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GLOSSARY OF TERMS 

 

CB – Clarkebond (UK) Ltd 

DAM – TAN15 Development Advice Map 

EA(W) – Environment Agency (Wales) 

EVY – Edenvale Young Associates 

LA – Local Authority 

LDP – Local Development Plan 

LiDAR – Light Detection and Ranging (aerial survey method) 

MHWS – Mean High Water Spring Tide 

NRW – Natural Resources Wales 

PFRA – Preliminary Flood Risk Assessment 

PPW – Planning Policy Wales 

QMED – Mean Annual Flood Flow for a river.  

SFCA – Strategic Flood Consequence Assessment 

TAN15 – Technical Advice Note 15 
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1 INTRODUCTION 

Clarkebond (UK) Ltd (CB) was commissioned by Neath Port Talbot County Borough Council 

(NPTCBC) in December 2012 to provide a Stage 3 Strategic Flood Consequence Assessment 

(SFCA) to support their Local Development Plan within the Port Talbot and Glynneath area of the 

county of Neath Port Talbot, South Wales. The 8 areas of study have been identified by NPTCBC 

as potential sites for redevelopment to include new housing, retail, commercial and leisure 

facilities. 

 

1.1 Background 

 

This Stage 3 Strategic Flood Consequence Assessment (SFCA) has been produced in order to 

inform the Local Development Plan (LDP) and Sustainability Appraisal (SA) of Neath Port Talbot 

County Borough Council (NPTCBC) required as part of The Planning and Compulsory Purchase 

Act 2004 (PCPA). The purpose of this SFCA is to guide the Local Planning Authority, in this case 

NPTCBC, in the process of identifying suitable locations for proposed development by steering 

them toward the lowest possible flood risk zone. The authority have previously undertaken a 

combined Stage 1 & 2 SFCA which identified possible development sites but also indicated sites 

that were not suitable.  

 

The Welsh Government (WG) publishes Technical Advice Notes (TANs) of which Technical 

Advice Note 15 (TAN15): Development and Flood Risk provides guidance in relation to flooding. 

As part of the planning process, under the Compulsory Purchase Act 2004, planning authorities 

in Wales are required to produce a Local Development Plan (LDP). Local Planning Authorities 

(LPAs) should take into account the guidance provided in TAN15 when preparing their LDPs. 

 

The Welsh Government’s Planning Policy Wales (PPW) provides the planning policy framework 

under which the Local Planning Authorities (LPAs) must prepare their Local Development Plans 

(LDPs). The LDP is required to show that it is encouraging patterns of development that are 

socially, economically, and environmentally sustainable. As part of this, PPW highlights the need 

to reduce flood risk by avoidance of development within high risk areas, as opposed to the 

previous approach of flood defence and mitigation of the consequences of flooding. LPAs are 

required to consider the catchment as a whole and take a strategic approach to flood risk. 

 

 

Clarkebond was instructed by NPTCBC in December 2012 to undertake a Strategic Flood 

Consequence Assessment (SFCA) to support their LDP for two regions within their borough, 

Glynneath and Port Talbot. The SFCA will form part of the evidence base for the LDP and 
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facilitate a risk based approach to development of the study areas with respect to flood risk. This 

will provide clarity to NPTCBC for their development. 

 

1.2 TAN15 

 
PPW is supplemented by a number of Technical Advice Notes (TANs). TAN15: Development and 

Flood Risk provides guidance to LPAs regarding the assessment of flood risk when they are 

preparing their LDPs. The advice note seeks to guide planning decisions so that new 

development is directed away from areas that are considered to be at high risk of flooding. Where 

development has to be considered within a high risk area, TAN15 outlines justification tests in 

order to guide decisions regarding whether a specific development may proceed. 

 

Since the overarching aim of the SFCA is to enable the LPA to understand flood risk issues for 

the proposed development sites with respect to TAN15 guidance, consideration of the principles 

within the guidance is a key starting point to analysis.  

TAN15 has different requirements for sites depending on the type of development proposed and 

the zones into which they fall. Zones are defined in Table 1.1 below, as reproduced from Figure 1 

in Section 4 of TAN15: 

 

Flood 

Zone 

Description of Zone Use Within the Precautionary Framework 

 

A Considered to be at little or no risk 

of fluvial or tidal/coastal flooding. 

Used to indicate that justification test is not applicable and 

no need to consider flood risk further. 

B Areas known to have been flooded 

in the past evidenced by 

sedimentary deposits. 

Used as part of a precautionary approach to indicate where 

site levels should be checked against the extreme (0.1%) 

flood level. If site levels are greater than the flood levels 

used to define the adjacent extreme flood outline then there 

is no need to consider flood risk further. 

C Based on Environment Agency 

extreme flood outline, equal to or 

greater than 0.1% (river, tidal or 

coastal) 

Used to indicate that flooding issues should be considered 

as an integral part of decision making by the application of 

the justification test including assessment of consequences. 

