Road. There is also a drainage ditch to the south-
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east of the overall site, heading south along Swanbridge Road. These ditches appear to drain

the highway as well as the runoff from the surrounding greenfield and developed areas.

2.14 Most importantly for Phase 2, there is a drainage ditch located adjacent to the south-west
corner of the site. This ditch appears to discharge into the adjacent public surface water sewer

and therefore indicates that runoff from the site is drained to via a public surface water sewer.

Foul Water

2.15 The DCWW drainage records and correspondence are included in Appendix C. There are two
public foul rising mains sewers that cross into the south-east corner of the site. DCWW were
contacted to confirm details about this feature, including the easement and advised that they
have limited information about the rising main. The depth of the rising main is unknown and
it was stated that this would need to be established on site. DCWW have confirmed that any

easements associated with the feature will be confirmed once planning has been submitted.

2.16 An easement of 3m either side of the rising main will be offered to DCWW. However, for the

purposes of the illustrative masterplan, a 6m easement either side has been incorporated.

2.17 There is a public foul sewer to the north of the site, along Cog Road, and another to the east
of the site, along Swanbridge Road — with these connecting at the junction of the roads.

DCWW advised that these sewers require a 6m easement (i.e. 3m either side of the sewer).

2.18 Based on the information from DCWW, it is understood that foul water from this infrastructure

is treated at their Waste Water Treatment Works before being discharged to Sully Brook.
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3 ASSESSMENT OF FLOOD RISK

National Planning Policy

3.1 Technical Advice Note 15 (TAN15) on Development and Flood Risk provides technical guidance

to supplement the policy set that is out in Planning Policy Wales (PPW) in relation to

development and flooding. It provides a framework within which risks arising from both river

and coastal flooding, and from additional run-off from development in any location, can be

assessed and the consequences to a proposed development then considered.

3.2 Managing flooding is an important part of contributing towards achieving sustainable

development. Paragraph 2.11 of TAN15 advises that the relevant sustainable development

considerations from the perspective of flooding include:

Guiding development to locations at little or no risk from river, tidal or coastal
flooding or from run off arising from development in any location;

Bearing in mind that government resources for flood and coastal defence are
directed at reducing risks for existing development and are not available to provide
defences in anticipation of future development;

Managing the consequences of flooding where development can be justified and
the consequences are considered acceptable;

Making provision for future changes in flood risk, for example taking account of
climate change where they can be anticipated;

Bearing in mind measures within Catchment Flood Management Plans or Shoreline
Management Plans to restore substantial functionality and/or natural heritage
benefits of floodplains through the removal of inappropriate existing built

development.

3.3 The planning authority will need to be satisfied that a proposal is justified and that the

consequences of flooding are acceptable. Where the risks and consequences of flooding

cannot be managed to an acceptable level, then developing in these areas shall be avoided.
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Development Advice Maps

3.4 Under the guidance in TAN15, Development Advice Maps (DAMs) are used to determine
whether the consequences of a particular frequency of flooding event are acceptable for the

location of a specific type of development or land use.

3.5 There are three DAM Flood Zones (A, B and C) to which are attributed different planning

actions, as summarised in the extract of Figure 1 from TAN15 on the following page.

Description of Zone Use within the precautionary
framework
Considered to be at little or no risk A |Used to indicate that justification
of fluvial or tidal/coastal flooding. test is not applicable and no need
to consider flood risk further.
Areas known to have been flooded B |Used as part of a precautionary
in the past evidenced by approach to indicate where site
sedimentary deposits. levels should be checked against
the extremne (01%) flood level. If
site levels are greater than the flood
levels used to define adjacent
extreme flood outline there is no
need to consider flood risk further.
Based on Environment Agency C |Used to indicate that flooding
extrerne flood outline, equal to or issues should be considered as an
greater than 0.1% (river, tidal or integral part of decision making by
coastal) the application of the justification
test including assessment of
consequences.
Areas of the floodplain which are C1 |Used to indicate that development
developed and served by significant can take place subject to
infrastructure, including flood application of justification test,
defences. including acceptability of
CDHSEqLIEI'ICES.
Areas of the floodplain without C2 |Used to indicate that only less
significant flood defence vulnerable development should be
infrastructure. considered subject to application of
justification test, including
acceptability of consequences.
Emergency services and highly
vulnerable development should not
be considered.

Figure 1 from TAN15 on the composition and use of different zones

3.6 The extents of these DAM Flood Zones are based on the best available information that is
considered sufficient to determine when flood risk issues need to be taken into account with

development.

