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Sully to Cosmeston — Active Travel Route

1 Introduction

This report has been prepared by Arcadis Consulting (UK) Limited for Vale of Glamorgan Council (VoG) in
support of a new Active Travel Route between Sully and Cosmeston. This Report outlines the Drainage
Strategy for the site.

2 Description of Development
2.1 Existing Site

The proposed Active Travel Route is located in the village of Sully, Vale of Glamorgan, encompassing the
communities of Sully and Lavernock and is approximately 7 miles (11.3km south/ southwest of Cardiff City
Centre).

The proposed route is distinguished between three sections of development area, the first two section
utilising the existing footway/ cycleway along South Road and Lavernock Road before crossing over the
road, near the Vineyards, onto the disused railway, section three. This is depicted in Figure 1. The route
utilises the disused railway, crossing two bridge structures over St Mary’s Well Bay Road and Fort Road and
heads north towards Cosmeston Drive housing estate. The route adjoins an existing shared footway
cycleway at this location.

The site is bounded primarily by large open greenspace, with notable elevation difference along both the
Lavernock Road and disused railway sections. Cosmeston Lakes is situated to the north of the Active Travel
Route with the Bristol Channel south of the scheme.

COSMESTON

Figure 1: Site Location (Site Boundary outlined in Red)
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2.2 Current Use and Site Topography

2.2.1 Topography — South Road and Lavernock Road

A topographical survey was undertaken in September of 2022 by Azimuth Land Surveys Ltd and is
contained within Appendix A for reference.

The topography of the route within Lavernock indicates that the longitudinal falls are primarily in an east to
west direction at an average gradient of 1 in 40, with a short section within South Road falling west to east at
a typical grade of 1 in 120, coalescing at a low point within the road. The elevations within the highway,
along its centreline show that the eastern side has a recorded elevation of 37.74m and the high point on the
western side, within South Road being 21.2m. The low point, located near the entrance to the Sully Sports
and Leisure Club, is noted at 20.26m.

The arrangement and subsequent site elevations are of a typical construction i.e., the road is crowned with
the footways and verges draining towards the highway.

The open greenspace on the northern side of Lavernock Road is linked to the existing footway/ cycleway via
graded earthworks, incorporating well-established trees and vegetation. During the topographical survey,
access to the top and bottom of the earthworks was not possible due to the dense growth, and as such,
LiDAR information was obtained to provide this additional detail outside of the topographical survey extents.

The combined information indicates that the grading from the highway to the fields starts off gradually at the
beginning of Lavernock Road and increases to steep earthworks down to the existing fields with significant
elevation differences, approximately 3 metres at its highest. As the route approaches The Vineyards
dwelling, the earthworks switch from the highway being on an embankment to within a cutting, with the fields
at a higher elevation. At its maximum, the elevation difference is approximately 3 metres. The steep
gradients and large elevation differences have been confirmed visually via a site visit. Figure 2 below
highlights the elevation differences noted along the northern side of Lavernock Road.

THE
VINEYARDS

L)

Figure 2: Existing Site elevation differences along Lavernock Road
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2.3 Existing Site Geology

The existing site geology and ground information is primarily pertinent to the development of the ATR along
the existing disused railway. The geology along Lavernock Road is of less significance due to the built up
nature along the length and its ‘capping off via existing paved areas and the use of positive drainage
systems along the route.

The route along the disued railway consists of engineered upper layers used to form the historic railway line
and will vary dependant on its location in relation to being a cutting or an embankment.

Usually, within a cutting, the railway alignment would be made up of 250mm to 300mm of rail ballast (30-
50mm diameter stone typically) placed upon the material present at formation level, if suitable, or engineered
fill if the formation for the ballast is deemed unsuitable.

Where the railway alignment is on an embankment, the embankment would typically be created using
suitable general fill material to build up levels, generally consisting of stone of varying sizes and soils.

Along the proposed ATR, the disused railway line travels through both cutting and embankments. As such,
site specific testing will be undertaken to ascertain the construction buildup along the route.

A review of the British Geological Survey (BGS) mapping indicates that the underlying bedrock in the area
varies along the proposed Active Travel Route. Figure 3 below shows the varying nature of the bedrock
throughout the ATR and is summarised in the Table 1 below. The BGS does not present information in
relation to the overlying superficial deposits within the ATR area, however, as shown in Figure 4 the
surrounding areas to the north of the site consist of Alluvium, a composition of clay, silt sand and gravel. A
small area of ‘Head’ superficial deposits is also indicated.

Bedrock Geology Geology Description (from BGS)

Along the Length of South Road and
Lavernock Road upgrade works and

Mercia Mudstone Group Clay and Mudstone partially within Disused Railway
Route

Friars Point Limestone Formation Limestone (dolomitised and dolomite) Disused Railway Route

Blue Anchor Formation Mudstone Disused Railway Route

Mudstone and Limestone,

interbedded Disused Railway Route

Penarth Group

Mudstone and Limestone,

St Mary’s Well Bay Member interbedded

Disused Railway Route

Lavernock Shales Member Mudstone Disused Railway Route

Table 1: Bedrock Geology encountered with the Active Travel Route Area
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LAVERNOCK SHALES MEMBER -
MUDSTONE

ST MARYS WELL BAY MEMBER -
LIMESTONE AND MUDSTONE,
INTERBEDDED

PENARTH GROUP - MUDSTONE AND

Figure 3: BGS Mapping of Bedrock Geology

The lack of superficial deposit information along the length of the route, and particularly along the disused
railway, will be determined via site specific investigations during the progression of the design.
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Figure 4: BGS Mapping of Surrounding Superficial Deposits

2.4 Local watercourse networks and drainage mechanisms
2.41 Existing Watercourses

The closest watercourse to the site is the Sully Brook, denoted as a main river, which is located to the north
of the site and immediately south of Cosmeston Lakes. The brook is noted (within DataMap\Wales) to run in
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an east to west direction, starting on the eastern side of Cosmeston Lakes and continuing west towards
Barry Docks.

