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INTRODUCTION AND BACKGROUND

1.1

1.2.

INTRODUCTION

WSP were commissioned to undertake a flood study at Ewenny Road, Maesteg, Bridgend. This report
outlines the key findings from the model study.

This FCA has been undertaken in accordance with Technical Advice Note 15 (TAN15) and is based
on data sets provided by the client and licensed from Natural Resources Wales (NRW). TAN15
advises on development and flood risk by providing a framework within which risks arising from river
flooding, coastal flooding and runoff from development can be assessed.

The Construction Industry Research and Information Association (CIRIA) has defined a tiered three-
level approach to flood risk assessment (C624)! which will be used to identify the level of detail
required for this FCA proportionate to the degree of flood risk. The three levels defined are as follows:

A Level 1 Screening study to identify whether there are any flooding issues related to a development
site which may warrant further consideration;

A Level 2 Scoping study to be undertaken for each potential flood risk issue that is identified as being
associated with a site during a Level 1 FCA. A Level 2 FCA involves a qualitative assessment of
the flood risk to the site, and the impact of the site on flood risk elsewhere; and

A Level 3 Detailed study to be undertaken if the Level 2 study concludes that quantitative analysis is
required to assess flood risk issues related to the development site.

Given the magnitude of the Scheme and the changes that are proposed within and adjacent to the
river it was deemed appropriate to undertake a Level 3 FCA to provide a robust evidence base to
support the planning application.

LOCATION

The Site is a 7.6 ha area located between Oakwood Drive Afon Llynfi in the town of Maesteg Bridgend
CF34 9TR. Site levels are understood to be generally circa 112.4 to 113 m AOD. Figure 1-1 below?
shows the site location.

! Lancaster J.W., Preene, M. & Marshall, C.T. (2004) Development and flood risk - guidance for the construction industry CIRIA C624
ISBN 0-86017-624-X

2 CONTAINS OS DATA © CROWN COPYRIGHT AND DATABASE RIGHT 2020 — https://www.ordnancesurvey.co.uk/business-and-
government/licensing/using-creating-data-with-os-products/os-opendata.html

EWENNY ROAD, MAESTEG CONFIDENTIAL | WSP
Project No.: 70060546 | Our Ref No.: 7006-0546-C-RP-001-00-FCA October 2022
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Figure 1-1: Site Location

EWENNY ROAD, MAESTEG

Project No.: 70060546 | Our Ref No.: 7006-0546-C-RP-001-00-FCA

Pontardawe Coal & Metals Ltd

CONFIDENTIAL | WSP
October 2022
Page 2 of 81



1.2.1.

\\\I)

HYDROLOGICAL ENVIRONMENT

The site is adjacent to approximately 610 m of reach alongside the right (western) bank of the Afon
Llynfi some 7.6 km as the crow flies from its confluence with the Afon Ogwr (River Ogmore) and the
southern end of the site is immediately upstream of the confluence with the Nant y Twic. The reach in
the site’s immediate surrounds contains 4 features of particular interest:

1. Circa 50 m upstream of the northern end of the site the Afon Llynfi flows under Ewenny Road
bridge. This bridge is a single span circa 8 m by 3.75 m rectangular aperture with a 114.4 m
AQOD soffit. Utilities pass below the soffit of the bridge.

2. The site is adjacent to an unnamed watercourse, herein Nant-y-rhRg (Rye Stream). This
watercourse appears to arise near the farm Bryn y Rhug (previously Bryn-y-rhRg) a portion of
the flow appears to flow under Crown Road and thence to the Afon Llynfi being culverted along
its reach as it flows between Chestnut Grove and Crown Rise. A separate portion of the flow
appears to be culverted in the cemetery at which point it may join the watershed of the Nant y
Twice or more likely follow Cemetery Road to the abattoir ‘Maddock Meats’ opposite the site
and confluence with the Afon Llynfi. LIDAR suggests this channel is circa 0.5 m deep and has
a top width of 7 m widening and deepening on approach to its confluence.

3. Near the downstream (southern) end of the site is the confluence of the Nant y Twic with the
Afon Llynfi, the Nant y Twic is a small stream following its conveyance under Bridgend Road
via a x culvert the stream approximates a trapezoidal channel circa 1.5 m deep with a 10 m
top width and a 4 m bottom width.

4. Circa 250 m downstream of the southern end of the site the Afon Llynfi flows under Queen
Mary’s Lane Footbridge. This bridge is a single span circa 13 m by 2.2 m rectangular aperture
with a 104.03 m AOD soffit. A utilities crossing follows alongside the upstream deck, though
launches from the bank.

Figure 1-2 to Figure 1-4 show these structures which were obtained to inform the 2010 NRW model
study licenced for this project.

EWENNY ROAD, MAESTEG CONFIDENTIAL | WSP
Project No.: 70060546 | Our Ref No.: 7006-0546-C-RP-001-00-FCA October 2022
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Figure 1-2: Ewenny Road Bridge®

(View Upstream)

8 Maltby Land Surveys Ltd (26/08/2011) LLYN_01_ 1908 USF1 [Photograph; taken at 13:20]. In possession of: Natural Resources Wales.
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Figure 1-3: Nant y Twlc Confluence*

(View Upstream)

4 Maltby Land Surveys Ltd (25/08/2011) LLYN_01_1253 USV [Photograph; taken at 09:28]. In possession of: Natural Resources Wales.
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Figure 1-4:Queen Mary’s Lane Footbridge®
View Upstream.

GEOLOGICAL ENVIRONMENT

According to the British Geological Society maps, the known superficial deposits within the redline
boundary are alluvial deposits of clay, silt, sand and gravel across the majority of the site with western
side alongside Oakwood Drive being Till, these overly South Wales Middle Coal Measures of
mudstone siltstone and sandstone with soil textures expected to be alluvial deposits of clay, silt and
gravel.

Review of NRW's Source Protection Zone information shows that the site does not lie near to any
SPZs, with the nearest located approximately 11km away in Pencoed.

5 Maltby Land Surveys Ltd (24/08/2011) LLYN_01_1007_USF1 [Photograph; taken at 16:24]. In possession of: Natural Resources Wales.
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PROPOSED DEVELOPMENT SUMMARY

The site is under consideration for a mix of residential and commercial development along with
associated public open space and amenities. Given the site configuration it is useful to consider the
site split into two distinct parcels, a northern parcel which will form a transport hub or interchange and
a southern parcel containing the remainder of the proposed development. It has been proposed to
raise the northern development parcel as a result of the capping requirement (for contaminated
land/human health reasons) and as such it remains dry in the design event with shallow flooding in
the extreme event. Flood waters are routed through the site via the ‘alternate’ northern entrance and
into a flood conveyance channel which routes floodwaters arriving at the site from the north clockwise
around the site perimeter to the public open space where the flood waters would be attenuated. The
southern parcel has been raised as a result of the capping of the site (for contaminated land/human
health reasons) such that it remains dry in the extreme event, excepting the public open space and

outdoor recreation area. Figure 1-5 shows the proposed layout, where the flood conveyance channel
has been highlighted in blue and the flood attenuation area in green.

g VTR Y

e =9
\Sz'lr.‘”

...........
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Figure 1-5: Proposed Development
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FLOOD EVENT DEFINITION

There are a number of ways in which the likelihood or probability of a flood can be described. It is
standard practice within the UK to refer to a flood in terms of its Return Period (RP), which is the
average interval in years between consecutive events exceeding a specified magnitude. It is also
possible to express an event in terms of its Annual Exceedance Probability (AEP). The AEP is the
percentage chance that a flood of a specified magnitude or greater may occur in any given year. The
equivalence between the two methods of describing the rarity of events is shown in Table 1-1 below.

Table 1-1: Annual Exceedance Probability - Return Period Equivalence

AEP
i 50 20 10 4 3.3 2 1 0.1
RP

_ 2 5 10 25 30 50 100 1000
(Lin X years)

The equivalence® reported in the above table holds for return periods substantially greater than one
year.

For fluvial simulations there are two key events of interest, the 1%CE AEP event is the design event,
the CE denotes the central estimate uplift for climate change over the anticipated lifespan of the
development, it is equivalent to the 1 in 100 year return period with the aforementioned climate change
allowance. The second event of interest is the 0.1% AEP event or extreme event which is equivalent
to the 1 in 1000 year return period.

6 The equivalence 600 — zprm as reported in table can be more accurately derived as 500 p 0 I Z prmt
EWENNY ROAD, MAESTEG CONFIDENTIAL | WSP
Project No.: 70060546 | Our Ref No.: 7006-0546-C-RP-001-00-FCA October 2022
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2. EXISTING UNDERSTANDING OF FLOOD RISK
This section outlines the existing understanding of flood risk at the site, it first considers the key online
flood maps (S2.1) with a full set provided in Appendix A, followed by relevant local policies (S2.2)
before concluding with historic flood data (S2.3).

2.1. NATURAL RESOURCES WALES FLOOD MAPS

Developments which include residences are classified as Highly Vulnerable Developments in
accordance with Technical Advice Note 15 (TAN15). The Natural Resources Wales (NRW) flood maps
show that the majority of the site is located within Development Advice Map (DAM) Zone C2 and Zone
B with approximately a 50-50 split in area. Interestingly, due to the primary flood mechanism being
waters flowing over Ewenny Road the C2 area is concentrated alongside Oakwood Drive whereas
Zone B is alongside the river. DAM Zone C2 is the area defined by NRW as without significant flood
infrastructure; Zone B is defined as areas known to have flooded in the past (based on superficial
geological mapped outlines). According to TAN15, Highly Vulnerable Developments should not be
proposed Zone C2, whereas Zone B is considered generally suitable for most forms of development.
Figure 2-1 below shows an extract from the DAM.

EWENNY ROAD, MAESTEG CONFIDENTIAL | WSP
Project No.: 70060546 | Our Ref No.: 7006-0546-C-RP-001-00-FCA October 2022
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The flood map shows that the site is not in proximity to any defined flood defences. The northern
parcel of the site is predominantly within an area of medium risk of flooding from rivers, the remainder
of the site has some small flow routes spreading from Oakwood Drive identified as low risk. Medium
Risk is the area NRW predict would flood with a probability of greater than 1% Annual Exceedance
Probability (AEP) or on average more than once every hundred years from fluvial sources. Low Risk
is the area NRW predict would flood with a probability of greater than 0.1% Annual Exceedance
Probability (AEP) or on average more than once every thousand years from fluvial sources.
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The NRW surface water flood map shown in Figure 2-3 below shows that the majority of the site is
not in an area considered to be at high risk of flooding from surface water, however Oakwood Drive
and the northern parcel are identified as being at high risk. Local drainage systems are often not
explicitly considered in the studies which generate these maps and the level of risk is likely over-
estimated. It is noted that the surface waters predicted to flood the site arise in an unnamed
watercourse in Y Parc by the existing allotment gardens following the route of the now disbanded Port
Talbot Railway line as it passes onwards to Bryn, the watercourse then flows under Yr Ysfa to the
Telephone Exchange. At this location the OS Mastermap data shows it entering a culvert, the
representation of which is likely omitted from the surface water flood model as it shows waters routing
preferentially over Garn road and Wood Street and thence Ewenny Road to the site.
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Figure 2-3: NRW Flood Risk from Surface Water & Small Watercourses Map

EWENNY ROAD, MAESTEG

Project No.: 70060546 | Our Ref No.: 7006-0546-C-RP-001-00-FCA

Pontardawe Coal & Metals Ltd

CONFIDENTIAL | WSP

October 2022
Page 12 of 81



\\\I)

Figure 2-4 below shows an extract from the NRW Flood Map for Planning, which shows flood risk that
includes an allowance for climate change. The recently published mapping is intended to support the
new TAN15 guidance and whilst the implementation of this guidance has been suspended until June
2023, the mapping will be treated as a material consideration in planning applications prior to this
date. The map shows that the site is predominantly within Flood Zone 2 but the northern parcel and
Oakwood Drive are in Flood Zone 3. Flood Zone 3 is the area NRW predict would flood either with a
probability of greater than 1% Annual Exceedance Probability (AEP) from fluvial sources or 0.5% AEP
from tidal or with those probabilities from both sources. Flood Zone 2 is the area NRW predict would
flood either with a probability of greater than 0.1% Annual Exceedance Probability (AEP) from fluvial
or tidal sources or from both sources. No areas are identified as benefiting from defences.
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Figure 2-4: NRW Flood Map for Planning
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The set of NRW flood maps online and those in Appendix A also illustrate that:

The site is not predicted to be at risk of flooding from the sea.