3.7 Thesiteis located entirely in DAM Zone A, which is considered to be at little or no risk of fluvial
or coastal/tidal flooding. According to TAN15, this provides sufficient evidence that the
Justification Test (as defined in Section 6 of TAN15) is not applicable and that there is no

further need to consider flood risk from fluvial or coastal/tidal sources.
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Other Flood Sources

3.8 Whilst the requirement to consider other sources of flood risk is not outlined in TAN15, this
has become an important part of an adequate FCA. This is partly a result of the availability of

information from NRW — as considered below.

Natural Resources Wales

3.9 Natural Resources Wales (NRW) provided advice to inform the works that were completed for
Phase 1. NRW were re-contacted for their requirements for Phase 2, with this correspondence

included in Appendix D. NRW advised of the following requirements for Phase 2:

“Surface water run-off should be dealt with by way of a Sustainable Drainage System
(SUDS), as required in Section 8.5 of TAN15, in order to attenuate flows and prevent an
increased risk of flooding in the catchment. If good reason can be given why SUDS cannot
be implemented, then any conventional drainage system installed should also provide
attenuation. If a conventional system is installed, then this should demonstrate an

improvement on the status quo prior to discharge to a watercourse.

A Surface Water assessment should be undertaken by the developer at a pre planning
/outline planning stage which should include the design of the surface water drainage

system and how it will affect the site layout.

At this stage the applicant should produce the following information:

. Demonstrate how the principles of Sustainable Drainage Systems have been applied
to the development identifying what techniques will be used.

. Set aside land specifically for SUDS.

° Estimate the discharge rate for the site. Greenfield discharge rates should be sought
on Greenfield sites, and also on Brownfield sites (where possible).

° Estimate the volume of 1 in 100-year attenuation to be provided and what
techniques will be used to provide the attenuation.

° Take into account TAN 15 climate change requirements.

Regarding the Surface Water Assessment, the above are issues that should be considered

at the pre planning/outline planning stage, more detail will be required when a full
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3.10

3.11

3.12

3.13

3.14

11

planning application is received. It is important that a drainage design strategy should be
carried out at the outset to identify the options for the design of the surface water

drainage system and how it will affect the site layout.”

This guidance has been used to inform the assessment of flooding in Section 4, notably the

concepts and approach of the surface water drainage strategy that is outlined in Section 5.

Local Planning Policy

The Vale of Glamorgan Deposit Local Development Plan 2011-2026 has been prepared and is

based on the information gathered at previous stages of the LDP process.

The Plan sets out the vision, objectives, strategy and policies for managing development in the
Vale of Glamorgan, and contains a number of local planning policies and makes provision for
the use of land for the purposes of housing, employment, retailing, recreation, transport,

tourism, minerals, waste, and community uses.

It also seeks to identify the infrastructure that will be required to meet the growth anticipated
in the Vale of Glamorgan up to 2026, and provides a monitoring framework for assessing the

effectiveness of the Plan.
The relevant policies in the Plan are summarised below:

° Policy MD1 Location of New Development — which advises that new development

will be favoured where it provides a positive context for the management of the
water environment by minimising or avoiding areas of flood risk;

° Policy MD4 Community Infrastructure and Planning Obligations — which advises

that community infrastructure may include the provision of improvement of
environmental protection and enhancement such as flood protection; and

° Policy MD8 Environmental Protection — which advises that development proposals

will be required to demonstrate they will not result in an unacceptable impact on
people, residential amenity, property and/or the natural environment from such
things as pollution of land, surface water, ground water and the air; and flood risk
and consequences. It goes on to advise that where impacts are identified, that it
will be necessary to demonstrate that appropriate measures can be taken to

minimise the identified impact to an acceptable level.
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Lead Local Flood Authority

3.15 In accordance with Flood Risk Regulations 2009 and the Flood and Water Management Act
2010, the Vale of Glamorgan Council as Lead Local Flood Authority (LLFA) will prepare plans to
identify the flood risk areas within its administrative area. It will work alongside other flood
risk agencies to ensure that its flood risk management activities are in line with the Welsh

Government’s National Flood and Coastal Erosion Risk Management Strategy.

3.16 The Flood and Water Management Act 2010 places a responsibility upon the Vale of
Glamorgan Council, as LLFA, to develop, maintain, apply and monitor a strategy for local flood
risk management (a ‘Local Strategy’). In the development of a Local Strategy, the LLFA will

balance the needs of communities, the economy and the environment.

3.17 The Local Strategy will only deal with local flood risk which is defined in the Act as being a flood
risk from, surface runoff; groundwater and ordinary watercourses. Flood risk from Main Rivers
and the sea is overseen by Natural Resources Wales whereas flood risk from public sewers is
the responsibility of Dwr Cymru Welsh Water (DCWW) — but the Vale of Glamorgan Council

will work with these bodies to enable a coordinated approach).