The distance from the Sully Brook to the proposed ATR route varies along its length, with the furthest
distance equating to approximately 1350m and the shortest distance of 375m. Figure 5 below indicates
distances along the route to this watercourse.

MAIN RIVER
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Figure 5: Local watercourses and drainage mechanisms ( https://datamap.gov.wales/maps/new?layer=inspire-
nrw:NRW_MAIN_RIVERS#/)

Local ditches and land drains are also noted within the surrounding fields as well as the inclusion of
Cosmeston Lakes on the northern side of the site.

Within the topographical survey, a @1000mm pipe is shown next to the St Mary’s Well Bay Road, located at
the base of the railway embankment carrying what is assumed to be land drainage flows beneath the railway
embankment into a drainage ditch which runs parallel to St Mary’s Well Bay Road.

2.4.2 Existing Sewers — South Road and Lavernock Road

The topographical survey, contained within Appendix A and General Arrangement drawing contained within
Appendix B, indicates that South Road and Lavernock Road is drained by a positive drainage sewer
system, which is indicated by the presence of gullies and manholes within the highway. Sewer asset records
have been requested from the Vale of Glamorgan Highways team to provide further detail on the network,
but the receipt of these is still awaited.

A Section 19 report produced by the Vale of Glamorgan Council (Appendix C) discusses drainage
arrangements in the vicinity of the Sully sports and leisure centre. Section 4 and Figure 4-2 indicates the
Lavernock Road drainage system may outfall into a highway network located along Beach Road, which
ultimately outfalls into the Severn Estuary. The report notes that the networks discharge at an uncontrolled
rate into the estuary, as indicated below in Figure 6.

As discussed in Section 2.2 the low point of the highway between South Road and Lavernock Road is
located adjacent to the entrance of the Sully sports and leisure centre and therefore would indicate that
Lavernock road would drain into the indicated highway drainage along beach Road.
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Figure 6: Extract of highway drainage located near the Sully Sports and Leisure Centre — Sully Section 19 Report

2.4.3 Existing Drainage — Disused Railway

Reference to the topographical survey (Appendix A), drawings (Appendix B) and Figure 7/ Figure 8
are to be made for location and chainage references and location information.

The Disused Railway is formed initially, on the southern side, via two distinct sections of areas within cutting
and on an embankment. Within the areas of cutting (noted to begin on the southern end of the disused
railway, opposite ‘The Vineyards’ and heading east/ north-east before reaching a bridge at chainage 1260,
(ref Figure 7) formed to provide access between two farmland parcels) there are existing drainage ditch
channels running parallel to it. Also, as is noted on the topographical survey (Appendix A) and within Figure
7, a drainage inlet/outlet and a chamber have been observed at chainage 1160, although minimal in location
and number. Of note is a cascade feature observed at the start of the route, chainage 885, seemingly
directed from the adjacent fields into the drainage ditch. Image 1 below shows the cascade as found during
recent site visits and noted within the topographical survey.

5 o
Image 1: Cascade feature recorded during site visit
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The details of the hard drainage features noted within this section of cutting and its integration within the

overall drainage network is to be further confirmed. Figure 7 below highlights the cutting and embankment
arrangements and typical sections at the start of the disused railway.

SECTION A-A

CUTTING  piSUSED | CUTTING |
RAILWAY

Br88EJ L

BRIDGE OVER ST MARYS
DRAINAGE DITCH WELL BAY ROAD

SECTION B-B

BRIDGE BISECTING FIELD ,EMBANKMENT EMBANKMENT _,

DISUSED

| 1 RAILWAY
CHAMBER O
AND PIPE
THE
VINEYARDS

ST MARYS WELL BAY ROAD

CASCADE FEATURE

Figure 7: Southern Section of Disused Railway - Cutting and Embankment Location

The sections of embankment, as shown in Figure 7 and Figure 8, picked up within the topographical survey,
indicates sporadic pipe locations along the route heading north. The information presented indicates location
only, with no information on the line, level, or dimensions of the network. As noted in Figure 8, the
topographical survey indicates pipes as being present at a number of locations, specifically between
chainage 1960 — 2080. On the most northern end of the route, just before the underpass, it is noted that a
chamber and incoming @225mm and outgoing @300mm pipe is present at chainage 2360. No further
information with regards to the direction of the network is currently available.

LAKES
CHAMBER AND PIPES

SECTION D-D

EMBANKMENT  DISUSED = CUTTING |
RAILWAY

SECTION C-C

RAILWAY

EMBANKMENT
BE SURVEYED

Figure 8: Central and Northern Section of disused Railway - Cutting and Embankment Locations
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Detailed drainage information relating to the disused railway has been sought from the Vale of Glamorgan
and Network Rail, but no information, as of yet, is available. On receipt of any further information, this report
will be updated to reflect the detail provided.

2.5 Existing Catchment Areas

As noted in Section 2.2 a topographical survey was undertaken within the boundaries of the site to inform
the design of the Active Travel Route. This topographical survey (including lidar data where access was not
available) has been used to determine the catchment areas for the highway drainage within South Road and
Lavernock Road and the disused railway. These catchment areas are noted below in Table 2 with drawings
contained within Appendix B. It is to be noted that OS mapping has been used in areas noted to be
inaccessible within the topographical survey.