The site is not predicted to be at risk of flooding from an assessed reservoir breach

Parts of the site are within both a flood warning area and flood alert area.

The site is not within an NRW recorded historic flood extent.

The site is not within a source protection zone

The site is situated within a Moderate productivity aquifer zone where flow is through
discontinuities.

> I > I I D

RELEVANT LOCAL POLICIES AND ASSESSMENTS

STRATEGIC FLOOD CONSEQUENCES ASSESSMENT

The 2013-2018 Strategic Flood Consequence Assessment Bridgend County Borough’ has been
reviewed, and the site has been identified as a candidate site within the Bridgend County Borough
Local Development Plan (LDP).

No specific commentary is provided in the SFCA in relation to flood risk posed to the site itself.

The SFCA comments that Maesteg is generally considered to be at medium susceptibility to flooding
from groundwater. It also states that at the time of writing (2010), Dwr Cymru Welsh Water had records
of 11 recent sewer flooding incidents within the Maesteg (CF34) area.

BRIDGEND FLOOD RISK MANAGEMENT PLAN

The site lies within the Maesteg Local Flood Risk Investigation Area (LFRIA) within the Bridgend Local
Flood Risk Management Plan®. No specific reference to the site is made, but high risk of flooding from
surface water is highlighted in proximity to the site, at both the northern boundary with properties on
Ewenny Road, and at the southern boundaries with properties in the Oakwood residential
development.

The LFRMP also notes that there is significant flood risk in areas directly adjacent to the course of the
Afon Llynfi through Maesteg.

A number of planned measures are recommended for managing and mitigating flood risk in Maesteg
which are of particular relevance, including:

1 Promoting property and community level flood resilience
91 Ensure the preparation and testing of Emergency Plans
91 Consideration of the interaction of surface water flooding and Main River flooding sources

The flood risk at the site discussed by the FRMP primarily relates to surface water flood risk, which
should be managed by suitable design of site levels and drainage as discussed in Section 6.3, and

7 Capita Symonds, 2010. Strategic Flood Consequence Assessment of Bridgend County Borough Council. Bridgend: Bridgend County
Borough Council.

8 Capita, 2016. Bridgend Flood Risk Management Plan: Local Flood Risk Investigation Areas. Bridgend: Bridgend County Borough
Council.
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via the proposed flood risk mitigation solution discussed in Section 4.5.2.2, and the relevant FRMP
mitigation measures will be incorporated into the site development where appropriate.

OTHER STUDIES OF INTEREST

There are several other reports that are of interest to this document, which although not necessarily
specific to the site, are of relevance concerning the more general hydrological environment. These
include:

A 2013 Waterman Flood Consequences Assessment®
A The Shoreline Management Plan 2 (SMP2) Lavernock Point to St Ann’s Head*.
A Sea Level Rise Data and User Guide (SC060064/TR7)

2013 Waterman Flood Consequences Assessment

An FCA was submitted in 2013 as part of a historic outline planning application for the site
(P/13/808/0OUT), which assessed flood risk at the site via hydraulic modelling utilising the NRW’s Afon
Llynfi ISIS-TUFLOW model.

The modelling undertaken illustrated flood risk at the site in the 1%CC AEP event to be largely limited
to the northern part of the site, with more widespread flooding in the 0.1% AEP event as a flow path
routed from Oakwood Drive through the centre of the site towards the Afon Llynfi, and also caused
flood waters to arise in greater depths at the north of the site.

The FCA recommended that areas of proposed development within the site be raised by either 150mm
or 600mm, or not at all. Modelling of this proposed scenario showed the raised (southern) portion of
the site to be flood free up to the 0.1%AEP event.

The results described above are in general agreement with the studies undertaken for this project.
Shoreline Management Plan 2
The relevant Shoreline Management Plan 2 for the site is Lavernock Point to St Ann’s Head.

The site lies approximately 10 km east of the coastline at Port Talbot, and approximately 18 km
upstream of the coast at Ogmore-by-Sea, at the mouth of the Afon Ogwr (River Ogmore), of which
the Afon Llynfi is a tributary.

As such, the site is not considered vulnerable to the risks of coastal erosion or changes to flood risk
due to any future changes in coastal defences or management.

Extreme Sea Levels

As the site lies a significant distance from the coastline, and at a typical ground level of 112.4-113 m
AOD, the site is not considered to be at risk of flooding due to anticipated sea level rise due to climate
change.

° Evans P, et al, 2013. Land off Ewenny Road, Maesteg: Flood Consequences Assessment (14930/FCA01C). Bridgend: Bridgend County
Council.

10 Halcrow, 2012. Lavernock Point to St. Ann’s Head Shoreline Management Plan Review SMP2. Swansea and Carmarthen Bay
Engineering Group.
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HISTORIC FLOOD DATA

Review of NRW'’s online records did not show any recorded flood events at the site or within Maesteg.
However, the LFRMP notes “A number of recorded flood events from 1994 to 2009 due to the Llynfi
River bursting its banks” in Maesteg.” It is not apparent that any of these events affected the site.

Searches for “Llynfi” and “Maesteg”, on the British Hydrological Society’s Chronology of British
Hydrological Events did not yield any relevant results.

A review of online news articles showed a history of flooding within Maesteg, with property and
highway flooding in the wider Maesteg area reported in 2009*!, 2010%, 2016**!4*° and 2017%°.

The client did not have knowledge of any historic flood events at the site.

11 BBC News, 2009. Clean-up after flooding rescues. Available at: http:/news.bbc.co.uk/1/hi/wales/8337293.stm. [Accessed 25th July
2022].

12 BBC News, 2010. Snow thaw and rain bring floods in west and south Wales. Available at:
http://news.bbc.co.uk/1/hi/wales/8462984.stm. [Accessed 25" July 2022].

13 Bolter A., 2016. Flooding described as the ‘worst in 50 years’ has left path of destruction in South Wales town. Available at:
https://www.walesonline.co.uk/news/wales-news/flooding-described-worst-50-years-12208586. [Accessed 25" July 2022].

4 Houghton T. and Deacon T., 2016. Schools and homes flooded amidst heavy rain across Wales. Available at:
https://www.walesonline.co.uk/news/wales-news/live-updates-schools-homes-flooded-12207873. [Accessed 25" July 2022].

15 Vonow, B. and Felix F., 2016. Homeowner Hell: Inside flood-wrecked homes covered in sludge after Storm Angus battered Britain with
torrential rain. Available at: https://www.thesun.co.uk/news/2228770/inside-flood-wrecked-homes-covered-in-sludge-after-storm-angus-
battered-britain-with-torrential-rain/. [Accessed 25" July 2022].

16 Houghton T., 2017. The shocking scenes as flash flooding hit Maesteg homes and shops. Available at:
https://www.walesonline.co.uk/news/wales-news/shocking-scenes-flash-flooding-hit-13025056#. [Accessed 25" July 2022].
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CONSIDERATION OF SUSTAINABLE DRAINAGE

3.1.

3.2.

This section advises on options for the drainage strategy to comply with Sustainable Drainage System
(SuDs) requirements, these will require further consideration in a drainage strategy report. Despite
being a previously developed (brownfield) site, runoff should be limited to as close to Greenfield rates
as possible; although this is not always achievable especially at previously developed sites.
Furthermore, we advise that, as the proposed development’s construction area with drainage
implications, including external areas, exceeds 100 m?, acceptance from the SuDS Approving Body
(SAB) will be required.

PROPOSED FOUL WATER DRAINAGE STRATEGY

This document does not contain a foul drainage strategy however it is understood that the area is
currently served by DRr Cymru Welsh Water (DCWW). DCWW should be contacted as part of the
foul drainage design process to confirm that they have capacity for any additional loading from the
proposed development. When this has been agreed to the satisfaction of the sewerage undertaker
the risk of flooding from this source can be considered residual.

SURFACE WATER DRAINAGE PROPOSAL

This section provides a summary of the proposed method of management and disposal of surface
water runoff from the site to ensure that the hydrological impact of the development is minimised and
to comply with both local and national policy requirements for the management of surface water. The
discharge hierarchy should be given due consideration with the destination in order of preference as:

A Collection for Reuse

A Infiltration to Ground

A Discharge to a Surface Water Body
A Discharge to a Surface Water Sewer
A Discharge to a combined Sewer

As part of the design process sustainable drainage methods should be considered from the start of
the project and included where practicable, as summarised in Table 3-1.
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Table 3-1: SuDS Options Overview

SuDS Option Suitability Comments
Local knowledge and the presence of historic
mine workings suggests the ground
Soakaways o o : X
(infiltration) X co_ndltlons within the site are unl!kely to be_z
suitable for soakaways. Further investigation
would however be required to confirm.
The functionality of porous surfaces will
Porous Paving * depend on the composition of the substrates,
(storage/treatment) but if considered suitable they will provide
benefit.
Rainwater harvesting can be used as
Rainwater . greywater’ for use in the operation o_f
Harvesting developments. Th_|s may be appropriate for
the development, if not cost prohibitive, and
should be given due consideration.
Attenuation Ponds Whilst the prop(_)sed site I|e_s W|th|n_ the
current floodplain, attenuation basins/ponds
(above ground * ) :

. may be appropriate. SAB requirements
storage/detention . .
basin) should be carefully considered as the design

progresses.

Cellular storage systems or tanks could be
Below Ground : A,

o suitable for this site, however due to the

storage (tank/ .

current SuDS guidance below ground
cellular systems) .

features tend to be a less preferred option.

The peak flow rates from attenuation

basins/tanks (if included) would need to be
Flow Control - o : / o
Device(s) \% limited, this is typlcally via an orifice or vortex

control. Ideally discharge should be to

greenfield rates if practicable.

A roof designed to mimic the runoff

environment from the predeveloped situation
Green Roof, Brown o may be suitable for some aspects of the

Roof or Blue Roof

proposed development, but will depend on
visual restrictions and historic character
alongside other considerations.

Key:

\% Considered suitable for use and recommended for the scheme

* Recommended for consideration — The suitability for this will be considered further as the design
progresses

X Not recommended.
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In summary, there should be opportunity for SuDS given the nature of the development and
consideration should be given to including SuDS measures where possible to the satisfaction of the
SAB and within the constraints of the scheme.

The recommended drainage strategy is to treat and reduce runoff where viable. There are a number
of potentially suitable methods for achieving this and it is recommended that these are given serious
consideration.

SURFACE WATER ATTENUATION

Whilst this information will be superseded by a more detailed drainage strategy as the design
progresses, initial guidance on runoff rates has been provided. The existing site is a brownfield site,
and is understood to drain into the on-site drainage system, which discharges into the Afon Llynfi.
Existing runoff rates have been estimated and compared with estimated runoff rates for the proposed
development. The existing development has been estimated to be comprised of approximately 90%
impermeable surfacing, whilst the new development is assumed to be 60% impermeable surfacing.
Comparison of estimated runoff rates suggests that this change in impermeable area will lower peak
runoff rates from the site by 20% in the 2-year return period storm event, and 24% in the 30 and 100-
year return period storm events.