C1 Areas of the floodplain which are 

developed and served by 

significant infrastructure, including 

flood defences. 

Used to indicate that development can take place subject to 

application of exception test, including acceptability of 

consequences. 

C2 Areas of the floodplain without 

significant flood defence 

infrastructure. 

Used to indicate that only less vulnerable development 

should be considered subject to application of justification 

test, including acceptability of consequences. Emergency 

services and highly vulnerable development should not be 

considered. 
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Table 1.1 Flood Zones according to TAN15 Extracted from Figure 1, TAN15. 

Section 6 of TAN15 states that new development should be directed away from Zone C and 

towards more suitable land in Zone A. Where development is proposed within Zone C it must 

meet the justification tests outlined within the section. Where consideration of a development site 

can be justified, the development must then meet the acceptability criteria detailed in TAN15 

Section 7 and Appendix 1. 

 

The conditions of the justification test are outlined below, as extracted from Section 6.2 of TAN15. 

 

1. 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, 

2. 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, 

 

3. It concurs with the aims of PPW and meets the definition of previously developed land 

(PPW fig 2.1); and, 

4. 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. 

 

Development within Zone C1 or C2 must be flood free in the 1% (1 in 100) annual chance event 

(including climate change), have acceptable consequences of flooding in the extreme [0.1% (1 in 

1000) annual chance] event as defined by TAN15 Appendix 1.15, and must not cause flooding 

elsewhere. In addition, flood defences must be shown to be structurally adequate under extreme 

overtopping conditions, and an emergency flood plan, including flood warning system and 

identified evacuation routes, must be in place. 

 

Emergency services and highly vulnerable development (as defined by TAN15 in Figure 2, 

Section 5 and reproduced below in Table 1.2) should not be considered within Zone C2. 

 

 

 

 

 

 

 

 

 



Engineering and Management Consultants  

clarkebond 

   

   

 

WB02944 – Neath Port Talbot SFCA      8

Development Category Types 

Emergency Services Hospitals, ambulance stations, fire stations, police stations, 

coastguard stations, command centres, emergency depots 

and buildings used to provide shelter in times of flood. 

Highly Vulnerable Development All residential premises (including hotels and caravan parks), 

public buildings (e.g. schools, libraries, leisure centres), 

especially vulnerable industrial development, e.g. power 

stations, and waste disposal sites 

Less Vulnerable Development General industrial, employment, commercial and retail 

development, transport and utilities infrastructure, car parks, 

mineral extraction sites and associated processing facilities, 

excluding waste disposal sites. 

 

Table 1.2. Definitions of Development Type according to TAN15 

 

All development, including that within Zone A (which has few constraints to development), must 

give due consideration to the management of surface water; guidance is provided in TAN15 

Section 8. Any development will result in changes to the natural hydrology of the catchment as a 

result of increased runoff from impermeable ground and built-up areas. TAN15 states that 

Sustainable Drainage Systems (SuDS) should be employed to manage surface water runoff 

wherever possible, and if the use of conventional drainage systems is proposed, developers must 

give good reasons why SuDS cannot be implemented. 

 
 

1.3 Natural Resources Wales Flood Zones 

 

Flood maps are provided by Natural Resources Wales (NRW) and are used to determine flood 

risk of an area. The flood maps show areas as lying within Flood Zones 1, 2 or 3, with Flood Zone 

3 being divided between 3A and 3B.  

 

The flood Zones are classified as per table 1.3 below summarised from table 1 in the NPPF 

Technical Guidance document, though this is an English document, it defines the flood zone 

parameters which inform the TAN15 DAMs.  
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Flood Zone Definition 

1 Low Probability - Where there is a lower than 0.1% probability of flooding each 

year. 

2 Medium Probability – Where there is between 0.1% and 1% probability of fluvial 

flooding and between 0.1% and 0.5% probability of tidal flooding each year. 

3A High Probability – Where there is a greater than 1% probability of fluvial flooding 

or a greater than 0.5% probability of tidal flooding each year. 

3B Functional Floodplain -  

Classification takes into account local circumstances but generally land which 

would flood with an annual probability of (5%) or greater in any year, or is 

designed to flood in an extreme (0.1%) event.  

 

 

Table 1.3. Definitions of Flood Zones according to Natural Resources Wales 

 

TAN15 utilises the Development Advice Maps (DAMs) to identify where the consequences of 

flooding should be considered within the development planning process. Once identified, liaison 

and advice from NRW is typically utilised to further assess and refine development plans to 

ensure that flood risks and consequences are managed effectively.  

 

 

1.4 Strategic Flood Consequences (SFCAs) 

 

Though TAN15 does not state specific guidelines with respect to SFCAs, the Environment 

Agency has produced a guidance document for their production. The Operational Instruction of 

SFCAs outlines the primary aim of an SFCA, which is to aid the LPA in making informed 

decisions when considering future development within their area. By completing an SFCA, the 

LPA are in a better informed position to direct development towards areas of lower flood risk.  