Existing Existing Proposed Proposed
Catchment Area Catchment Area Catchment Area Catchment Area Catchment Area
(m?) (Ha) (m?) (Ha)
South Road/
Lavernock Road 16285 1.63 16285 1.63
Disused Railway 25073 2.51 25073 2.51

Table 2: Comparison of existing and proposed catchment areas

As can be seen, there is no increase in catchment area required to construct the ATR along both South
Road and Lavernock road, confirming that the construction remains within the existing developable site
boundary. Additionally, there is no requirement to increase catchment areas within the disused railway.

Maintaining the existing catchment areas when developing the ATR scheme will ensure that no further
impact from surface water runoff will be apparent within the site.

2.6 Flood Risk

The Development Advice Map, as shown in Figure 9 from Natural Resources Wales (NRW) relating to fluvial
or coastal/ tidal flooding, shows that the site is located within Flood Zone A and therefore at little to no risk of
flooding from fluvial or coastal/ tidal flooding.
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Contains OS data © Crown Copvriaht and database richt 2020

Figure 9: NRW Development Advice Map Flood Zones

The Flood Risk for Planning Map provided by NRW presents the flood risk from surface water and small
watercourses and can be seen in Figure 10. The figure indicates that there are some noted areas of flooding
within the site development area.

On the western side, within the Sully Sports and Leisure Centre area, a high flood risk category is noted.
Details of the source of this high-risk flooding area are presented in the Section 19 Flood Investigation
Report, commissioned, and produced by VoG (2021) in accordance with their duties as stipulated in the
Flood and Water Management Act 2010. The report can be found within Appendix C.

The report states that several factors influence the flooding in this area (as well as the residential area to the
north) and include:

* Heavy rainfall causing localised surface water flooding.
» Surface water flooding taking three main flow paths to the area.
¢ One flow path flowing south from the disused railway.
¢ Two flow paths heading south from fields east of Swanbridge Road.

The combination of the heavy rainfall, leading to overland flow and runoff from the adjacent fields, caused
the existing sewer system to become overwhelmed and not able to accommodate the flows adequately to
mitigate against the flooding of the area.

The report also notes that although Sully has been prone to surface water flooding in the past, the area in
question is not known to be regularly affected by flooding, with the majority of residents never knowing of
flooding within the area during their residency.

Two further areas of flooding indicated in Figure 10 are towards the central and far eastern sides of the
route. The central area is shown as a low flood risk zone at the beginning of the route through the disused
railway. This may be linked to the high-risk flooding zone within Lavernock Road. Additionally, the localised,
high-risk zone shown at the eastern tie in appears to be linked with a wider area of flooding within the
Cosmeston Lakes area. The VoG are due to issue a further Section 19 report for the central and eastern
areas of flooding as shown below with a provisional date of delivery in May. When this report is made
available, this strategy will be updated to reflect on the findings of the report.
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Figure 10: NRW Flood Risk for Planning - Flood Risk from Surface Water and Small Watercourses

Planning Policy Wales (PPW) (2002, and as revised 2021) sets out the planning policies relating to land use
of the Welsh Government. A series of Technical Advice Notes (TANs) supplements the PPW, along with other
regulatory letters and Welsh Government Circulars, and forms the overall national planning policy framework
for Wales. The primary objective of the PPW is to ensure that the planning system contributes to sustainability
and sustainable development and improving social, economic, environmental and cultural well-being in Wales.

Technical Advice Note 15 (TAN15) provides technical guidance in relation to development and flooding,
advising on development and flood risk and provides a framework within risk arising from river and coastal
flooding, as well as additional run off from developments in any location.

In accordance with TAN15 and the advice and guidance it contains, the site, being located wholly in Flood
Zone A, no further justification tests are required and flood risk from rivers and coastal sources need not be
considered further.

10
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3 Sustainable Development

The principle of sustainable development is stated in the Well-being of Future Generations (Wales) Act, and
this strategy has also been informed by the following document:

» Sustainable Development: Guidance to Risk Management Authorities. Section 27 — Sustainable
Development. [November 2011 Published by The Welsh Government].

The supporting principles, and their relevance to sustainable drainage and flood risk management, are:

Low ecological footprint - all flood and coastal erosion risk management should not overuse but seek to
work in harmony with natural resources and processes, promote resource efficiency, and minimise waste, so
we are clear that flood and coastal erosion risk management will help us reduce Wales’s ecological footprint.

Full costs and benefits — Whole system thinking, and whole life costing are key approaches that should be
used. Taking account of risks - especially to the economic, social and environmental wellbeing of
communities - and uncertainties associated with action and inaction, should also be part of the decision-
making process;

Evidence base - An evidenced-based approach to decision-making should be used, but where there are
threats of serious or irreversible damage, lack of full scientific certainty should not be used as a reason for
postponing cost-effective measures to promote sustainable approaches to flood and coastal erosion risk
management;

Reflecting distinctiveness — Approaches to sustainable flood and coastal erosion risk management should
reflect and respond to the particular needs and issues of communities, and the differing economic, social and
environmental circumstances in different parts of Wales.

The drainage design should also:

« Maximise the long-term economic, social and environmental wellbeing of people and communities in
Wales, whilst living within environmental limits.

- Safeguard the continued provision of ecosystem services from our natural environment.

» Avoid the exposure of current and future generation to increasing risk.

» Improve the resilience of communities, the economy and the natural, historic, and social environment to
current and future risk.