Planning policy seeks a betterment of 30% to existing peak runoff rates for brownfield development,
and as such, the site will seek to incorporate attenuation to achieve the remaining 6-10% betterment
required to peak runoff rates, with consideration of the effects of urban creep and climate change.

It should be noted that these values are estimates and require further consideration, and are subject
to change as the design of the drainage systems progresses. Specific details not considered include:

A The effects on the drainage system of any ‘locking’ due to hydraulic head;

Verified site geology;

Finalised design site impermeable coverage,;

Any available infiltration;

The draw down duration of attenuation feature(s), their locations, capacities and configuration;
The implementation of complex controls for the discharge and,;

The distribution of the attenuation volume within the network.

v > D> D> D

Concerning the configuration of the drainage system, whilst we are cognisant of the limited possibilities
given the previously developed site in an urban area, we recommend that the SuDS hierarchy should
be followed preferring soft engineered features over hard engineered where practicable and that due
consideration must be given to the treatment train in order to result in the runoff achieving a water
quality that is satisfactory to the Local Authority.

In summary, although there are restrictions associated with the site there may be opportunity for the
development to provide a drainage scheme which provides betterment over the existing situation.

MAINTENANCE

The site drainage, extending beyond a single curtilage, is likely to be eligible for adoption by either
DCWW or Bridgend County Borough Council (as the SAB). Alternatively, the maintenance of the foul
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and surface water drainage (including any SuDS features) could remain the responsibility of the site
owner or the management company but may require an agreement and performance bonds with the
SAB/DCWW. As the design of the drainage progresses, the requirements for regular routine
inspection and maintenance will need to be incorporated into the overall site operation procedures in
order to minimise the residual risks of flooding associated with surface water/sewers.

Continued regular inspection and maintenance of off-site adjacent public / combined sewers and
highway drainage by DCWW and Bridgend County Borough Council respectively will be required to
minimise the risk of residual flood risks associated with off-site drainage infrastructure.

WATER QUALITY

Appropriate pollution control measures will need to be included as the design progresses, in line with
the latest SuDS manual (C753) and best practice to the satisfaction of DCWW and Bridgend County
Borough Council.
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HYDRAULIC MODEL CONFIGURATION

4.1.
4.1.1.

4.1.2.

4.1.3.

4.1.4.

WSP have developed a 1D-2D hydraulic model of the local hydrological environment to investigate
fluvial flood events (including blockages). The following Sections 4.4 to 4.8 (inclusive) outline the
model development.

The constructed model consists of a 1D-2D Estry-Tuflow model with inflows applied to the top of, as
well as throughout, the network and a Stage/Flow relationship applied to the bottom of the 1D domain.
The active area covers 1.16 km? with a 2-metre cell size. The constructed model has been founded
on the model licenced from NRW, which was developed in 2012/13.

NRW MODEL REVIEW
DATA MANAGEMENT

The original NRW modelling was undertaken in modelling software version 2012-05-AB-iSP-w64.
Commentary on the modelling undertaken is available in the form of the Product 5 Modelling Report.

Model run parameters have been logged, along with justifications, however, these included the
decision to vary cell wet/dry parameters to prevent fast, shallow flows on Aneurin Bevin Way.

MODEL BUILD
It is noted that the downstream 1D boundary has been derived using a flow-stage tool in ISIS.

The hydrology used within the model is considered to be out of date and requires updating to the latest
methodology. It is also noted that additional inflow points may be required.

ESTRY MODEL

It is noted that no formal flood defence structures are present within the model. Initial conditions have
been modelled using initial water levels at the 1D model nodes, introducing water shallow depths.

The cross section representing the pipe bridge at chainage 0497 does not appear to accurately
represent the structure, including the section width being limited to 18m, when the structure is in fact
33m wide.

A number of structures, including that at Bridge street and the retaining wall by Ewenny Road, do not
include 1D or 2D spills, and any requirement for these will need to be assessed given increased
hydrological flows.

TUFLOW MODEL

It is noted that the model utilises a 2m cell size, which is considered appropriate. It is noted that the
1D sections alongside the study site are moderately sparsely spaced, however, it is thought that this
will be suitable for the study.

Break lines employed to represent embankments or other crest features appear generally appropriate,
however, given the overspill action at Ewenny Road, some improvement may be desirable.
Furthermore, break lines used to represent drains and minor watercourses generally appear
appropriate, however, the watercourse adjacent to Maddock Meats has not been included, and due
to its proximity to the study area, this may be desirable.
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Bridge structures appear to rely on energy losses to represent the hydraulic action of bridge abutments
on flows. Of note is the structure at chainage 1908 which includes a high energy loss to represent
crossing pipes.

Ranking of zpts along the Afon Llynfi does not highlight any abnormally high or low markers. However,
tie-in issues are observed at chainages 1253 and 1007. The pipe bridge at chainage 0497 also
assumes the bank top to be located past the walls, which may act as an informal defence feature at
this location, and thereby the model may overestimate out of bank flows.

It is also noted that there are significant gaps between survey locations along the river bank, resulting
in significant interpolation.

Buildings have been modelled using a Manning’s Roughness of 0.05, with a 90% blockage applied,
which is less than the 0.07 to 0.10 roughness value now typically required by NRW; however this
representation may still be considered appropriate.

Roughness values within the 2D domain have been assigned on the basis of 8no. OS Mastermap
classifications, with a stability patch applied. This patch appears to have caused some errors, and
also covers the study area. Due to the age of the Mastermap, it is considered out of date and may
require updating.

SOLUTION CONVERGENCE AND RESULTS

Results in proximity to structures in the 0.1% AEP appear to evidence of instability mostly at changes
of flow regime, minor fluctuations noted.

HYDROLOGY

The flows applied to the model have been updated by WSP as detailed in the hydrological calculation
report (Appendix B). These recalculated hydrographs, including the latest climate change allowance
where appropriate, have been applied to the model.

TOPOGRAPHIC DATA

Outputs from hydraulic models are dependent on how accurately the river channel sections and local
topography are represented and whether any obstructions to flow or structures have been described.
An appropriate survey is therefore an important component of any hydraulic model. This model
primarily relies on the topographical data used to build the original model, however, a check survey
has been undertaken to ensure that the profile/capacity of the main river channel has not changed.
The results of the check survey presented in Appendices C and D suggest the key reach of the Afon
Llynfi has not experienced significant changes since the original survey was undertaken and this
increases confidence in the model outputs.

The 2D domain has been updated with the latest available 1m DTM LiDAR, which can be seen in
Figure 4-1 below. The DTM consists of an array of points with elevations representing the surface and
forms the basis on which structures and relevant features can be added.
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Figure 4-1: LiDAR and Active Area

B s
| RG]
B s
Il o

s

120
125
130
135
140
S 145

| RE]

| R

| R
165
= 170 m AQD

EWENNY ROAD, MAESTEG
Project No.: 70060546 | Our Ref No.: 7006-0546-C-RP-001-00-FCA
Pontardawe Coal & Metals Ltd

CONFIDENTIAL | WSP
October 2022
Page 23 of 81



4.4,

4.4.1.

4.4.2.

\\\I)

In the above figure the black large dashed polygon denotes the active area and the black small dashed
polygon denotes the site.

The DTM has been patched and amended by additional files, in the baseline model these include only
those from the original model, plus a topographical survey of the site, updated river bank lines from
the survey and updated LIiDAR, more detailed representation of the key flowpaths over Oakwood
Drive, Ewenny Road as well as surveyed representation of the Ewenny Road underpass.

KEY MODIFICATIONS TO BASELINE MODELS

The model licenced from NRW was used to create the baseline for this model study, however a
number of updates and alterations have been required. In addition to the topography and hydrology
alterations already described (S 0 & 4.3). Key changes to the Baseline (Existing Scenario) model are
described in the following subsections.

SOFTWARE PARAMETERS (GENERAL)
Alterations have been made to the software parameters which include:

A Implementing the latest software, version 2020-10-AD-iDP-w64 was used with the same 0.5
second timestep.

A Model simulations continue to be run for 9 hours which permits the effects of the storm event to

start to drain down.

Scenario and event flags have been added alongside a .tef control file to facilitate model

configurations, the previously utilised .trf has been incorporated into the .tcf and .tef files.

Outputs have been set to .shp files

WLLs continue to have a zero offset and are configured to skip weirs

Cell Wet/Dry Depth continues to be set to 0.2 mm

Plot output (PO) points and lines have been added for the site of interest

p>

v > > D

TWO DIMENSIONAL (TUFLOW)
Alterations were made to the 2D domain which include:

A The latest LIDAR was downloaded from the Lle portal and applied.

A A surface generated from an on-site topographical survey has been applied.

A The banktop location and levels alongside the site has been amended to better agree with the on-
site topographical survey.

A The banktop levels have been updated to account for the latest LiDAR values

A The key flowroutes associated with Oakwood Drive and Ewenny Road have been updated from
topographical survey, this includes:

Improving the definition of the northern site access;

Defining the kerblines alongside Oakwood Drive to better define the flowpath;
Defining the road centrelines of Ewenny Road and Oakwood Drive;

Setting the railway overpass levels on the Ewenny Road underpass;

Setting defining the flowpath of the Ewenny Road underpass by setting road levels
Adding detail to the Ewenny Road centreline through the underpass

=A =4 =4 =4 =4 =4
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1 Setting the levels of key walls alongside the underpass
1 Setting the threshold levels of existing buildings which were surveyed when collecting the
underpass data.

A The latest Mastermap data was purchased and applied to the model.

The .tmf was updated to cover Mastermap feature codes and values updated.

A The flow constriction representation of the buildings was removed to rely on Mastermap data
defined roughness values.

A The variation inherited from the licenced model which read an alternative boundary line for the
larger flow events is now handled via an ‘if event’ clause rather than a separate .tbc file. This
alternative boundary line sets the ‘b value’ of the ‘HX’ 1D-2D model link to 0.5 for the Afon Llynfi,
the reporting provided by NRW notes that this was to resolve stability issues with flows along
Aneurin Bevan Way.

Whilst a number of additional tweaks and alterations were required to improve the model and facilitate
the batch of simulations, these are recorded in the model build log and are not detailed here.

ONE DIMENSIONAL (ESTRY)
Limited alterations were required to the 1D domain which include:

A Incorporate .trd commands into .ecf (and .tcf / .tef as appropriate)

A The Afon Llynfi lateral inflow polygons were relocated to positions more suited for this model and

the derived hydrology and the primary Afon Llynfi inflow.

Reducing the 1D timestep to half the 2D timestep to improve model stability.

WLL commands moved to .tcf .

A Adding a blockage configuration to the Ewenny Road bridge over the Afon Llynfi for the blockage
scenario.

A
A
Additional details are recorded in the model build log.

SCENARIO VARIATIONS

In addition to the Existing Scenario additional scenarios are required in order to consider the potential
impacts of the proposed development. The key alterations made to the baseline model for each
variation are described in the following Subsections.

EXISTING SCENARIO

The Existing Scenario is the new Baseline model and hence incorporates no additional changes from
those described in Section 4.3 above.

DEVELOPED SCENARIO

The Proposed Development Scenario is the latest representation of the proposed development and
amends the baseline in a suitable manner to achieve this. No changes have been required to either
the software parameters or the 1D domain; however, changes have been made to the 2D domains.