3.18 The Local Strategy considers the potential effects on flood risk and the environment posed by
development, existing infrastructure, maintenance procedures and how the risks can be best

managed.

3.19 The draft local flood risk management strategy (October 2012) defines the national and local
objectives and measures for managing flood risk, and defines what measures will be used to
deliver local objectives, who will be responsible for implementing the measures and how the

measures will be funded.

Sustainable Drainage Systems Standards for Wales

3.20 The Sustainable Drainage Systems Standards for Wales identifies a drainage hierarchy which
aims to ensure that runoff is treated as a resources and managed in a way that minimised
negative impacts of the development on flood risk, the morphology and water quality of

receiving waters and associated ecology.
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4 FLOOD CONSEQUENCES

Historical Flooding

4.1 With the correspondence completed for Phase 1, NRW advised that there are no records of

historic flooding on the site from any flood source.

4.2 However, the Vale of Glamorgan Council advised that there are flooding issues associated with
properties to the south-west of the site, including Conybeare Road. This could be contributed
to by overland flows generated from within the site — and therefore a consideration for the

surface water drainage strategy in the aspiration to provide off-site betterment.

Fluvial and Coastal/Tidal Flooding

4.3  Asoutlined previously, the site is located in DAM Zone A, which is considered to be at little or
no risk of fluvial or coastal/tidal flooding. This source of flooding therefore does not warrant

any further consideration —and is considered to represent negligible risk to the site.
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Development Advice Map — extracted from Wales Government website

Surface Water Flooding

4.4  Surface water flooding is a result of overland flow that can follow a rainfall event, before the

runoff enters a watercourse or sewer. This form of flooding is usually associated with high
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intensity rainfall events but can also occur with lower intensity rainfall or melting snow where

the ground is saturated, frozen, developed or otherwise has a low permeability.

4.5 The Risk of Flooding from Surface Water map has been obtained for the site from the Natural

Resource Wales website, as shown below.
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Surface water flood map — extracted from NRW website

4.6 The severity of flood risk from surface water sources is indicated by different flood zones,

classified as either:

. Very low (no shading) — an area that has an annual chance of flooding of less than
1in 1000 (0.1%);

. Low (yellow shading) — an area that has an annual chance of flooding of between
1in 1000 (0.1%) and 1 in 100 (1%);

. Medium (orange shading) — an area that has an annual chance of flooding of
between 1in 100 (1%) and 1 in 30 (3.3%); and

. High (brown shading) — an area that has an annual chance of flooding of greater

than 1in 30 (3.3%).
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4.8

4.9

4.10

4.11

4.12

4.13
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The surface water flood map shows that the site is predominantly located in an area where
there is a very low risk of surface water flooding. As such, the consequences from this source

of flooding are considered to be negligible and manageable.

Whilst there are two minor isolated areas where surface water flooding is a higher risk over
the site and surrounding area, these areas are located adjacent to the west site boundary.
This is a result the east-west slope through the site. The extent of surface water flooding
identified is marginal. Furthermore, following development the surface water runoff
generated on the site will be accommodated by a formalised drainage network and

consequently any isolated areas of flooding are likely to be removed.

This source of flooding is therefore considered to represent a low risk to the site.

Drainage and Infrastructure Flooding

Drainage and infrastructure flooding occurs when sewerage systems are overwhelmed,
surcharge and spill onto the surface. This may occur alone or be combined with other flood
sources (e.g. fluvial or surface water). The sewerage maps and correspondence from DCWW

for the site and surrounds are included in Appendix C.

There is very limited drainage infrastructure located up gradient of the site and this source is

therefore considered to represent a negligible flood risk to the site.

Groundwater Flooding

The Vale of Glamorgan Council Local Flood Risk Management Strategy (2013) reports on
various local flood incidents, some of which are thought to have been caused as a result of
groundwater flooding across the administrative area. However, it states that limited historic

evidence of this type of flooding is available.

Maps of Areas Susceptible to Groundwater Flooding are incorporated into the Local Flood Risk
Management Strategy. These are derived from generic national geological mapping, but is
currently the best dataset available. It reveals that the site is not subject to groundwater flood
risk. This conclusion appears sound, considering the hilltop location and the nature of the
underlying geology. This source is therefore considered to represent a negligible flood risk to

the site.
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4.15

4.16

4.17

4.18

4.19

4.20
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Other Sources of Flooding

Other sources of flooding can include non-natural or artificial sources such as reservoirs, lakes,

canals etc.

There are no canals located within the vicinity of the site and flood risk from this source is

therefore negligible.