4 General Surface Water Drainage Design Proposals

The section of Active Travel Route along Lavernock Road is proposed to utilise the existing highway
drainage infrastructure, comprised of a traditional gully and chamber sewer system, within the highway to
deal with the runoff from the footway/ cycleway runoff.

The route within the disused railway is proposed to utilise a permeable paving system to manage the runoff
from the development as well as maintaining the use of the existing drainage mechanisms utilised by the
former railway.

Using the permeable paving option will mitigate against increasing any existing runoff from the development
and ensuring that no increase to runoff will be apparent.

In addition, the site will be designed and constructed to remain within the confines of the existing catchment
areas, ensuring that the development does not increase the catchment areas and thus create an increase in
surface water runoff.

5 Sustainable Drainage Systems Standards for Wales

The Flood and Water Management Act 2010 (Schedule 3), which came into effect in Wales on 7 January
2019, requires new developments to include Sustainable Drainage Systems (SuDS) features that comply
with national standards.

11
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5.1 Compliance with Planning Policy Requirements

As set out in the Statutory standards for sustainable drainage systems sets out criteria which need to be
considered.

The criteria are as follows:

» Standard S1 - Surface water runoff destination

« Standard S2 - Surface water runoff hydraulic control

¢ Standard S3 - Water Quality

» Standard S4 - Amenity

» Standard S5 - Biodiversity

- Standard S6 - Design of drainage for construction, operation and maintenance and structural integrity

5.1.1 Compliance with Standard S1 — Surface Water Runoff Destination

This Standard addresses the use of surface water by the development and where it should be discharged. The
aim 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. This will ensure that early consideration is given to the use of rainwater harvesting systems to both
manage runoff and deliver a source of non-potable water for the site where practical. Where it is not,
prioritisation should be given to infiltration. Discharges to sewerage systems must be limited where possible.

There are 5 Priority Levels to be considered, with Level 1 being the most preferable option.
The standard requires that the site comply with the highest of the following priority levels:

» Priority Level 1: Surface water runoff is collected for use.

The potential to collect, store and utilise the runoff is not feasible for this development. The lack of spatial
availability to store and manage runoff limits the drainage mechanisms available.

Along Lavernock Road, and as discussed in Section 2.1, the bounding topography is of steep graded
earthworks down towards and up to existing fields on the left-hand side, with the Lavernock Road highway
on the right.

Within the disused railway, the available development area is too narrow to provide suitable compliant
storage features. Furthermore, providing storage structures below the proposed ATR is not deemed cost
effective for the type of development that is being proposed. In addition to this, and due to the potentially
ecological sensitivity of the area, minimal excavation and site clearance works are proposed to ensure the
surrounding habitats and ecology is retained as far as is reasonably practicable.

Moreover, if the runoff were to be stored for use, there is no direct or planned source for which the water
could be utilised.

» Priority Level 2: Surface water runoff is infiltrated to ground.

Testing to determine the infiltration rates along the disused railway has not been undertaken but in its current
state, some level of infiltration will occur specifically within the areas of existing rail track ballast that remains
throughout the route. The proposed route will utilise the existing infiltration rates and other existing drainage
mechanisms to manage runoff from the site. The use of a permeable pavement will aid in this and ensure no
increased runoff from the site, within the disused railway.

Presently within Lavernock Road, the method of discharge is via gravity surface water sewer system, and it
is proposed to utilise this once the route is upgraded.

« Priority Level 3: Surface water runoff is discharged to a surface water body.

Direct discharge to a surface water body is not possible within the route. Along Lavernock Road there are no
known land drainage or other surface water bodies within the vicinity of the area, however, the existing final
outfall is assumed to be within the Severn Estuary in keeping with the arrangements in place for other private
and public sewer networks in the area. This is as described in the Sully section 19 report, Section 4,
Appendix C.

12
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The existing discharge from within the railway section is to be confirmed on receipt of any further drainage
information received as discussed in Section 2.4.3. It is assumed that drainage from the railway discharges
at periodic intervals along tis length into local land drains or sewers and would incorporate infiltration where
possible.

» Priority Level 4: Surface water runoff is discharged to a surface water sewer, highway drain, or another
drainage system.

Within Lavernock Road, the proposal is to utilise the existing gravity surface water sewers for drainage. It is
to be noted, and as stated in Priority Level 3, that the eventual outfall for this existing system is to the Severn
Estuary.

The existing discharge from within the railway section is to be confirmed on receipt of any further drainage
information received as discussed in Section 2.4.3. It is assumed that drainage from the railway discharges
at periodic intervals along tis length into local land drains or sewers and would incorporate infiltration where
possible.

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

Not suitable as there are no combined sewers in the area.
5.1.2 Compliance with Standard S2 — Surface Water Runoff Hydraulic Control

This Standard addresses the use of surface water by the development and where it should be discharged.
The aim 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. This will ensure that early consideration is given to the use of rainwater harvesting
systems to both manage runoff and deliver a source of non-potable water for the site where practical. Where
it is not, prioritisation should be given to infiltration. Discharges to sewerage systems must be limited where
possible.

The aim of Standard S2 is to manage the surface water runoff from and on a site to protect people on the
site from flooding from the drainage system for events up to a suitable return period, to mitigate any
increased flood risk to people and property downstream of the site as a result of the development, and to
protect the receiving water body from morphological damage.

The allowable flow from a development site is to be informed by the regulatory requirements of the site.