Proposed Scenario 2D
To represent the proposed scenario, changes have been made to the 2D domain which include:

A Ground levels within the site boundary were altered with the intent that:
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9 flows would be safely routed around sensitive segments of the proposed layout via designated
flow routes, towards a flood storage area within the site;

9 buildings would be dry in the design event and in the extreme event;

91 emergency access would be viable in the design event via Oakwood Drive towards Bethania
Terrace/Llwydarth Road with limited restrictions in the extreme event;

9 depths on the proposed public carpark area would remain limited in the design event.

A The majority of the site has to be raised to address contamination issues, but the consequence is
that the level of flood risk is reduced to acceptable levels:

1 The northern parcel is raised to 112.81 m AOD such that it remains dry in the design event and
flood to shallow depths in the extreme event.

1 The central parcel is raised by 600 mm above the existing ground levels and this results in a dry
site in the design and extreme events.

1 The southern parcel is raised by 500 mm above existing ground levels to keep this portion of
the site dry in the design and extreme events in the hydraulic model; it is noted that for site
remediation purposes, the minimum capping depth will be 600mm, and as such, this area will
also be raised by 600mm, however, as this area is shown to be flood-free when raised 500mm,
this variation is not expected to have any impact on the flood modelling results.

A The levels of the northernmost access are defined such that from the road channel the access falls
down into the site to 112.085 m AOD over some 15 m at a gradient marginally slacker than 1 in 20
and then rises back up to the 112.81 m AOD level over 20.6 m (i.e. circa 1 in 28). The intent is to
recreate the draw off of flood flows from Oakwood Drive that occurs in the existing scenario.
Alternative access to the site is available from one of the other proposed junctions along Oakwood
Drive in the event of a flood. To ensure this is flow route correctly represented, the kerblines along
the existing Oakwood Drive have been defined in the baseline model.

A The flood conveyance channel is defined such as to route floodwater from the northern end of the
site into the area of Public Open Space which then attenuates the flows prior to their release back
into the river:

1 The side slopes of the flood conveyance channel are modelled generally at a 1 in 3 slope.

1 The inverts of the flood conveyance channel are defined in the model via a ‘zIn” which applies
to a full cell width (single) forming a trapezoidal channel. The channel, which will be dry in all
but the most extreme of flood events is located alongside the northern boundary of the site,
avoiding the existing substation, and routes clockwise around the edge of the site. The upstream
end of the channel is circa 700mm deep from the Oakwood Drive channel line and 50mm below
the low point on the northern access. Longitudinally, the average gradient of the channel along
its full length is approximately 1 in 200.

1 The riparian side of the conveyance channel is to be remediated and hence capped/raised to
ensure this is captured it is defined as two thin ‘zIn’ with the levels raised to around 113 m AOD.

1 A weir crest is proposed to control the flow from the downstream end of the conveyance channel
and the Public Open Space back into the Afon Llynfi, this is represented as a thin ‘zIn’ set to
112.45 m AOD within the model.

A The public open space is set such that:
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1 Itis 200-400 mm above the invert of the conveyance channel and slopes from east to west
(112.4 — 111.65 m AOD). The embankments back up the development plateau are between
circalin5and1in 3.

A The roughness values of the proposed development site are set such that:

1 The edges of the development (excepting accesses) and the parking spaces in the northern
parcel have a Mannings value of 0.03 (roadside)

1 The remainder of the northern parcel outside of the flood conveyance channel has a Mannings
value of 0.02 (road)

1 The flood conveyance channel has a Mannings value of 0.045 (assuming long grass with few
shrubs)

1 The public open space area has a Mannings value of 0.04 (assuming grass)

1 The remainder of the proposed development has an unchanged Mannings value, which is
acceptable as it is elevated above maximum modelled flood levels.

Figure 4-2 below shows an indicative site layout. Additional details on these changes are recorded in
the model build log.
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Flood Conveyance Channel Attenuation Area

Northern Access Attenuation Side Slopes

Northern Remediated Riparian Strip

Northern Parcel (112.81 m AOD) (113 m AOD)

Southern Remediated Riparian Strip
(112.9 m AOD)

Central Parcel (+0.6 m)

Eastern Remediated Riparian Strip

Southern Parcel (+0.5 m) Weir (112.45 m AOD)

Figure 4-2: Proposed Layout Block Diagram

EWENNY ROAD, MAESTEG CONFIDENTIAL | WSP
Project No.: 70060546 | Our Ref No.: 7006-0546-C-RP-001-00-FCA October 2022
Pontardawe Coal & Metals Ltd Page 28 of 81



45.2.2.

4.5.3.

45.4.

454.1.

454.2.

45.4.3.

4.6.
4.6.1.

\\\I)

Proposed Scenario 1D

No alterations are required in order for the 1D domain to represent the Proposed Scenario as no works
affect the watercourses or otherwise add or alter features in the 1D domain.

BLOCKAGE SCENARIOS

The Blockage Scenario consists of modifying the underlying model scenario (i.e. Baseline or
Developed) model but include a blockage at either the Ewenny Road bridge immediately upstream of
the site. In the modelled configuration a ‘medium blockage’ scenario has been represented. As the
structure is considered as a bridge, the NRW guidance!’ for a bridge blockage has been applied.

The blockage on the bridge was applied by manually editing its .csv file read via the 1d_bg file
manually edited such that its total width is restricted by 25% (i.e. 10.71 m / 14.28 m = 0.75) the revised
1d_bg file is read via an ‘if scenario’ clause within the .ecf.

SENSITIVITY TESTS

A number of sensitivity scenarios are required to confirm the appropriateness of the model results and
better understand the uncertainty, the applied model changes agreed to each are described in the
relevant sub-sections below.

Manning’s (Roughness) Sensitivity

The Manning’s Sensitivity Tests change the Manning’s roughness in both the 1D and 2D domains of
the model by +/- 20% by multiplying the values located within the .tmf control file.

Inflow Sensitivity

The Inflow Sensitivity Tests changed the peak flow value provided by +/- 20% for the 1% AEP event
(100yr return period) for the inflows applied to each watercourse.

Boundary (Outflow) Sensitivity

The Boundary Sensitivity Tests changed the gradient of the 2d_HQ outflow and the flow/stage
relationship within the channel via the bc_dbase provided in the NRW licenced model by +/- 20% for
the 1% AEP event (100yr return period).

ASSUMPTIONS & LIMITATIONS
ASSUMPTIONS

The representation of any complex system by a model requires a number of assumptions to be made.
Beyond the assumption that the NRW provided model is suitable for use post-adaptations, in the case
of a one-dimensional hydraulic model of a river system it must be assumed that:

A The sections accurately represent the watercourse, recently collected survey data supports this
(Appendices C and D);

17 NRW, 2015. Flood Risk Management: Modelling blockage and breach scenarios: OGN100. Bangor: NRW.
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A The predicted flows are an accurate representation of a specified event, recently derived hydrology
increases confidence in this;

A Model parameters can be satisfactorily determined (including roughness & structures);

A A stable numerical solution can be achieved; and

A The within bank flow regime can be represented as a unidimensional system.

Further for the 2D component of the model it must be assumed that:

A The LiDAR and cell size actively represent the topography and its flowpaths;

A The provided development proposal and assumed parameters adequately represent the

development when constructed;

The Mastermap interpretation accurately represent the land use and roughness;

Embankments, bunds and ground features are impermeable;

A The stability of the model (S 4.7) results in model outputs which are representative of the
hypothetical scenarios and events under investigation and comparable to each other for analysis;

A The transfer of water between domains is representative; and

A There is no significant 3D component to water movement.

LIMITATIONS

A
A

Hydraulic models are ideally calibrated using gauged flow data in addition to observations of water
level during flood events at numerous locations, such data is rarely available. Whilst the 1D model
itself may be considered appropriate for flows up to bank full capacity, by itself it is not appropriate for
considering floodplain flow as only the channel is represented. However, when linked with the 2D
Tuflow model, the model is appropriate for modelling more complex out-of-bank flows. Sensitivity
testing has been undertaken alongside stability analysis to confirm the model is performing within
expected parameters and to better define uncertainty.
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4.7. MODEL STABILITY
4.7.1. MASS BALANCE

Model simulations are within the generally acceptable +/- 1 % mass balance limits. As can be seen
the design event and extreme event do slightly exceed this preferred envelope extending to a
maximum of +1.3%, dropping to 1.2% by the end of the simulation as illustrated in Figure 4-3. It is
noted that NRW had significant problems simulating larger flow events hence the alternate 1D-2D
boundary used in said events. The largest areas of MBE variance (or hot spots) tend to be away from
the site on the banks at structures (excepting Ewenny Road Bridge) and overtopping riparian walls
(e.g. the footbridge at Cwmdu Street). Whilst better performance is always desirable, it is our opinion
that the results remain valid.

Figure 4-3 below shows an example mass balance error plot as recorded automatically by Tuflow.
This shows that the values remain within the generally considered acceptable limits of +/- 1%.

15
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Figure 4-3: Example Mass Balance Error Plot (Existing Clear Scenario)
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4.7.2. VOLUME CHANGE

An additional measure of model stability is the change in volume plot, where a smoother curve tends
to correlate to a more stable model. Figure 4-4 below, whilst showing some fluctuations is generally
indicative of a healthy model.
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-10.0
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Figure 4-4: Example Change in Volume Plot (Existing Clear Scenario)

4.8. MODEL SIMULATIONS

This section provides a table of each of the model runs. A table setting out the model control file
components for each simulation is included in the Appendix F. The differences between the scenario
configurations are described in Section 4.5.
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Table 4-1: Model Simulations

Scenario
Fluvial Event (AEP) Sensitivity Completed
Site Blockage
1 Vv
1 (+20% Flow) Vv
1 (-20% Flow) Vv
1 (+20% Manning's) Vv
Clear 1 (-20% Manning’s) Vv
Baseline /
Existing 1 (+20% Boundary) Vv
1 (-20% Boundary) Vv
1CE Vv
0.1 Vv
Ewenny Road 1CE Vv
Blockage
1 Vv
Clear 1CE Vv
Proposed 01 Vv
Ewenny Road 1CE Vv
Blockage

In the above table:

A The Site Scenario is either Baseline / Existing or Proposed. The Baseline variation describes the
site in its current state. The Proposed variation describes the site in its developed state with
remediated ground levels, buildings, gardens etc.

A The Blockage Scenario is either Clear, or Ewenny Road Blockage. The Clear version assumes no
obstructions, the Blockage variation assumes a ‘medium blockage’ at the Ewenny Road Bridge.

A Fluvial event describes the annual exceedance probability (AEP) in flow applied to each
watercourse. CE denotes the Central Estimate uplift for climate change.

A Sensitivity identifies whether the sensitivity of the model is being investigated for its inputs by either
varying flow, outflow boundary or roughness (Manning’'s) by the noted amount.

The differences between the scenario configurations are described in Section 4.4.
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RESULTS

The results of this model study are used to inform the FCA and therefore this section summaries key
results from the events of interest. A full set of mapped results is included in Appendix E. The primary
source of the results reported in this document are extracts from the topographic maps. This section
firstly considers the key results in the Existing (Baseline) Scenario before considering the Proposed
Scenario and the sensitivity tests. In reference to this project the key results are the design event, the
1%CE event (1% AEP or 100 year return period with the Central Estimate for climate change
allowance). The extreme event (0.1% AEP), as well as the blockage scenario are also of interest.

Mapped results are provided, however automatic plot output (PO) points and lines are frequently used
to provide additional detail. Figure 5-1 shows the location of the points and lines of particular reference.
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Figure 5-1: Selected PO Points and Lines
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BASELINE (EXISTING) SCENARIO

This section of the report outlines the key results for the Baseline Scenario, it first discusses the results
for the baseline scenario, before discussing the blockage scenario.