Whereas the Environment Agency's Risk of Flooding from Reservoirs Map shows the site to be
outside the maximum extent of flooding from reservoirs. Therefore, the flood risk from this

source is considered to be negligible.

Flood Mitigation

All sources of flood risk for the area proposed for built development have been identified to

be low or negligible and flood risk mitigation measures are not required.

However, finished floor levels should be elevated above surrounding ground levels by at least
150mm in accordance with building regulations, which will provide residual protection the

very remote chance of flooding those flood sources identified to represent a low flood risk.

To meet with national and local planning policy, a strategy will need to be outlined to

demonstrate how surface water runoff from the proposed development would be managed.

This strategy is described in Section 5, and outlines the sort of drainage features that would
be required to prevent an adverse impact on flood risk with the change of the land use from
greenfield surface to a developed area, and also whether an infiltration-led and/or

attenuation-led strategy is likely to be the most suitable.

Swanbridge Road, Sully (Phase 2)

Flood Consequence Assessment and Drainage Strategy
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5 SURFACE WATER DRAINAGE STRATEGY

5.1 Guidance on surface water runoff from development is given in TAN15. In addition, there are
the particular requirements of the NRW and the relevant polices from the Local Plan, as

described in Section 3 together with the Sustainable Drainage Systems Standards for Wales.

5.2 TAN15 advises that all types of land use change will impact on the hydrological cycle in one
way or another and flooding is not confined to floodplains, as heavy rain falling on waterlogged
ground can cause localised flooding almost anywhere. In all flood zones, development should
not increase the risk of flooding elsewhere. Runoff from developments in these areas can, if
not properly controlled, result in flooding at other locations and significantly alter the

frequency and extent of floods further down the catchment.

5.3  Built development, such as roads, pavements, and roofing, tend to increase the surface area
of impermeable ground, thus reducing percolation and increasing rapid surface run-off. This
has the effect of reducing the time it takes for precipitation to enter the watercourse and
consequently increasing the peak discharge. Sustainable Drainage Systems (SuDS) can perform
an important role in managing run-off from a site and should be implemented, wherever they
will be effective, in all new development proposals, irrespective of the flood zone in which

they are located.

5.4 Development may increase run-off and hence flood risk in other areas, therefore, the aim
should be for new development not to create additional run-off when compared with the
undeveloped situation, and for re-development to reduce run-off where possible. Whilst
TAN15 advises that it is accepted that there may be practical difficulties in achieving this, the

aim of this surface water drainage strategy is to achieve this.

Methodology

5.5 The objective of the surface water drainage strategy is to ensure that there are no residual
adverse impacts on flood risk over the site and elsewhere in the catchment as a consequence
of the proposed development through provision of a sustainable approach to the

management of surface water runoff. This assessment will:

° Analyse the changes in land use as a consequence of the development;

° Determine the existing runoff rates;

Swanbridge Road, Sully (Phase 2)
Flood Consequence Assessment and Drainage Strategy
September 2016
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° Estimate the required measures to mitigate / manage the increase in runoff; and

° Outline a conceptual surface water drainage strategy.

Proposed Receptor of Site Runoff

5.6 Standard S1 (surface water runoff destination) of the Sustainable Drainage Systems Standards
for Wales, identifies a drainage hierarchy, which aims is to ensure that runoff is treated as a
resource and managed in a way that minimises negative impact of the development on flood

risk, the morphology and water quality of receiving waters and the associated ecology.

5.7 Standard S1 has been presented below.

S1 Surface water runoff destination

Priority Level 1: Surface water runoff is collected for use;
Prionty Level 2: Surface water runoff is infilirated to ground;
Prionty Level 3: Surface water runoff is discharged to a surface water body;

Prionty Level 4: Surface water runoff is discharged to a surface water sewer,
highway drain, or another drainage system;

Priorty Level 5: Surface water runoff is discharged to a combined sewer.

5.8 The Sustainable Drainage Systems Standards for Wales states that Priority Levels 4 and 5

should only be used in exceptional circumstances.

5.9 Itis possible that some water can be collected by water butts for the watering of gardens (i.e.
Priority Level 1). However, this is not sufficient for the management of surface water runoff
for extreme rainfall events — as it will offer limited storage and there is a reliance on a system
that may not be fully drained. Whilst there is likely to be some infiltration, ground conditions
are thought unlikely to permit the use of infiltration-led strategy (i.e. Priority Level 2) for the
management of surface water runoff (see Section 2). Therefore, in accordance with the
drainage hierarchy, runoff will be discharged to a surface water body (i.e. Priority Level 3) using

an attenuation-led strategy.

5.10 Surface water will be discharged to the drainage ditch that is located within the south-west
corner of the site. Surface water runoff from the site currently informally drains to this

feature, so this proposed connectivity will be retaining the existing conditions.