A suitable model should be used to design the drainage system to a level of detail which effectively
represents the conveyance and storage of the drainage system and is able to demonstrate its performance
for all relevant hydrological conditions. An appropriate runoff model should be used which predicts the
impervious and pervious area response appropriate for the rainfall event being used.

When rainfall takes place on greenfield sites there is, for the majority of rainfall events during the year, no
discernible surface water runoff to receiving water bodies. The rainwater normally evapotranspires, or in
winter it can result in river base flow replenishment and/or groundwater recharge. However, impermeable
surfaces generate runoff from virtually all rainfall events, and this change in runoff characteristics can have a
negative impact on the morphology and ecology of receiving water bodies. Interception aims to mimic
greenfield runoff conditions.

By limiting discharges to sewers (and surface waters), replicating the greenfield runoff rate will reduce the
impact on downstream capacity. If discharging to a combined sewer, this also reduces the impact on CSO
spills and downstream wastewater treatment works.

* Runoff rate control

— ltis the aim to replicate greenfield runoff rates for extreme events helps ensure that the flood risk
associated with the receiving watercourse/sewer is not increased by the development.

— For previously developed sites, site runoff rates should be reduced to the greenfield rates wherever
possible. Because the critical duration for the attenuation storage system for the proposed
development will be much longer than the storm duration used for sizing pipework for the previously
developed site, there is a risk that, by allowing previously developed runoff rates to occur (for a much
longer duration) receiving watercourse damage and flood risk could be made considerably worse.
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14

Thus, betterment of at least 30% should be considered as a minimum requirement (this will need to be
established and agreed with the drainage approving body) and strong consideration should still be
given to controlling volumes of runoff to greenfield equivalents.

Runoff volume control

The volume of runoff from the site can be, in many scenarios, as damaging to downstream flood risk
as peak flow rates. It is therefore necessary to ensure that volume of runoff discharged from the site
during extreme events is also controlled.

Where possible, the volume of runoff from the site (or development) area should not exceed the
volume of runoff from the equivalent area in its natural undeveloped or “greenfield” state (for the same
rainfall event). Where flood risk from the receiving watercourse is particularly high, tighter local criteria
for allowable volumes discharged from the site may need to be specified by the local regulator or
drainage approving body and met by the drainage design.

The use of infiltration and rainwater harvesting are important mechanisms for delivering volume
control: the greater the volume of runoff infiltrated or used on site, the lower the volume of runoff
discharged. It is important to note for clay sites, greenfield runoff volumes will tend to be high because
of the underlying impermeability, so the increase in volume for the developed site will be smaller than
for the same site on more permeable soils. However, on more permeable soils, infiltration options
should be available to assist in managing these larger volumes.

Ideally, the volumetric control of runoff should be demonstrated to meet greenfield runoff behaviour for
all events and particularly those relevant for the mitigation of flood risk in the receiving watercourse.
However, this would require the use of time series rainfall as part of a modelling exercise. Until this
approach becomes standard industry practice, a simple method using the 1:100 year, 6 hour rainfall
event is sufficient for design purposes, as it represents a suitable event for smaller watercourses that
are most at risk from the effects of urban development. As designs for Interception will help control
runoff volumes from smaller events, a single requirement for large events is considered a pragmatic
solution.

The calculation of the difference in volume between the developed and greenfield scenario (defined as
the Long-Term Storage Volume) is set out in the SuDS Manual.

Where controlling runoff to greenfield volumes is considered unachievable, then the runoff volume
should be reduced as much as possible and any additional volume should be stored and released at a
low rate which will not increase downstream flood risk (normally 2 I/s/ha is considered an appropriate
rate) using either of the following approaches:

1. The additional runoff volume (i.e. the difference between the predicted development runoff volume
and the estimated greenfield runoff volume, often called Long-Term Storage) should be discharged
from the site at a rate of 2 I/s/ha or less, while still allowing greenfield runoff peak flow rates to be
applied for the greenfield runoff volume.

2. All the runoff from the site for the 1:100 year event should be discharged at either a rate of 2 I/s/ha
or the average annual peak flow rate (i.e. the mean annual flood, QBAR), whichever is the greater.

Approach 2 provides a simpler approach but results in larger storage volumes being required than
Approach 1.

Unless specific off-site arrangements have been agreed, all runoff generated on the site should be
managed on the site using attenuation or temporary storage which discharges through defined points
of exit from the site.

The design of the site drainage system should take account of the potential for runoff which might flow
onto the site during an extreme event up to the 1:100 year event. Provision to route such flows around
the site or to incorporate them into the site drainage should be made. There is no need to provide
attenuation for such flows if they are incorporated into the site drainage system. Preventing water from
coming onto the site should only be considered if it has no flooding implications for adjacent people or
property.
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» Flood protection for the site

— Flood protection to a suitable level of service should be provided to people and property on (or
adjacent to) the site. There are three principal criteria which would normally be applied to the drainage
design:

= Protection against surface flooding for roads and other access areas for the 1:30 year return period
rainfall event. Lower levels of service may be used for certain locations depending on the impact on
site users.

= Protection against internal flooding of properties for the 1:100 year return period (or greater).
Critical infrastructure and roads where access is essential may also be protected to the same level
of service (or greater).

» Freeboard against flooding of any structure should be appropriate to the uncertainty in providing
the level of protection required and the consequence of the flooding occurring.

- Extreme event exceedance management of surface water runoff

— Extreme events exceeding the design event (usually the 1% - 1 in 100-year return period) could occur
and may result in overland flows within the site, onto the site and from the site to adjacent areas. The
duration of flooding, maximum depth, maximum velocity and the route of flood flows should be
established and managed so as to mitigate the flood impact to people and property. The impact of
exceedance flows from and on adjacent land should also be considered. The return period of this
assessment will be related to the potential consequences associated with its impact.