BASELINE CLEAR SCENARIOS
Design Event (1%CE AEP)

The flood mechanism identified by the modelling suggests that at approximately 3 hours into the
simulation the Afon Llynfi starts to break its banks and flood the Maesteg allotments to the north of
the site, and by 4 hours into the simulation, has filled the low-lying areas of the allotments. Following
which the Afon Llynfi floodwater starts to route through the properties on Ewenny Road, down
Oakwood Drive, and into the site from Oakwood Drive. Depths onsite were recorded by POs “Sitel-
6” and peaked at PO “Site4” at 0.21m, 7 hours into the simulation; water levels did not drawdown by
the end of the simulation (9 hours), but showed a constant depth from approximately 7hrs, as
illustrated in Figure 5-6. The northernmost part of the site is set slightly below the surrounding highway
and top of riverbank and without the representation of the existing on-site drainage system into the
model, flood waters are retained within this area. The predicted maximum flood depths are illustrated
in Figure 5-2, and show that predicted flood depths remain shallow (below 300 mm). This description
of the flood mechanism is for the design event (1%CE) Existing Scenario which includes no blockages
or breaches.
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Figure 5-2: Predicted Maximum Flood Depths (1%CE Existing Clear Scenario)

Flows routing into the site and down Oakwood Drive were extracted and are illustrated in Figure 5-4,
and these show a peak flow of 0.229 m?/s, whilst at the southern end of the site flows were recorded

in PO “SiteDS” and show a peak flow of 0.050 m3/s due to flood waters attenuated along Oakwood
Drive and within the site.
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Figure 5-3: ‘PO’ Point (Site4) Water Levels (1%CE Existing Clear Scenario)
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Figure 5-4: Flood Flow Hydrographs (1%CE Existing Clear Scenario)

Where: “North” is the PO line running along the northern site boundary and “SiteDS” is the name of
the PO line recording flows along Oakwood Drive and out of the site boundary at the south of the site.

Extreme Event (0.1% AEP)

The flood mechanism identified by the modelling suggests that at approximately 3 hours into the
simulation the Afon Llynfi starts to break its banks and flood the Maesteg allotments to the north of
the site, and by 3.75 hours into the simulation, has filled the low-lying areas of the allotments.
Following which, the Afon Llynfi floodwaters start to route through the properties on Ewenny Road,
down Oakwood Drive, and into the site (4.5hrs) both from Oakwood Drive as well as the builders’
merchant to the north of the site. Depths onsite were recorded by POs “Site1-6” and peaked at PO
“Site4” at 0.43 m, approximately 6 hours into the simulation; flood levels partially drawdown by the
end of the simulation (9 hours). The predicted maximum flood depths are illustrated in Figure 5-5, and
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show that predicted depths generally exceed 300 mm, but are less than 600 mm, within the
northernmost part of the site, whilst flooding elsewhere in the site remains shallow (below 300 mm).

The key differences between this extreme event and the design event are noted as the formation of a
flow path into the site from the neighbouring builders’ yard at the north of the site, and the formation

of an outgoing flow path from this northern part of the site into the Afon Llynfi.
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Figure 5-5: Predicted Maximum Flood Depths (0.1% Existing Clear Scenario)
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Flows routing into the site and down Oakwood Drive were extracted and these show a peak flow of
1.277 m3/s, whilst at the southern end of the site flows were recorded in PO “SiteDS” and shows a
peak flow of 0.781 m?/s.

This description of the flood mechanism is for the key event of interest (0.1%) Existing Scenario which
includes no blockages or breaches.
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Figure 5-6: ‘PO’ Point (Site4) Water Levels (0.1% Existing Clear Scenario)
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Figure 5-7: Key Flow Hydrographs (0.1% Existing Clear Scenario)

Where: North is the PO line running along the northern site boundary and “SiteDS” is the name of the
PO line recording flows along Oakwood Drive and out of the site boundary at the south of the site.
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Figure 5-8: Predicted Flood Zone Map (Existing, Clear)

Figure 5-8 has been created by overlaying the modelled 1% AEP (100 year) flood extents (dark
blue) approximate to the current Flood Zone 3 on top of the 0.1% (1000 year) flood extents (light
blue) approximate to current Flood Zone 2 (as well as DAM Zone C2).
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BASELINE BLOCKAGE SCENARIO

Given the location of the site adjacent to the river downstream of the Ewenny Road bridge structure,
which is located some 50 m upstream of the site, a blockage configuration has been considered. A
medium blockage beneath the road bridge has therefore been modelled, as described in Section 4.5.3.
Given the elevation of the site above the downstream structures (footbridge, pipebridge, Mill Street),
consideration of a blockage at these locations was considered superfluous.

117
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115
g Channel Bed
E 114 1%CE Clear
‘B’ 113 = = = 1%CE Blocked
>
s Bridge Spill Level
112
Bridge Soffit
111 ) .
- — - - Pipe Crossing
110
15 17 19 21 23 25 27 29
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Figure 5-9: Ewenny Road Bridge Upstream Cross Section

The results suggest that a medium blockage at the bridge results in a moderate increase in afflux
which would be expected. Figure 5-9 illustrates the increase in modelled flood levels directly upstream
of the way bridge in the event of a blockage.

It is noted that the modelled flood levels are below the top of bank levels at the bridge, which are in
the region of 113.9-114.1 m AOD in the area upstream of the bridge (right bank). A freeboard greater
than 750 mm is present at the upstream face of the bridge in the 1%CE event, although this falls to
approximately 250 mm around 35 m upstream of the bridge.

Consideration of the change in flood depth within the reach of interest reveals that changes in flood
levels are limited to the area directly upstream of the bridge, with no change in levels recorded
downstream of the bridge itself. At the bridge an increase in flood level of approximately 700 mm is
predicted, and 30 m upstream (chainage 1940), the increase is approximately 380 mm. By 100 m
upstream of the bridge (chainage 2011) there is a negligible predicted change in flood level. The
backing up of flood water upstream of the bridge appears to be constrained within the river's main
channel, with no additional overtopping of banks noted. Implications for the site from the modelled
blockage appear to be negligible with the change in flow rates over Ewenny Road differing by only a
couple of litres per second and peak flood levels in the northern area of the site only impacted by a
couple of millimetres.

PROPOSED SCENARIO

The proposed development scheme consists of residential and commercial units with associated
public open space and amenities. The northernmost part of the site is to be developed as car parking
/ transport hub. It is proposed to raise the site to overcome risks associated with contamination but
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this also means that the site is raised above the extreme flood level which reduces the risk of onsite
flooding. In order to mitigate the loss of flood conveyance/storage afforded by the existing site, the
proposed scheme includes a conveyance channel to draw floodwaters off Oakwood Drive in extreme
events to an area of public open space which will serve to attenuate flows prior to spilling back into
the Afon Llynfi. A summary of the changes required to the model is provided in Section 4.5.2.

The proposed model was run for all return periods listed in Table 4-1. Flood maps showing the
maximum extents and depths for the key design (1%CE) and extreme (0.1%) events have been
produced, which are contained in Appendix E.

FLOOD MECHANISM

The flood mechanism identified by the modelling described in the baseline section (S5.1) is essentially
unchanged until the floodwaters reach the site at 5 hours into the simulation; instead of flooding the
majority of the northern parcel and spilling through the site alongside Oakwood Drive, flood waters
are drawn through the designated flow route around the site to the public open space area.

In the design event (1%CE AEP) the key data extracted from the model results and as shown in Figure
5-10 and Figure 5-11 below is that:

A No flooding occurs within inhabited areas of the site, only the northern access which is flooded to
maximum depths of 370 mm along the flood conveyance route where flood waters are diverted into
the adjacent flood conveyance channel

A Maximum flood depths in the public open space area are around 460 mm with a moderate hazard
classification.

A Maximum flood depths along the flood conveyance channel are around 780 mm adjacent to the
weir structure with a significant hazard classification

A Residences, commercial units and all other buildings within the illustrative masterplan are predicted
to remain dry.

A The transport hub in the northernmost parcel remains dry excepting the flood conveyance channel
and the first part of the access road, the alternative southern access points remain dry within the
site boundary but are flooded to shallow depths on Oakwood Drive.

A There is a predicted reduction in maximum flood level for the area at the north of Oakwood Drive
of 9 mm, and up to 16 mm adjacent to the northern site access

A There is a predicted increase in maximum flood level for Oakwood Drive adjacent to the centre of
the site of 9 mm, whilst maximum velocities within this area both increase and decrease by a
marginal amount (+0.05 m/s / -0.07 m/s), whilst hazard remains in the low classification

A There is a predicted reduction in typical maximum flood level within northern parts of the existing
Oakwood Drive residential development to the south of the site of circa 50 mm, and up to 100 mm
in places.

In the extreme event (0.1% AEP) the data extracted from the model results and as shown in Figure
5-12 and Figure 5-13 below is that:

A Maximum flood depths in the majority of the carpark and transport hub area are around 10 mm,
with a low hazard classification

A Maximum flood depths at the northern access reach maximum depths of around 700mm at the low
point where flood waters are routed into the flood conveyance channel, which is classed as a
significant hazard classification
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A Maximum flood depths in the public open space area are 860 mm with a significant hazard
classification.

A Maximum flood depths along the flood conveyance channel occur at the downstream end adjacent
to the weir structure, these are around 114 cm with a significant hazard classification.

A Residences, commercial units and all other buildings within the illustrative masterplan are predicted
to remain dry.

A There is a predicted decrease in maximum flood level for Oakwood Drive adjacent to the centre of
the site of 50 mm, and a typical reduction in velocities of approximately 0.40 m/s, whilst hazard
remains in the low classification.

A There is a predicted typical reduction in maximum flood level within large parts of the Oakwood
residential development to the south of the site of 50 mm, and up to 100 mm in places.

A One potential detrimental effect is noted adjacent to riparian property off Queen Mary’s Lane;
however, this is not anticipated to be an effect of the proposals, as explained in Section 6.5 below.
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Figure 5-10: Proposed 1%CE AEP Clear Max Depths
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PROPOSED BLOCKAGES SCENARIO

The presence of the blockages in the model representation does not cause the any notable increase
in flood risk to the site when compared with the equivalent clear scenarios. Therefore, although the
simulations have been modelled for completeness, the analysis set out in Section 5.1.2 is sufficient
for the assessment of this FCA.

SENSITIVITY TESTS

The variations in average flood level in response to the sensitivity testing are of similar magnitude to
the test in the opposite variation (i.e. +/-), thus improving confidence in model robustness and
performance. The results do highlight that the presence of Ewenny Road bridge is of particular
significance and the structure appears to be slightly more sensitive to variations in these parameters,
at least in the considered event.

Sensitivity tests adjusting the model boundary conditions (+/-20%) were undertaken and showed no
changes to maximum flood levels within the reach of interest, indicating that the model boundaries
are sufficiently distant from the site to have no significant impact on flood levels at the site. Therefore,
those sensitivity results do not have a separate subheading below.

MANNING’S SENSITIVITY BASELINE

This subsection reports the sensitivity test on the Baseline Scenario for a +/- 20% change in Manning’s
roughness value in the model as described in Section 4.5.4.1. The results suggest that the model is
as sensitive to an increase in roughness as a decrease, with an average increase in flood level through
the reach of interest between +16 cm and -15 cm, with a percentage change in predicted flood depth
averaging between +7.5% and -7.3% respectively. These values help with the understanding of
uncertainty in the results and should be given due consideration when determining suitable freeboard
allowances.

Results indicate that the observed change in flood level at the Ewenny Road bridge structure is more
significant that that over the remainder of the reach of interest, with changes in flood depth of +11.0%
and -11.5% on the downstream side of the bridge (LLYN1895) in the modelled Manning’s sensitivity
scenarios.