Swanbridge Road, Sully (Phase 2)
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In order to meet with the requirements of TAN15, surface water that is discharged into this

drainage ditch must be restricted to greenfield runoff rates and volumes.

Existing Greenfield Runoff Rates

The ICP SuDS Method has been used within Micro Drainage to calculate the existing greenfield
runoff rates. The parameters utilised are detailed in Table 1 below. Whereas the calculated

rates are presented in Table 2. The summary sheet from this is included in Appendix F.

The greenfield runoff rates for the proposed development were calculated based on the
amount of developable area within the site — instead of the gross area. The developable area
therefore excludes the green corridors and green landscaped areas. Greenfield runoff rates

have been calculated based on the illustrative masterplan that is included in Appendix A.

Table 1: ICP SuDS parameters

Parameter Value Unit
Area 5.0 ha
SAAR 957 mm
Soil class 0.15
Region 9
Urban 0 %
Table 2: ICP SuDS results
Developable Area Return Period Peak Greenfield Peak Greenfield
(ha) Discharge (1/s) Discharge (1/s/ha)
5.0 QBAR 2.9 0.58
5.0 Q1 2.6 0.52
5.0 Q30 5.1 1.02
5.0 Q100 6.4 1.28

5.14

5.15

These peak runoff rates are low, which is a result of the permeable soil class identified by
Micro Drainage. This therefore provides further evidence that some infiltration may be
achievable on site — as low peak runoff rates are typically associated with areas where rates
are favourable for infiltration. It is recommended that infiltration testing is undertaken at a

later stage — to ascertain the rates that can be used in the design of the drainage strategy.

Proposed Surface Water Drainage Strategy

SuDS will be utilised to manage surface water runoff from the site. This will be in the form of

an attenuation storage feature located alongside the west site boundary.

Swanbridge Road, Sully (Phase 2)
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5.16 The SuDS Manual (CIRIA, 2015) and the Sustainable Drainage Systems Standards for Wales
have been considered during the preparation of this outline surface water drainage strategy

for the development site.

5.17 Based on the topographical survey of the site, the proposed development comprises a single
catchment that discharges towards the drainage ditch that is located in the south-west corner
of the site. It is therefore proposed to discharge runoff from the proposed development at

controlled rates through the use of onsite SuDS — with a detention basin the primary feature.

5.18 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.
This process can be used in certain locations to reduce or even eliminate the existing problems
associated with such systems: risk of flooding, potential of pollution or poor water quality and

damage to the natural environment.

5.19 A wide range of drainage systems and techniques can be categorised as SuDS. From site wide
installations (wetlands, ponds) to domestic source control (green roofs), the scale of SuDS
schemes and their benefits can vary widely. For relatively large development such as this, it is
often necessary to incorporate a combination of site control and source control measures

within the overall strategy.

5.20 Based on the underlying geology, some limited infiltration may be achievable. It is therefore
recommended that the detention basin is designed to allow infiltration to occur. This will

reduce the attenuation volume required and will mimic natural conditions better.

5.21 The detention basin will be located alongside the west boundary of the site. The basin will be
designed to attenuate runoff prior to controlled discharge to the drainage ditch at greenfield
rates. Detention basins are essentially vegetated depressions incorporated into the form of
the site, and are designed to impound surface water runoff from extreme storms and gradually
release it. These features are set into existing ground levels to create a storage basin, with

embankments used to temporarily hold water until it gradually drains through to dry.

5.22 The detention basin would be designed in accordance to the standards set out in the CIRIA

SuDS Manual (2015). The preliminary design of the detention basin that is to be used here

Swanbridge Road, Sully (Phase 2)
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includes an upper and lower tier — with the upper tier for accommodating more extreme
rainfall and the lower tier for the more frequent rainfall events. This lower part of the basin is
a transient environment suited to wetland flora and fauna. The incorporation of a more
permanently wet pond in this area is also possible, set below the level of the outfall from the
feature to the adjacent drainage ditch, with this helping to enhance water quality treatment.
In addition to the management of surface water runoff, this feature would also therefore

benefit the local biodiversity and add value to landscape, visual amenity and recreation.

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

detention basin illustrating how the feature would look on the site, as included below.

(if required)

Permeable berm material
{optional)

5.24 The site is not at risk of flooding (see Section 3) and therefore there are no restrictions on a
suitable location for above ground attenuation storage. The detention basin has been located
near to the lowest point in Phase 2 to allow it to serve the developed area. The detention
basin was not included at the very lowest level given the need to provide an outfall from the
feature that would drain under gravity to the drainage ditch. As such, land levels of the
developed areas south of the basin may need to be uplifted slightly to enable these to drain

to the basin. This provides a suitable location for the material excavated to form the basin.