— Conveyance routes should be selected such that likely future changes on site will not prevent the safe
routing of flood flows in the future.
« Evaluation of impact of potential failure of a drainage system
— The drainage proposal for a site should be evaluated for flood risks associated with potential system
failure.

— Where the probability and consequence of potential failure modes are considered unacceptable, then
the drainage proposal should be modified, or the site layout changed, or the topography altered.
Failure mechanisms to consider include:

= Blockage of pipes,

= Blockage of outlet structures,

= Failure of pumps,

» Risk of impediments across planned flood routing paths.

5.1.2.1 Site Specific Proposals

It is proposed that the widening of the existing shared footway/ cycleway along Lavernock Road uses the
existing highway drainage system as its method of dealing with surface water runoff. As described in
Section 2.5, and the drawings contained within Appendix B, there will be no increase in catchment area of
along South and Lavernock road, and as such, no increase in surface water runoff.

Within the disused railway section, the runoff within the area is dealt with currently. This will ensure that the
runoff will not be increased and will future proof the route, preventing increased volumes of water affecting
the surrounding areas. Section 2.5 and the drawings contained within Appendix B confirm that there is no
proposed increase in catchment area due to the ATR scheme.The typical sections below depict route will
make use of a permeable pavement system to mimic the existing drainage mechanisms and not affecting
how the proposals for the ATR along both South/ Lavernock road and the disused railway.
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Figure 11: Typical sections along the proposed Active Travel Route

5.1.3 Compliance with Standard S3 — Water Quality

Standard S3 addresses the drainage design requirements to minimise the potential pollution risk posed by
the surface water runoff to the receiving water body.

The effectiveness of components in improving water quality is strongly linked to the reduction in the volume
of runoff. Well-designed SuDS, designing for water quality management, should maximise volume reduction
when designing conveyance and attenuation measures, preferably using vegetated, surface-based systems.
» SuDS design for pollution prevention

— Where possible, surface water runoff should be managed using interception, sedimentation and
treatment components close to its source. This will help to prevent sediment and other pollutants from
being conveyed to, and building up in, downstream components and causing:

= Increased risk of system blockage,

= |ncreased maintenance requirements,

= Lower amenity and biodiversity potential for downstream drainage components,
= Increased risk of contaminant re-mobilisation and discharge.
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The generic design process for pollution control for a particular site is set out in the below Figure. Pollution
prevention strategies are detailed in the SuDS Manual. Interception, the primary defence against pollution, is
detailed in Standard S2.

RAINFALL

\

POLLUTION PREVENTION

(removing the causes of pollution)

Management INTERCEPTION

(preventing runoff)

e —
TREATMENT

(treating runoff)

4

POINT OF DISCHARGE TO THE
RECEIVING ENVIRONMENT

To comply with current best practice, the drainage system is to:
< Manage runoff at or close to its source.
* Manage runoff at the surface.

» Integrated with public open space areas and contribute towards meeting the objectives of the urban plan
(not applicable for this development);

» Be cost-effective to operate and maintain.

/Source ControI\ ( Conveyance \ f Discharge \

Control Controls
Control of runoff near
its source - Routing water from -. Management of runoff
e.g. Green roofs, impermeable areas from site before
rainwater harvesting towards discharge discharging to
controls watercourses

& / N N

The drainage system ensures that:

« Natural hydrological processes are protected through maintaining interception of an initial depth of rainfall
and prioritising infiltration.

* Flood risk is managed through the control of runoff peak flow rates and volumes discharged from the site;

« Storm water runoff is treated to prevent detrimental impacts to the receiving outfall sewer because of
urban contaminants.
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5.1.3.1

Site Specific Proposals

The below review has been undertaken with regards to various SuDS techniques (as set out in CIRIA SuDS
Manual 2015) and the opportunity to incorporate into the proposed drainage system.

SuDS Technique

Suitability for use within the development area

Rainwater Harvesting

Not proposed

Green Roofs

Not proposed

Infiltration Systems

Proposed to maintain existing infiltration rates within the disused railway
section of the AT route, via the use of permeable paving

Proprietary Treatment Not required for the site
Systems

Filter Strips Not proposed

Filter Drains Not proposed.

Swales Not proposed
Bioretention Systems Not proposed

Trees and Vegetation Planting

Existing trees and vegetation along Lavernock Road are proposed to be
maintained and not removed to accommodate the widening.

Within the disused railway, some vegetation removal will be required to
accommodate the construction of the ATR route, however, in
collaboration with Ecologist and Environmental specialist, the amount of
vegetation to be removed will be minimised as far as is reasonably
practical and if possible, replacement planting will be undertaken to
mitigate against any loss.