Table 5-1: Extracted 1% Baseline +20% Manning’s Results

Stage Levels (m AOD) and change in metres for the Key Reach

Flood Level
Label
1% Clear 1% +20% Manning’s Difference

LLYN2282 117.075 117.318 0.244

LLYN2212 116.662 116.788 0.126

LLYN2185 116.492 116.583 0.091

LLYN2178 116.474 116.565 0.091

LLYN2149 116.345 116.402 0.057

LLYN2148 115.624 115.737 0.113

LLYN2081 114.741 114.846 0.105
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Flood Level
Label
1% Clear 1% +20% Manning’s Difference
LLYN2011 113.743 113.940 0.197
LLYN1940 112.963 113.154 0.191
LLYN1908 112.390 112.582 0.192
LLYN1895 112.373 112.566 0.193
LLYN1862 111.8619 112.076 0.214
LLYN1816 111.4192 111.622 0.203
LLYN1732 110.1405 110.364 0.223
LLYN1645 109.0917 109.264 0.172
LLYN1556 108.1321 108.326 0.194
LLYN1442 106.8145 106.963 0.149
LLYN1329 105.8432 105.957 0.114
LLYN1253 105.4302 105.572 0.142
LLYN1173 104.9482 105.086 0.138
Average 111.928 112.086 0.157

The above table is ordered from upstream to downstream. The nodes named LLYN1908 and
LLYN1895 are on either side (upstream and downstream respectively) of the Ewenny Road Bridge.
The nodes names LLYN2185 and LLYN2178 are on either side (upstream and downstream

respectively) of the Maesteg Line Railway Bridge.
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Table 5-2: Extracted 1% Baseline -20% Manning’s Results

Stage Levels (m AOD) and change in metres for the Key Reach

Flood Level
Label
1% Clear 1% -20% Manning’s Difference
LLYN2282 117.075 116.895 -0.180
LLYN2212 116.662 116.545 -0.117
LLYN2185 116.492 116.415 -0.077
LLYN2178 116.474 116.397 -0.077
LLYN2149 116.345 116.303 -0.042
LLYN2148 115.624 115.445 -0.179
LLYNZ2081 114.741 114.598 -0.143
LLYN2011 113.743 113.533 -0.210
LLYN1940 112.963 112.804 -0.159
LLYN1908 112.390 112.438 0.048
LLYN1895 112.373 112.172 -0.202
LLYN1862 111.8619 111.648 -0.214
LLYN1816 111.4192 111.201 -0.218
LLYN1732 110.1405 109.899 -0.242
LLYN1645 109.0917 108.910 -0.182
LLYN1556 108.1321 107.923 -0.209
LLYN1442 106.8145 106.636 -0.178
LLYN1329 105.8432 105.700 -0.144
LLYN1253 105.4302 105.266 -0.164
LLYN1173 104.9482 104.773 -0.175
Average 111.928 111.775 -0.153

The above table is ordered from upstream to downstream. The nodes named LLYN1908 and
LLYN1895 are on either side (upstream and downstream respectively) of the Ewenny Road Bridge.
The nodes names LLYN2185 and LLYN2178 are on either side (upstream and downstream
respectively) of the Maesteg Line Railway Bridge.

FLOW SENSITIVITY BASELINE

This subsection reports the sensitivity test on the Baseline Scenario for a +/- 20% change in the peak
flow applied to the model as described in Section 4.5.4.2. The results suggest that the model is more
sensitive to a decrease in flow than an increase, with an average change in flood depth through the
reach of interest between +17 cm and -19 cm which is a modest percentage change in predicted flood
depth (+8.0% and -8.9% respectively). These values help with the understanding of uncertainty in the
results and should be given due consideration when determining suitable freeboard allowances.
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Results indicate that the observed change in flood depth at the Ewenny Road bridge structure is more
significant that that over the remainder of the reach of interest, with changes in depth of +10.8% and
-11.3% on the downstream side of the bridge (LLYN1895) in the modelled Flow sensitivity scenarios.

Table 5-3: Extracted 1% Baseline +20% Flow Results

Stage Levels (m AOD) and change in metres for the Key Reach

Flood Level
Label
1% Clear 1% -20% Flow Difference
LLYN2282 117.075 117.239 0.165
LLYN2212 116.662 116.866 0.205
LLYN2185 116.492 116.685 0.193
LLYN2178 116.474 116.666 0.191
LLYN2149 116.345 116.532 0.187
LLYN2148 115.624 115.717 0.093
LLYNZ2081 114.741 114.844 0.104
LLYN2011 113.743 113.936 0.193
LLYN1940 112.963 113.150 0.187
LLYN1908 112.390 112.580 0.190
LLYN1895 112.373 112.562 0.188
LLYN1862 111.8619 112.072 0.210
LLYN1816 111.4192 111.618 0.199
LLYN1732 110.1405 110.359 0.219
LLYN1645 109.0917 109.260 0.168
LLYN1556 108.1321 108.322 0.190
LLYN1442 106.8145 106.961 0.147
LLYN1329 105.8432 105.965 0.121
LLYN1253 105.4302 105.577 0.147
LLYN1173 104.9482 105.092 0.143
Average 111.928 112.100 0.172

The above table is ordered from upstream to downstream. The nodes named LLYN1908 and
LLYN1895 are on either side (upstream and downstream respectively) of the Ewenny Road Bridge.
The nodes names LLYN2185 and LLYN2178 are on either side (upstream and downstream
respectively) of the Maesteg Line Railway Bridge.
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Table 5-4: Extracted 1% Baseline -20% Flow Results

Stage Levels (m AOD) and change in metres for the Key Reach

Flood Level
Label
1% Clear 1% +20% Flow Difference
LLYN2282 117.075 116.901 -0.174
LLYN2212 116.662 116.441 -0.220
LLYN2185 116.492 116.282 -0.211
LLYN2178 116.474 116.266 -0.209
LLYN2149 116.345 116.142 -0.203
LLYN2148 115.624 115.478 -0.146
LLYNZ2081 114.741 114.603 -0.138
LLYN2011 113.743 113.536 -0.207
LLYN1940 112.963 112.762 -0.201
LLYN1908 112.390 112.191 -0.199
LLYN1895 112.373 112.177 -0.197
LLYN1862 111.8619 111.638 -0.224
LLYN1816 111.4192 111.206 -0.213
LLYN1732 110.1405 109.904 -0.236
LLYN1645 109.0917 108.914 -0.178
LLYN1556 108.1321 107.927 -0.205
LLYN1442 106.8145 106.638 -0.176
LLYN1329 105.8432 105.713 -0.130
LLYN1253 105.4302 105.261 -0.170
LLYN1173 104.9482 104.748 -0.200
Average 111.928 111.736 -0.192

The above table is ordered from upstream to downstream. The nodes named LLYN1908 and
LLYN1895 are on either side (upstream and downstream respectively) of the Ewenny Road Bridge.
The nodes names LLYN2185 and LLYN2178 are on either side (upstream and downstream
respectively) of the Maesteg Line Railway Bridge.

CHECKS, WARNINGS & ERROR MESSAGES

The automatic messages output by the modelling software has been checked and reviewed. In the
baseline design event sixty-two messages are generated. 6no. messages are warnings (2~ 2218,
371100 & 17 307), these are as expected from the model configuration. 45n0. messages are checks
(257 1152,17 128437 1421, 6~ 2099, 10~ 2370), again, these are as expected from the model
configuration and reviews of the check files indicate the model build features are processed as
intended. A review of the proposed design event identifies that an additional 197 2370 are identified,
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otherwise the exact same messages are generated by the software. These additional messages
reporting coincident points are from the flood conveyance channel and area of public open space,
these have been checked and are amending the landform as desired.

A 2d_zsh_70060546_Ewe VarG_Swale_ 220905 P|R, (127);
A 2d_zIn_70060546_Ewe_VarD_Swale_220601_P|L (47), and;
A 2d_zsh_70060546_Ewe VarG_Attenuation_220905 R|P (3 ™)
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REQUIREMENTS OF TECHNICAL ADVICE NOTE 15

6.1.
6.1.1.

6.1.1.1.

The aim of this report is to provide an assessment of the suitability of the proposed development
against the requirements of TAN15. This section outlines the flood risks that have been identified in
this report and suggests mitigative measures to enable the site to improve compliance with the current
legislation.

Section 2 of this report references the different flood maps for the site provided by NRW, from Figure
2-1, the site lies within the DAM Zone C2 region, concentrated in the northern parcel and alongside
Oakwood Drive, with areas of Zone B in the eastern half of the site with a small area of DAM Zone A.
The site is intended to be developed for transport, commercial and residential purposes. The transport
and commercial elements are classified as Less Vulnerable, and residential elements are classified
as Highly Vulnerable by TAN15.

In Section 9 of TAN15, it is stated that Less Vulnerable development may be permissible in Zone C2,
subject to: the Justification Test, acceptability of consequences and surface water requirements.
Whilst Highly Vulnerable developments are not typically permissible in DAM Zone C2, they are
permissible in DAM Zones A and B.

Notwithstanding this, the detailed hydraulic modelling that has been undertaken as part of this study
has proven that the extent of the TAN15 DAM Zones is not accurate/up-to-date and in this case if the
TAN15 DAMs were still being updated then a flood map challenge could address some of the apparent
policy issues.

Given the appetite to redevelop this contaminated brownfield site, a development strategy which
includes mitigative measures to reduce the level of risk and the consequences of flooding has been
developed.

FLUVIAL FLOOD RISK
MAIN RIVERS

The main source of fluvial flood risk to the site is posed by the Afon Llynfi, whereby flood waters
exceed the Afon Llynfi's normal channel limits upstream of the Ewenny Road bridge crossing and
route southwards into the site at both the northern boundary via allotments and properties on Ewenny
Road, and at multiple locations along Oakwood Road where flood waters enter into the site at low
points along the site boundary.

Afon Llynfi

The modelling undertaken to date and reported above (S 5.2), demonstrates that the site is not
expected to flood in the design event (1%CE AEP), excepting within the designated flow conveyance
route (which is exclusively within a short length of one of the access roads the designated flood
conveyance channel and the area of public open space).

In the extreme event (0.1% AEP) the northern part of the site, which is comprised of a transport hub,
is predicted to flood. In such events, depths are within those suggested by Al1.15 in the TAN15
guidance of 0.6 m for commercial properties and general infrastructure, at approximately 1 cm deep.
It is noted that the northernmost access to this northern parcel, does exceed this limit, albeit this a
consequence of it being designed to convey flood waters into the proposed flood conveyance channel,
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this is described further subsequently and in Section 6.4. It is noted that the alternative access points
to the south are within these limits.

Whilst A.15 is not prescriptive, it does provide guidance on what it considers, as tolerable conditions
for extreme events. The other guidance within A1.15 of TAN15 is considered for the extreme event in
turn in the following points:

Northern Transport Hub Parcel

A The rate of rise of flood water has a suggested limit of 0.3 m/hr for general infrastructure. The data
suggests the rate of rise on site averaged over the automatic PO points (Site 2-6) within the
northern parcel of the site, except the northernmost access, from initial wetting to peak stage is
0.02 m/hr and the steepest rise observed is 0.07 m/hr within the descriptive guidance.

A It is noted that the rate of rise of flood water at the northernmost access (PO Sitel), from initial
wetting to peak stage is 0.40 m/hr, although the steepest part of the rising limb reaches 0.85 m/hr
which exceed the guidance. It is noted that this northernmost access functions as part of the
designated flow conveyance route to direct flood waters off Oakwood Drive and into the flood
conveyance channel; therefore, it is expected that it experiences greater degrees and severity of
flooding than other areas of the site.