5.25 A plan of the conceptual surface water drainage strategy is enclosed in Appendix F — including
a cross-section of the detention basin. A Micro Drainage quick storage estimate was
undertaken to determine the amount of attenuation storage that would be required to
accommodate surface water runoff from the developed part of the site for all events up to

and including a 1 in 100-year plus climate change event (30% increase in peak rainfall
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intensity). A 60% impermeable ratio of the proposed developable area has been assumed (i.e.
5.0 x 0.6 = 3.0ha). This is a conservative assumption considering the relative low density of

the illustrative masterplan. These calculations are also enclosed in Appendix F.

Table 3 presents the variables included in the quick storage estimate.

Table 3: Quick storage estimate variables

Variable Value Unit
Return period 100
Impermeable area 3.0 ha
Max allowable discharge 15.1 I/s
Infiltration 0.0036 m/hr
Climate change 30 %

The drainage strategy has been based on attenuation of up to and including the 1 in 100-year
plus climate change event (i.e. 30% increase in peak rainfall intensity) to the QBAR greenfield
runoff rate (2.91/s). This will be achieved using as hydroslide (or similar). This rate has been
adopted to ensure the long term storage volume has been accommodated so that the volume

of surface water that is discharged from the site has also been managed.

The rate of 2.91/s is below that usually recommended to avoid blockage of the outlet control
(i.e. hydroslide). A minimum rate of 5|/s tends to be used to mitigate for the risk of blockage.

Consequently, the attenuation volume calculation is considered to be somewhat conservative.

This restriction of runoff rates would significantly reduce the existing rate of runoff discharged
from the site in extreme rainfall conditions. Following the correspondence with the Vale of
Glamorgan Council, this could also help alleviate the off-site flooding that is understood to be

associated with properties to the south-west of the site, including Conybeare Road.

A minimal infiltration rate has been adopted in the calculation for sizing the detention basin.

This was intended to mimic the loss of water from the detention basin through its base.

The total attenuation volume of storage required for equates to approximately 2,500m?, as
shown in the surface water drainage design included in Appendix F. This attenuation volume

is the mid-value in the storage computed using the Micro Drainage Quick Storage Estimate.

The drainage strategy has been prepared to demonstrate the proposed development can
meet national and local requirements. Further development of the drainage strategy will be

required during the detailed design stage of the project (i.e. at Reserved Matters stage).

Swanbridge Road, Sully (Phase 2)
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5.33 It is recommended that site investigation is undertaken to investigate infiltration rates. This

should be undertaken to inform the detailed design of the feature at a later stage.
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6 CONCLUSIONS AND RECOMMENDATIONS

6.1 This Flood Consequence Assessment has been undertaken to accompany an outline planning

application for the development of the southern (Phase 2) land at Swanbridge Road, Sully.

6.2 This report has been prepared by Vectos on behalf of Taylor Wimpey in accordance with the
guidelines set out in Technical Advice Note 15 (TAN15) on Development and Flood Risk

together also with relevant local planning policy. The following conclusions are made:

. There are no known historical flood incident records for the site.

° The site is located in DAM Zone A — little or no risk of fluvial or tidal flooding.

° All sources of flooding have been assessed to represent a negligible or low risk.
° No specific flood mitigation is required to protect the site from flood sources.
. However, finished floor levels should be elevated above surrounding ground

levels by at least 150mm in accordance with building regulations.

6.3 The desktop study was not conclusive with respect to the suitability of infiltration for
management of surface water. However, enough evidence was considered to be available to
confirm that an infiltration-led strategy would not be practical as the stand-alone solution.
Consequently, attenuation of surface water, with connectivity to an adjacent drainage ditch

was proposed. An informal connection from the site to this drainage ditch is already present.

6.4 A detention basin has been proposed to offer the attenuation required. The basin will also
allow for infiltration into the underlying ground, if ground conditions permit it. Conservative

infiltration rates have been incorporated into conceptual design.

6.5 In order to meet with the requirements of TAN15 and aspirations of NRW, surface water

discharged following the development of the site must be restricted to greenfield runoff rates.

6.6 The surface water drainage strategy has been designed to accommodate the 1 in 100-year
rainfall event including climate change (30% increase in peak rainfall intensity) and has been

based on the principles of Sustainable Drainage Systems (SuDS).

6.7 The surface water drainage strategy will be subject to detailed design — developing the
concepts that have been defined here and therefore completed at a later stage. This should
be informed through the completion of infiltration testing and also with the clearance and

survey of the drainage ditch that is located in the south-west corner of the site.
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Appendix B Topographic Survey
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Andrew Clay

Subject: Re.PLS0009421. Notification

Dear Sirs,
Thank you for your email.