Pervious Pavements

Proposed for ATR within disused railway

Attenuation Storage Tanks Not proposed
Detention Basins Not proposed
Ponds and Wetlands Not proposed

Table 3: Proposed SuDS Techniques for the ATR route in accordance with the Ciria SuDS Manual

The various treatment methodologies are classed as proprietary systems, in accordance with Table 14.1 of

the CIRIA Guidance.
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Proprietary sy

Treatment processes

Leisenring (2012)
classification

Proprietary bioretention
systems in concrete (or
other material) structures

Filtration devices that use soils
(or other filter media) and which
support plants or bacterial biofilms

Filtration, adsorption,
bioremediation

Biological filtration

Treatment channels

Channels that are designed to
collect and treat water rather than
convey it along the channel; can
include proprietary filter media
within the channel; can include
weir and baffles at intervals to trap

Physical removal of
sediment, oils and
floatables; wetting
and drying to promote
degradation

Does not include test
results for this type
of system (note that
there are examples
in Europe that are
certified by DIBT in

oils and floatables Germany)

Structures that use gravity and
centrifugal force to separate out
and collect medium-sized (63 to
250 pm) sediments and other litter
or debris; smaller particles may be
able to be removed by varying the
flow rate into the system

Hydrodynamic or vortex
separators

Physical removal of Manufactured device
sediment by gravity - physical

Devices that filter water by passing
it through various filter media; they
are constructed below ground Filtration and adsorption Filtration
in chambers and do not support
vegetation

Proprietary filtration
systems

Structures designed to separate
gross amounts of oil and large
size (> 250 um) suspended
solids from water; they do this by Physical removal of
allowing light non-aqueous phase floatables, physical Oil/grit separators
liquids (LNAPL) to float and large removal of sediment by and baffle boxes
sediment particles to sink; many gravity
also have baffles, coalescers
and oil skimmers to speed-up or
enhance performance

Oil separators

Systems that include multiple
Multi-process i ! . I'_’ Various Multi-process
treatment processes in series

Figure 12: Table 14.1 Proprietary systems - Ciria SuDS Manual

These proprietary systems are not proposed within the drainage system.
5.1.4 Compliance with Standard S4 — Amenity

Standard S4 addresses the design of SuDS components to ensure that, where possible, they enhance the
provision of high quality, attractive public space which can help provide health and wellbeing benefits, they
improve liveability for local communities, and they contribute to improving the climate resilience of new
developments.

Standard S4 addresses the design of SuDS components to ensure that, where possible, they enhance the
provision of high quality, attractive public space which can help provide health and wellbeing benefits, they
improve liveability for local communities, and they contribute to improving the climate resilience of new
developments.

A key aim for sustainable drainage is to provide an improved local environment which integrates the surface
water drainage function with open space, providing amenity and recreation opportunities where possible.

This section shows how SuDS can add amenity value by contributing towards:

= making sites pleasant places to live or work.
= reducing hazards from climate change.
= creation of amenity space - contributing to green space accessibility standards; and
= promoting the well-being of site users.
Detailed guidance on these aspects is set out in the SuDS Manual.
5.1.4.1 Site Specific Proposals

The ATR route has been chosen for the purpose of reinvigorating the disused railway and making use of a
space that, although partially used by the public for walking, a more safe, attractive and useable space for
all.

It is proposed to maintain the existing trees and canopies along with the vegetation which will bound the ATR
track, ensuring that all users, (pedestrian and cyclist) can enjoy the natural woodland like surroundings and
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the wildlife and ecology that comes with it. Further to this, providing a purposefully build, permeable route,
will ensure that the area is well maintained to safeguard both the natural surroundings and the well-being of
the public for future generations.

5.1.5 Compliance with Standard S5 — Biodiversity

Standard S5 addresses the design of SuDS to ensure, where possible, they create ecologically rich green
and blue corridors in developments and enrich biodiversity value by linking networks of habitats and
ecosystems together. Biodiversity should be considered at the early design stage of a development to
ensure the potential benefits are maximised.

The aim of standard S5 is to ensure that, wherever possible, and having regard to the need to prioritise
infiltration drainage and rainwater harvesting, the SuDS scheme makes the best use of a site to maximise
benefits for biodiversity, as well as for amenity, water quantity and quality. Biodiversity benefits will usually be
best achieved by drainage systems which are on the surface and visible with vegetated components, forming
part of the local green infrastructure and local ecosystem structure. It is important to ensure that the SuDS
design does not damage existing sensitive habitats. Amenity is addressed by Standard S4.

A key aim for sustainable drainage is to provide an improved local environment which integrates the surface
water drainage function with open space providing habitat opportunities where possible. This Standard and

Standard 4 (Amenity) provide guidance on how to ensure that SuDS can work for people and nature. SuDS
can add biodiversity value by:

= Supporting and promoting natural local habitat and species,

= Contributing to the delivery of local biodiversity objectives,

= Contributing to habitat connectivity, delivering wider biodiversity benefits,
= Creating diverse, self-sustaining, resilient local ecosystems.

SuDS should be designed (where appropriate) to benefit priority habitats (defined as those most threatened
and requiring conservation action) and help deliver strategic objectives set out in national and local
biodiversity strategies, frameworks and action plans.

5.1.5.1 Site Specific Proposals

Providing a permeable surface within the ATR along the disused railway section will ensure that the current
management of the water runoff is not affected, protecting the environment as it currently is and has adapted
to. This will ensure the natural local habitats and species, vegetation and eco systems can maintain their
own self-sustaining environment.

5.1.6 Compliance with Standard S6 — Design of Drainage for Construction,
Operation and Maintenance and Structural Integrity

Standard S6 deals with designing robust surface water drainage systems so they can be easily and safely
constructed, maintained and operated, taking account of the need to minimise negative impacts on the
environment and natural resources.

« All elements of the surface water drainage system should be designed so that they can be constructed
easily, safely, cost-effectively, in a timely manner, and with the aim of minimising the use of scarce
resources and embedded carbon (energy).

« All elements of the surface water drainage system should be designed to ensure maintenance and
operation can be undertaken (by the relevant responsible body) easily, safely, cost-effectively, in a timely
manner, and with the aim of minimising the use of scarce resources and embedded carbon (energy).