A Velocities peak at 1.0 m/s offsite, on Oakwood Drive between the northernmost site access and
Ewenny Road (PO Oakwood1).

A The maximum speed of inundation of flood water has suggested limits of 2 hours for general
infrastructure. The data suggests the onset of flooding when waters reach the site is 4.5 hours,
within the indicative guideline values. For reference, flooding within the Afon Llynfi floodplain at
Maesteg Celtic’s sports pitches and to land adjacent to the Oakwood residential development to
the south of the site commences between 3 and 4 hours into the simulation.

A The velocity of flood water has suggested limits of 0.3 m/s for general infrastructure. The data
suggests the maximum velocity remains less than the lower 0.15 m/s limit acceptable for general
commercial properties but slightly exceeds this guidance at the northernmost access junction within
the site limits, reaching 0.32 m/s. Offsite on Oakwood Drive these limits are exceeded for a couple
of hours peaking at circa 1.6 m/s on Oakwood Drive adjacent to the northernmost site access.

Northern Commercial Parcel

A The commercial parcel is predicted to remain flood free in the extreme event; however, flood waters
do affect access routes.

A Access and egress to the northern parcel of the site is predicted to remain largely achievable, with
maximum depths reported as 0.15 m, and a peak velocity of 0.15 m/s reported (PO Oakwood4).

Southern Residential Parcel

A The southern residential area remains flood-free in the extreme event; however, flood waters do
affect access routes.

A Alternative access routes are available and consideration of PO points along Oakwood Drive
(Oakwood3-6) indicates that access to the residential areas remains achievable.

A Access routes (covered by POs Oakwood3-6) available from the residential areas at the south
remain within the limits for depth set out by TAN15 A1.15, with maximum depths of 0.18 m reported
at PO Oakwood6; furthermore, reported velocities are largely within acceptable limits. The
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maximum velocities reported at PO Oakwood3 slightly exceed acceptable limits as described
above, however, routes via the other residential accesses remain within the acceptable limits.

Access routes are discussed in further detail in Section 6.4.

The results suggest that the flooding predicted to the site is within the recommended criteria, with only
minor variances from these limits where areas are designed as a flood route. Results suggest that
access routes are impacted but that access and egress to the site should remain achievable.
Additional measures such as “remain in place” are worth exploring for this site.

BLOCKAGES

The batch of models simulated consider the effects of a blockage on the Ewenny Road bridge by the
site. As reported previously (S 5.1.2), the predicted differences in flooding effects are negligible
relative to the equivalent clear events.

ORDINARY WATERCOURSES

Whilst there are no Ordinary Watercourses on site, there are Ordinary Watercourses in the immediate
vicinity of the site. The Afon Cerdin and Afon Twic are explicitly represented within the hydraulic model
and as such any contributing flood risk originating from them is described in Section 6.1.1 above. Two
minor unnamed watercourses not explicitly modelled are considered within Section 6.3.1 below.

FLOOD LEVELS, UNCERTAINTY & FREEBOARD

The predicted flood levels illustrate that no flooding occurs to properties within the site in the design
event (1%CE AEP). In the extreme event (0.1% AEP) the predicted maximum flood level results in
shallow flooding to the transport hub peaking at circa 112.82 m AOD as well as flooding to the
attenuation area peaking at circa 112.54 m AOD.

There is an unavoidable level of uncertainty associated with the results of any model. For this
particular model, the primary source of uncertainty is the general uncertainty which arises from
simulating any complex system (S 4.6). It is considered, however, that for the purposes of this study
there is sufficient understanding of the flood mechanisms, risks and consequences at this site. Given
the uncertainty inherent in predicted model levels the inclusion of a freeboard allowance is suggested
to account for the uncertainty. Sensitivity testing undertaken for this study identifies an average
variance of within 9 to 18 cm in-channel which should be considered when accounting for freeboard
allowance.

The levels stated at the start of this subsection provide a robust estimate for the minimum remediated
ground levels (excepting the transport hub set at 112.81 m AOD) to ensure that the parcels containing
the commercial and residential developments remain dry. Based on the above sensitivity data
however, it is recommended that an additional 250 mm freeboard is added to finished ground levels
of these adjacent parcels.

TIDAL & OVERTOPPING RISK

The site is understood to not be at risk of flooding from the sea as would be expected given the
location’s elevation and situation, this is illustrated in the relevant NRW flood map pack Appendix A.
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PLUVIAL & SURFACE WATER RISK

The site is identified as predominantly outside of the areas considered to be at risk of flooding from
surface water (Figure 2-3), however, however Oakwood Drive and the northern parcel are identified
as being at high risk. Local drainage systems are often not explicitly considered in the studies which
generate these maps and the level of risk is likely over-estimated.

Furthermore, as these waters appear to be locally arising on existing hardstanding, they can be
accommodated for within the proposed drainage system, which will be designed to current standards.
A surface water drainage strategy will be required to outline how runoff is to be managed across the
site to ensure that there is no increased risk to users of the site or third parties. Therefore, assuming
the acceptability of the drainage strategy report and noting the pluvial and surface water risk is
separate from surface water features (S 6.3.1), the risk from this source may be considered suitable
for the proposed development.

SURFACE WATER FEATURES

As noted in Section 6.1.3 there are no surface water features known onsite. Features of particular
interest are typically identified via LIDAR, OS data and the surface water flood map. There are
Ordinary Watercourses of interest in the vicinity such as an unnamed watercourse in Y Parc, which
NRW’s surface water mapping indicates poses a risk to the site and an unnamed watercourse by the
Cemetry outfalling by Maddocks Meats opposite the site.

Y Park Watercourse

These surface waters predicted to flood the site arise in an unnamed watercourse in Y Parc by the
existing allotment gardens following the route of the now disbanded Port Talbot Railway line as it
passes onwards to Bryn, the watercourse then flows under Yr Ysfa to the Telephone Exchange. At
this location the OS Mastermap data shows it entering a culvert, the representation of which is likely
omitted from the surface water flood model as it shows waters routing preferentially over Garn road
and Wood Street and thence Ewenny Road to the site.

As such, risk from this watercourse is likely to be over-estimated due to misrepresentation in the pluvial
modelling supporting the mapping. Furthermore, the surface water flood paths illustrated in proximity
to the site are similar to that predicted to occur from the modelled fluvial flooding, and as such, the
proposed measures to manage flood risk from fluvial sources are likely to also act to mitigate any
flood risk from surface water.

Cemetery Road Watercourse

It is noted that an unnamed watercourse outfalls opposite the site near the Maddocks Meat property.
Reviewing surface water flood data and LIiDAR this appears to arise around the cemetery and
potentially further north around Bryn Rhug Farm. This minor watercourse is not explicitly included
within the model although is hydrologically accounted for within flow rates. The watercourse appears
to be culverted along Cemetry road, the surface water flood map does not suggest a direct flowroute
which could effect the site which is not unexpected as the Afon Llynfi forms a preferential flowpath
between this unnamed watercourse and the site, as well as the elevation of the site itself.
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ACCESS & EGRESS

Safe access and egress are typically required for developments, with Section A1.15 of TAN15 giving
descriptive guidance on what is considered acceptable for standard development types.

In order to consider access, the parts of the development have been considered under A1.15 as
‘residential’, ‘commercial’ and gernal infrastructure. The relevant recommendations for each class are
considered in turn below.

OAKWOOD DRIVE

All access routes from the site adjoin Oakwood Drive, and therefore it is essential to assess risk
present along possible access routes along Oakwood Drive.

Possible access routes from the site include northwards along Oakwood Drive to Ewenny Road,
northwards along Oakwood Drive and westwards over the railway line to Bethania Street/Llwydarth
Road.

A number of additional pedestrian access routes are available. These routes include two footpath
routes via the Oakwood residential development to the west, passing over the railway line, and a
footpath route (including steps) off Oakwood Drive adjoining the road between Oakwood Drive and
Bethania Street/LIwydarth Road.

West to Bethania Street/LIwydarth Road

The access route along Oakwood Drive until the road passing over the railway to Bethania
Street/LIwydarth Road reports maximum velocities of 0.63 m/s and depths of 0.20 m, the velocities of
which are elevated above the indicated criteria; however, these are predicted to be relatively short
lived, lasting only a couple of hours, additionally it is noted that the maximum hazard rating along
Oakwood Drive is classed as Low. It is noted that the areas of high velocities are isolated and access
routes along the western lane of Oakwood Drive are anticipated to remain passable.

Upon reaching the road junction leading towards the railway and Bethania Street/LIwydarth Road, the
access route is flood free.

North to Ewenny Road

With consideration of the access route along Oakwood Drive, beyond the other access route
discussed above, to Ewenny Road reports maximum velocities of 1.8 m/s and depths of 0.18 m to the
junction of Ewenny Road. Westwards along Ewenny Road depths reach 0.16 m, whilst eastwards
along Ewenny Road depths reach 0.40 m.

The route eastwards along Ewenny Road contains areas classed as of Moderate and Significant
hazard, and as such is not a preferred access/egress route. However, the access route northwards
along Oakwood Drive and westwards along Ewenny Road is classed as Low hazard, indicating that
access and egress via this route may remain achievable.

The Local Authority will make their determination on the appropriateness of the access/egress as
advised by TAN15, NRW and this FCA. Nevertheless, this report suggests that the preferred
emergency access route from Oakwood Drive West to Bethania Street/LIwydarth Road should remain
substantially passable; i.e. restricted but not severed for emergency vehicles for the majority of the
extreme flood event, and in non-emergencies, a policy of safe refuge avoiding flood waters is suitable
for this development.
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FLOOD COMPENSATION & THIRD-PARTY EFFECTS

The current development proposal includes the modification of ground levels within the modelled
floodplain. Altering ground levels without appropriate mitigation may result in third party effects,
however, the modelling undertaken to date suggests that, for the events of interest, these when
combined with the proposed flood routes and compensatory flood storage area, would have a
measurable beneficial effect for existing properties on Oakwood Drive with only isolated and limited
negative effects. There are two potential instances of detriment noted from the model outputs:

A The firstis in the design event to an area of Oakwood Drive around the centre of the site, which is
in the order of a 9 mm increase in flood depths (on top of some 60 mm of flooding in the baseline).
This is a result of the raised site levels restricting the flowpath down Oakwood Drive, however there
is no change to flood hazard, a reduction in velocity and the predicted change in flood extents is
negligible. This is understood to effect Public Highway land only and furthermore.

A The second is in the extreme event, the mapped outputs suggest an area of detriment around a
riparian property off Queen Mary’s Lane. An increase of 12 mm in a pocket of flood water some
300mm deep. There is reason to treat these results with some caution however, as there is no
connecting detriment between this location and the site within the river channel and the divergence
occurs for a single mapped output timestep on the initial wetting of the cell when the flood level
peaks in-channel, by the next output the results have converged. Additionally, though of less
importance, it is noted that this property has blockwork boundary walls surrounding it which are not
captured in model’s topographic detail, and as such, the flood risk illustrated is likely to be over-
estimated in both events. In this case, we do not consider the impact to be ‘real’.

GROUNDWATER FLOOD RISK

The site is not within a groundwater source protection zone. The SFCA notes that no data is available
regarding flood risk from groundwater. The groundwater level at this location would be anticipated to
be dominated by the Afon Llynfi. Whilst there may be a moderately elevated risk of flooding from this
source (S 2.2.1), it is noted that the site is to be raised as part of the remediation works and that
groundwater tends to emerge slowly and typically follows drainage networks and flowpaths, thus is
unlikely to pose an emergency and the risk would remain limited once a suitable drainage design is in
place. Should ground investigations undertaken as part of the development of this design contradict
this then this assessment of risk should be revisited.