Regarding your question about any easement and/or limitations | have forwarded your email to our estates
department. They hold the records for these and will be able to find out if anything applies.

Unfortunately our mapping system doesn’t hold the depth of the pipe, this would need to be established on site. We
can offer to send out a Network Technician to establish this and to physically map all pipes in the area but there is a
fee of £85.20 for this. Alternatively third party companies can provide a similar service.

Lastly, regarding material and size of the pipes, the rising main on the left is 150mm Cast Iron. The rising main on the
right is 150mm uPVC.

Should you have any further questions please don’t hesitate to contact one of the team on 0800 917 2652.

Many Thanks

w Alexander Kennedy
Developer Services Administrator | Developer Services | Dwr Cymru Welsh Water

PO Box 3146 | Linea |Fortran Road | Cardiff | CF30 OEH | 0800 917 2652 |Emails:
Searches@dwrcymru.com

D Cymr

é Before you print please think about the ENVIRONMENT

Have you received excellent customer service today ,if so please visit our website to let us know. Please
follow the link to our Diolch awards

Have you seen Developer Services new web pages at www.dwrcymru.com? Here you will find information
about the services we have available and all of our application forms and guidance notes. You can
complete forms on-line and also make payments. If you have a quotation you can pay for this on-line or
alternatively by telephoning 0800 917 2652 using a credit/debit card. If you want information on What'’s
new in Developer Services? please click on this link.

From: Andrew Clay [mailto:Andrew.Clay@vectos.co.uk]

Sent: 05 August 2016 15:07

To: services developer <developer.services@dwrcymru.com>
Subject: RE: Re.PLS0009421. Notification

sk ok External Mail *%% %% % %%
Dear DCWW — many thanks for the supply of asset information.

Could you please provide more detail on the feature in the image below — it looks like a dual rising foul main
sewer? What is the dimension of this, the depth and is there an easement associated with it — and if so, what are
the limitations on overlying land use.

Many thanks,

Andy



Andrew Clay
Associate Director

——\Vvectos

transport planning speclaliis

0117 905 8888 (T) 07535 149 504 (M)
Andrew.Clay@vectos.co.uk

Broad Quay House, Prince Street, Bristol, BS1 4DJ
Registered Address: Vectos (South) Limited, Network Building, 97 Tottenham Court Road, London W1T 4TP. Company No. 7591661
This e-mail transmission is strictly confidential and intended solely for the addressee. It may contain privileged and confidential information and if you are not the intended

recipient, you must not copy, distribute or take any action in reliance upon it. If you have received this e-mail in error, please notify the sender or enquiries@vectos.co.uk
and delete the e-mail transmission (including any attachments) immediately.

From: Developer.Services@dwrcymru.com [mailto:Developer.Services@dwrcymru.com]
Sent: 05 August 2016 14:51

To: Andrew Clay <Andrew.Clay@vectos.co.uk>

Cc: BPMCopies@dwrcymru.com

Subject: Re.PLS0009421. Notification

Dear Customer,

Thank you for your application.

Please find attached important information.
Best regards,

Developer Services
Dwr Cymru Welsh Water



Andrew Clay

Subject: Re.PLS0009421. Notification

Dear Sirs,

Further to my previous email today | have had an update from our Estates Department. There appears to be no
formal easements recorded for these rising mains and this probably arises from the fact that they were constructed
at some point between 1930 and 1955 by the local council authority for the time. As they now belong to Dwr Cymru
they are protected by our statutory rights and we can stipulate the protected width required in the event of a
planning application.

Should you have any further questions please don’t hesitate to contact one of the team on 0800 917 2652.
Many Thanks

W Alexander Kennedy

Developer Services Administrator | Developer Services | Dwr Cymru Welsh Water
PO Box 3146 | Linea |Fortran Road | Cardiff | CF30 OEH | 0800 917 2652 |Emails:
Searches@dwrcymru.com

D Cymr

é Before you print please think about the ENVIRONMENT

Have you received excellent customer service today ,if so please visit our website to let us know. Please
follow the link to our Diolch awards

Have you seen Developer Services new web pages at www.dwrcymru.com? Here you will find information
about the services we have available and all of our application forms and guidance notes. You can
complete forms on-line and also make payments. If you have a quotation you can pay for this on-line or
alternatively by telephoning 0800 917 2652 using a credit/debit card. If you want information on What'’s
new in Developer Services? please click on this link.