« The surface water drainage system should be designed to ensure structural integrity of all elements under
anticipated loading conditions over the design life of the development site, taking into account the
requirement for reasonable levels of maintenance.

5.1.6.1 Site Specific Proposals

It is proposed to utilise the existing gravity drainage within Lavernock Road, reducing the scale of
construction works which could create unnecessary negative environmental impact through the use of
additional materials and increased construction emissions.
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The proposal within the disused railway is to make use of a permeable paving system, to allow the drainage
of the area to mimic its current state. Using this form of construction would also allow for vastly reduced
construction requirements by minimising the depth of dig, required to install the pavement. This option
removes the need for hard drainage material installation, reduces construction works in terms of required
excavation and pavement install and allows for a reduced construction programme.

In addition to this, where possible it is proposed to use a permeable paving that utilises recycled materials in
its construction.

The operation and maintenance requirements would typically be in accordance with CIRIA C753 guidance,
however, elements of this may vary dependant on the manufacturer’'s recommendations and requirements.

Site specific maintenance activities to be adhered to are as follows:

Pervious paving

Pervious pavements — Operation and maintenance requirements in accordance with CIRIA C753 —

The SuDS Manual
Maintenance Schedule

Required Action Frequency

Regular Maintenance Brushing and vacuuming (standard Once a year, after autumn leaf

Occasional
Maintenance

Remedial actions

21

cosmetic sweep over whole surface)

Stabilise and mow contributing and
adjacent landscaped areas

Removal of weeds or management using
glyphospate applied directly into the weeds
by an applicator rather than spraying

Remediate any adjacent soft landscaping
which, through vegetation maintenance or
soil slip, has been raised to within 50mm of
the level of the paving

Remedial work to any depressions, rutting
or cracking, or broken blocks considered
detrimental to the structural performance or
a hazard to users, and replace lost jointing
material

Rehabilitation of surface and upper
substructure by remedial sweeping

fall, or reduced frequency as
required, based on site-specific
observations of clogging or
manufacturer’s
recommendations — pay
particular attention to areas
where water runs onto pervious
surface from adjacent
impermeable areas as this area
is most likely to collect the most
sediment

As required

As required — once per year on
less frequently used pavements

As required

As required

Every 10 to 15 years or as
required (if infiltration
performance is reduced due to
significant clogging). Use
rotating sweeper and jet wash
on porous asphalt. Use
brushing and suction sweeping
on concrete block permeable
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Pervious pavements — Operation and maintenance requirements in accordance with CIRIA C753 —

The SuDS Manual
paving, with replacement of top
20mm of jointing material

Monitoring Initial inspection Monthly for three months after
installation
Inspect for evidence of poor operation Three-monthly, 48h after large
and/or weed growth — if required, take storms in first six months

remedial action

Inspect silt accumulation rates and Annually
establish appropriate brushing frequencies

Monitor inspection chambers Annually
Refer to pavement manufacturer’s requirements for additional detailed specification and frequencies for
the required maintenance

Pervious pavements will be maintained by the owner / occupier appointed management company

Table 4: Operation and maintenance requirements in accordance with CIRIA C753 — The SuDS Manual
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6 Conclusion

The report has set out the principles for a viable drainage strategy for the proposed Active Travel Route
Scheme.

The key design principles are:

« Designing the Active Travel Route to be in keeping within the existing highway boundaries along South
Road and Lavernock Road, ensuring that the drained areas remain as they currently stand and not
increasing the runoff from within the development.

« Using sustainable drainage in the form of permeable paving to manage the runoff at source within the
disused railway, ensuring that the current arrangements for runoff are maintained and not allowing for an
increase in surface water runoff.

Through the use of a design sensitive the existing surroundings, the proposed development will ensure that
no adverse effects from surface water runoff will be apparent do to maintaining and utilising the existing
catchments within the area. Permeable paving will aid in managing surface water runoff at source and
maintain the existing drainage mechanisms as are present within the exiting site.

Furthermore, ensuring that the design ensures that minimal disruption to the local tree and vegetation
networks ensuring that the biodiversity and ecology of the area is maintained whilst providing an
aesthetically pleasing route to promote more sustainable modes of travel within the local area.
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Appendix A
Topographical Survey
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INFORMATION

IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE
TYPES OF WORK DETAILED ON THIS DRAWING, NOTE THE FOLLOWING:

D = DECOMMISSION/DEMOLITION

C = CONSTRUCTION
M = MAINTENANCE

HEALTH & SAFTEY 4\

HS/SS/001-WORKS IN CLOSE PROXIMITY TO PUBLIC C/M/D
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OUTSTANDING APPROVALS A

HS/SO/001-ROUTE ARRANGEMENT STILL TO BE AGREED

IT IS ASSUMED THAT ALL WORKS WILL BE CARRIED OUT BY A COMPETENT
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NOTES:

1. DO NOT SCALE FROM DRAWING, USE FIGURED
DIMENSIONS ONLY.

2. ALL UNITS IN METRES UNLESS STATED
OTHERWISE.

3. REFER TO DRAWING
10056562-ARC-AT-110-DR-C-00003 FOR GENERAL
ARRANGEMENT OVERVIEW

4. REFER TO DRAWINGS
10056562-ARC-AT-072-DR-C-00001 & 00003 FOR
TYPICAL CROSS SECTIONS

5. REFER TO DRAWING
10056562-ARC-AT-051-DR-C-00001 FOR EXISTING
UTILITIES LAYOUT

6. THE DESIGN IS BASED ON THE ASSUMPTION THAT
THE POSTED SPEED LIMIT IS REDUCED FROM
40mph TO 30mph
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