As discussed in Section 2.2.1, the SFCA comments that Maesteg is generally considered to be at
medium susceptibility to flooding from groundwater.

It is likely that groundwater at the site will be dominated by the Afon Llynfi as identifieid above;
however, the site previously operated as part of the Maesteg Merthyr Colliery. It is understood within
this context, that shafts and adits serving this mine may be located within proximity to the site. As
such, flooding originating from these historic coal measures and mines should be considered a risk to
the site, and the risk of flooding from groundwater originating within these historic mine workings
should be considered as part of a detailed geotechnical assessment.
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AWARENESS OF FLOOD RISK

Whilst the proposed development is predicted to be at a low risk of flooding, the developer should be
aware that the site is not immune from the impacts of flooding. The site is located in both a Flood
Warning Area and a Flood Alert Area, and it is recommended that anyone responsible for the site is
encouraged to sign up to the service'®. The developer may consider it appropriate to prepare a Flood
Action Plan for a potential flood event, as well as welcome packs or signs adjacent to fire notices,
describing the level of flood risk and evacuation routes, if appropriate for the type of development. It
would also be expected that the maintenance plan section of the full SAB application would consider
an appropriate response to flood events, particularly in the designated flow conveyance route and the
northern transport hub.

RESERVOIR & INFRASTRUCTURE FLOOD RISK

A review of NRW'’s reservoir flood risk map indicates that the site lies outside the areas predicted to
flood in the event of an uncontrolled release of water from a reservoir. There are no known canals in
Maesteg. Blockages on fluvial structures have been considered in Section 6.1.2. There are other
waterbodies in the catchment, such as the small pond at Foel Fawr, however, none are expected to
introduce a significant risk to the site based on the available data reviewed and therefore, unless there
are known issues with any lakes or reservoirs within the catchment, this risk may be considered
residual.

Having considered the flood risk from lakes, reservoirs and canals, three principal infrastructure
sources remain: a burst water main, a surcharging sewer and an outfall failure. A burst water main
would likely have a similar effect as a sizable rainfall event to which the proposed development is not
considered especially vulnerable (Section 6.3). Similarly, any overland flow generated by a
surcharging foul (or combined) sewer would likely follow a flowpath external to the proposed
development and away from the site, the proposed levels and drainage strategy should attempt to
divert exceedance flows away from sensitive receptors. Therefore, once the foul drainage strategy
has been agreed with the sewerage undertaker, the risk of flooding from these two sources can be
considered as residual and should not forestall development.

COMPLIANCE WITH TAN15

Section 9 of TAN15 summarises: the planning requirements, acceptability criteria and development
advice for development in areas considered at flood risk.

Prior to the remediation works, significant areas of the site are classed as DAM Zone C2; however the
remediation works will result in ground levels being raised lowering the flood risk. The northern parcel
of the site, comprised of a transport hub, will remain DAM Zone C2, whilst the southern parcel of the
site, comprised of commercial and residential development, will be situated above the 0.1% AEP
(1,000yr RP) and so will move from DAM Zone C2 to DAM Zone A.

18 NRW, 2022. Sign up to receive flood warnings. Available at: https://naturalresources.wales/flooding/sign-up-to-receive-flood-
warnings/?lang=en [Accessed 31% August 2022]

EWENNY ROAD, MAESTEG CONFIDENTIAL | WSP
Project No.: 70060546 | Our Ref No.: 7006-0546-C-RP-001-00-FCA October 2022
Pontardawe Coal & Metals Ltd Page 60 of 81



6.9.1.
6.9.1.1.

6.9.1.2.

6.9.2.

\\\I)

For the purposes of this assessment, the proposed transport hub has been considered as of
‘commercial’ and ‘general infrastructure’ class.

The summary of TAN15's requirements for these developments is replicated in this section and
discussed for completeness.

JUSTIFICATION
Northern Parcel (Transport Hub)

For developments in DAM Zone C2 the planning requirements are: that the Justification Test is
applied, the consequences are acceptable and that surface water requirements are met.

Section 6 of TAN15 outlines the Justification Test, it states:

‘Development, including transport infrastructure will only be justified if it can be demonstrated
that:

i. Its location in zone C is necessary to assist, or be part of, a local authority regeneration
initiative or a local authority strategy required to sustain an existing settlement; or,

il. Its location in zone C is necessary to contribute to key employment objectives supported by
the local authority, and other key partners, to sustain an existing settlement or region.

And:

ili. It concurs with the aims of PPW and meets the definition of previously developed land (PPW
fig 4.1); and,

iv. The potential consequences of a flooding event for the particular type of development have
been considered, and in terms of the criteria contained in sections 5 and 7 and appendix 1 found
to be acceptable.’

Each point is addressed in turn:

i. As the site is included within the Local Development Plan (LDP) with reference 352.C15, and as
such forms part of a Local Authority initiative.

ii. The proposed development includes a new transport hub and general infrastructure, and therefore
will make significant contribution to employment opportunities.

iii. The former use of the site a colliery, and subsequently also siting a number of factories, suggests
that the site meets the definition of previously developed land

iv. The earlier sections of this report and the maps in Appendix E demonstrate whether the
development and its impacts as currently understood are acceptable.

Southern Parcel (Residential & Commercial Class)

The southern portion of the site is currently classed as DAM Zone C2, considering the more vulnerable
use case of residential which is classed as highly vulnerable, this development would not typically be
appropriate for this DAM Zone; however an updated understanding of the flood extents should be
taken into account alongside the need to carry out remediation works which will effectively remove the
majority of the site from the relatively small amount of 0.1% AEP floodplain that affects this parcel.

ACCEPTABILITY

Section 7 of TAN15 outlines the acceptability of consequences:
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TAN15 Section 7.2
Under Section 7.2 of TAN15 the three key criteria of acceptability are whether:

A the consequence of flooding can be managed down to an acceptable level including its effects on
existing development,

A safe access can be achieved, and

A timely flood warnings can be provided.

The consequence of flooding can be made acceptable provided a site layout in line with that set out
in this report and with the mitigation identified will meet the guidance of TAN15, as discussed
throughout Section 6 of this report. An assessment of the access suitability has been undertaken for
key events of interest as set out in Section 6.4, and it is a matter for the Local Authority whether the
access arrangements are acceptable. The site isin a flood warning area and so timely flood warnings
should be available from NRW. The recommendations set out within this report will assist in meeting
the intent of these three criteria.

TAN15 Section 7.3

Section 7.3 of TAN15 notes that if a development is justified, mitigation measures should be
incorporated into the design to make it as safe as possible (Section 7.1) and that there is:

A Minimal risk to life;
Risk to life may be minimised by raising the dwellings and buildings above the design event flood
event, by creating designated flood flow routes and compensation areas, by incorporating flood
resilience and resistance measures into the design.

A Minimal disruption to people living and working in the area;
Disruption to people living and working in the area may be minimised by ensuring safe access and
egress, by reducing the extents and depths of flooding on site, by including flood resilience and
resistance measures and by reducing the predicted effect to third parties.

A Minimal potential damage to property;
Potential damage to property may be minimised by incorporating flood resilience and resistance
measures into the design, by reducing the extents and depths of flooding on site and by reducing
the predicted effect to third parties.

A Minimal impact of the proposed development on flood risk generally, and;
The modelling undertaken has identified a proposal whereby the site can be developed without
incurring detrimental impacts and whilst improving the wider flood risk generally.

A Minimal disruption to natural heritage.
Disruption to natural heritage can be minimised by making space for water in flood compensation
areas, by reducing the extents and depths of flooding on site, by including flood resilience and
resistance measures, by developing a flood action plan and by reducing the predicted effect to third
parties.

This report provides sufficient information to judge whether the above criteria are met.

TAN15 UPDATE

The current version of TAN15, is due to be superseded 1 June 2023, and that the existing guidance
and Development Advice Map will be replaced by new guidance and the Flood Map for Planning. The
revised guidance on flood risk is understood to follow a more risk-based approach. This scheme has
only been assessed under the TAN15 (2004) which is current at time of writing.
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1. RECOMMENDATIONS & CONCLUSION
The purpose this report is to determine the potential impacts of the proposed development in key flood
events/scenarios and to manage these risks through the recommendations outlined below such that
the scheme can be supported by the Local Planning Authority.

7.1. RECOMMENDATIONS

This report sets out a number of suggestions to mitigate against the risks and consequences of
flooding at the development site:

A Development Levels should be set in line with the proposed development scenario, which are
specified in the body of this report and include:

91 A slope of 1:20 over 15 m sloping down from the northernmost access to Oakwood Drive to
direct flows into the flood conveyance channel

9 Construction of a flood conveyance channel falling from 112.032 m AOD to 111.250 m AOD

9 Construction of an area of public open space falling from 112.400 m AOD to 111.650 m AOD,
with an overspill structure at 112.45 m AOD. Draindown of the flood conveyance channel is
envisaged to be a slow filterdrain from the downstream the end of the feature, such that is does
not contribute flows into the Lynfi during a flood event. A penstock may be required to ensure
drawdown post event is sufficiently rapid to empty the attenuation before a following storm event

1 The northern parcel of the site following the remediation set to a level of 112.810 m AOD

1 Areas of the central and southern parcels of the site following the remediation should be set
such that they are above the extreme flood levels with freeboard allowance

A Given the proposed post remediation ground levels are to be set above the extreme event with
freeboard, flood resilience and resistance measures for buildings are not strictly required. It is
noted, however that the northern transport hub parcel is predicted to flood in the extreme event,
therefore it should be designed to passively accommodate flood waters, with readily accessible
egress to safety, as well as prevent floating debris being carried by floodwater (e.g. vehicles) as
well as be sufficiently drainable post flood event.

A The surface water drainage strategy should be developed to the satisfaction of the SAB and should
ensure that surface waters are accommodated without increasing risk.

A The foul water strategy should be developed to the satisfaction of DCWW and should ensure that
there is no undue risk of flooding from this source.

A A Flood Action Plan should be developed for the proposal, if suitable for the nature of the
development, and the level of risk to the site. This plan should include clear responsibilities and
chain of command as well as procedures for confirming actions and coping with absences. This
plan should be developed to the satisfaction of the Local Authority.

A It is recommended that the site is not appropriate for storing or processing hazardous materials,
for emergency services, for basement dwellings or essential infrastructure or for other more
vulnerable uses even on a temporary basis, unless supported by a separate site-specific FCA.

A Whilst not a matter of flood risk or consequence per-se, it is apparent that a number of consents
and permits will be required from NRW, the SAB and the Lead Local Flood Authority. These include
but are not limited to the proposed overspill into, and the easement associated with, the Afon Llynfi.

A These recommendations should be revisited and revised as necessary should the proposals alter
significantly from those assessed in this report.
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A Risk of groundwater flooding originating from the historic mine workings at and in proximity to the
site should be assessed in detail as a part of a geotechnical study.

CONCLUSIONS

This report has outlined the configuration and results of a hydraulic model which assesses by pre and
post development scenarios for the site at Oakwood Drive, Maesteg. The model outputs suggest the
effects of the remediation and proposed development on flood risk can be mitigated and brought into
general compliance with the guidance set out in TAN15.
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CONCLUSIONS

The proposed development featured in this report is considered to have a low risk of flooding from
most sources, excepting fluvial sources, with the existing site at risk from the design flood event.
Ground remediation works required at the site will result in levels being altered. The results presented
in this document demonstrate that these remediated levels can be set such that they have a net overall
benefit to flood consequences in Maesteg and that the level of risk and consequences are acceptable
when assessed against the requirements of TAN15. This report makes a number of suggestions as
to how t