From: Andrew Clay [mailto:Andrew.Clay@vectos.co.uk]

Sent: 05 August 2016 15:07

To: services developer <developer.services@dwrcymru.com>
Subject: RE: Re.PLS0009421. Notification

sheskeskeoskoskoskskosk EXtemal Mall skskeseskoskoskosksk
Dear DCWW — many thanks for the supply of asset information.

Could you please provide more detail on the feature in the image below — it looks like a dual rising foul main
sewer? What is the dimension of this, the depth and is there an easement associated with it — and if so, what are
the limitations on overlying land use.

Many thanks,

Andy



Andrew Clay
Associate Director

—\VeCcros

transport planning speclaliis

0117 905 8888 (T) 07535 149 504 (M)
Andrew.Clay@vectos.co.uk

Broad Quay House, Prince Street, Bristol, BS1 4DJ

$lin

Registered Address: Vectos (South) Limited, Network Building, 97 Tottenham Court Road, London W1T 4TP. Company No. 7591661

This e-mail transmission is strictly confidential and intended solely for the addressee. It may contain privileged and confidential information and if you are not the intended

recipient, you must not copy, distribute or take any action in reliance upon it. If you have received this e-mail in error, please notify the sender or enquiries@vectos.co.uk
and delete the e-mail transmission (including any attachments) immediately.

From: Developer.Services@dwrcymru.com [mailto:Developer.Services@dwrcymru.com]
Sent: 05 August 2016 14:51

To: Andrew Clay <Andrew.Clay@vectos.co.uk>

Cc: BPMCopies@dwrcymru.com

Subject: Re.PLS0009421. Notification

Dear Customer,

Thank you for your application.

Please find attached important information.
Best regards,

Developer Services
Dwr Cymru Welsh Water
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Andrew Clay

Subject: Land South of Cog Road, Sully (CF64 5UW) NRW:00610483

Good Afternoon
Thank you for contacting Natural Resources Wales. Please see the following advise provided by our senior Flooding

officer:

Surface water run-off should be dealt with by way of a Sustainable Drainage System (SUDS), as required
in Section 8.5 of TAN15, in order to attenuate flows and prevent an increased risk of flooding in the
catchment. If good reason can be given why SUDS cannot be implemented then any conventional
drainage system installed should also provide attenuation. If a conventional system is installed then this
should demonstrate an improvement on the status quo prior to discharge to a watercourse.

A Surface Water assessment should be undertaken by the developer at a pre planning /outline planning
stage which should include the design of the surface water drainage system and how it will affect the site
layout.

* At this stage the applicant should produce the following information:

- Demonstrate how the principles of Sustainable Drainage Systems have been applied to the development
identifying what techniques will be used.

- Set aside land specifically for SUDS.

- Estimate the discharge rate for the site. Greenfield discharge rates should be sought on Greenfield sites,
and also on Brownfield sites (where possible).

- Estimate the volume of 1 in 100 year attenuation to be provided and what techniques will be used to
provide the attenuation.

- Take into account TAN 15 climate change requirements.

Regarding the Surface Water Assessment the above are issues that should be considered at the pre
planning/outline planning stage, more detail will be required when a full planning application is received. It
is important that a drainage design strategy should be carried out at the outset to identify the options for the
design of the surface water drainage system and how it will affect the site layout.

| hope this helps.

Kind Regards
Gareth
Customer Care Team

Cyfoeth Naturiol Cymru/Natural Resources Wales



From: Nick Bosanko

Received:

To: Enquiries Queue

Subject: Land South of Cog Road, Sully (CF64 5UW)

Dear NRW

We are preparing a Flood Consequence Assessment (FCA) for the site identified above (also as shown on the
attached), which is proposed for approximately 100 residential dwellings.

The site is located in DAM Zone A. As part of the FCA, we will develop a surface water drainage strategy for the site.
This will be based on the principles of SuDS.

We are writing to you to provide the opportunity for you to inform the FCA, with respect to any flood or drainage
related matters that you see fit.

The land located directly to the north is currently the subject of a planning application and has an attenuation led
surface water drainage strategy.

We look forward to hearing from you.

Many thanks, Nick

Nick Bosanko

Associate

Registered Address: Vectos (South) Limited, Network Building, 97 Tottenham Court Road, London W1T 4TP. Company No. 7591661

This e-mail transmission is strictly confidential and intended solely for the addressee. It may contain privileged and confidential information and if you are not the intended

recipient, you must not copy, distribute or take any action in reliance upon it. If you have received this e-mail in error, please notify the sender or enquiries@vectos.co.uk
and delete the e-mail transmission (including any attachments) immediately.
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Attenuation Calculation for Developable Area @ QBAR + Min Infiltration
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Attenuation Calculation for Developable Area @ QBAR + Min Infiltration + Blockage Avoidance
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