There are three stages of an SFCA, as summarised below.  

 

Stage 1 SFCA: 

 

A Stage 1 SFCA is typically a desktop study using information supplied by stakeholders including 

the Environment Agency, LPA and water authorities amongst others. The information supplied 

would typically consist of: 

 

• Indicative flood maps 

• History of local flooding 

• Sewer records 
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• Flood defence details 

• Local flood levels 

 

This collection of information allows a high level scope of assessment of potential sources of 

flood risk across the entire study area. The desk study identifies areas at a high risk from 

flooding, and provides information on historical events within the study area. 

 

The SFCA also provides details of any flood risk management structures or procedures present.  

 

A Stage 1 SFCA assists LPAs in their strategic land use planning, it presents sufficient evidence 

to apply the justification test aspect of TAN15 to their proposed development sites.  

 

The SFCA will identify the following: 

• Potential sources of flooding on a strategic scale. 

• Existing flood risk management infrastructure. 

• Potential increases in flood risk arising as a result of proposed developments 

• Physical features that could breach or convey flood flow to other areas not considered to 

be directly at risk from a source of flooding.  

 

Stage 2 SFCA 

 

The Stage 2 SFCA provides a more detailed assessment of flood risk posed to the remaining 

Candidate Sites after the Stage 1 report has removed those most at risk. They consider the 

further implementation of the Justification test from TAN15 using the TAN15 DAMs. The Stage 2 

SFCA does not typically include hydraulic modelling, and would generally suffice as a method for 

identifying suitable development sites. However, sites that are borderline between classifications 

of flood risk, or those that are controversial based on differences between TAN15 DAMs and EA 

Flood Maps can be considered further in a Stage 3 SFCA. 

 

Stage 3 SFCA 

 

Stage 3 SFCAs are required when Stages 1 and 2 have not fully satisfied the requirements of 

TAN15 for a potential development site due to a lack of available data regarding flooding 

consequences at a site. A Stage 3 SFCA would require more detailed analysis of flooding 

mechanisms and consequences, and typically requires hydraulic modelling. The hydraulic  

modelling improves on the information generally held by NRW as their flood maps are based on 

simple J-flow modelling techniques, whereas the models created within SFCAs are more detailed 

in regard to hydraulic structures and ground profiles. The improved modelling works enable more 
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accurate assessment of the flood plains for each flood event, and can be used by the flood 

authority to update their flood risk maps accordingly.  
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1.5 Aim and Objectives 

 

This is a Stage 3 SFCA, and builds on the work previously undertaken in house by NPTCBC as a 

combined Stage 1 and 2 document. The Stage 1 and 2 SFCA document produced in 2012 

considers the whole of the Neath Port Talbot County Borough with respect to flood 

consequences, and each individual spatial area has its key issues and development strategy 

outlined. The document is informed by the Preliminary Flood Risk Assessment for the area, and 

information on local flooding issues as provided by The Environment Agency (Now Natural 

Resources Wales), Dwr Cymru Welsh Water, and the NPTCBC drainage department. 

 

This SFCA makes use of a Flood Risk and Hazard Mapping model constructed by Hyder in 

association with EA Wales in 2010 that was subsequently extended and improved with regard to 

detail of hydraulic structures by Edenvale Young Associates in early 2013 to provide specific local 

flood information.  

 

The overall aim of this SFCA is to enable NPTCBC to undertake the justification test aspect of 

TAN15 and to subsequently locate their proposed development areas taking into account the 

consequences of any flooding. In order that this aim is achieved, the following objectives will be 

met: 

 

• Identify and assess the sources of flooding on a strategic scale including fluvial, tidal, 

groundwater, overland flow and from artificial sources.  

• A review of historical flooding information of the study areas. 

• Identify existing flood management procedures currently in place, flood defences and 

flood warning etc. 

• A review of previous hydraulic modelling exercises undertaken for the area, and updating 

them where necessary. 

• Assess potential increases in surface water runoff arising from the new developments, 

including the application of Sustainable Drainage Systems (SuDS). 

 

1.6 Limitations 

 

The information, views and conclusions drawn concerning the site are based, in part, on 

information supplied to Clarkebond by other parties. Clarkebond has proceeded in good faith on 

the assumption that this information is accurate. Clarkebond accepts no liability for any 

inaccurate conclusions, assumptions or actions taken resulting from any inaccurate information 

supplied to Clarkebond from others. 
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2 Study Areas 

2.1 Location 

 

The eight study areas for this SFCA have been defined by NPTCBC within their LDP, and they 

are highlighted on the below figures 2.1 and 2.2 

 

Six of the study areas are within Port Talbot and the adjoining area of Aberafan, and two are 

approximately 22km north east in Glynneath.  

2.2 Port Talbot Study Area 
 

The Port Talbot and Aberafan sites (described as Port Talbot sites from here on) are defined by 

the M4 motorway to the north east, the sea to the south west, Baglan Energy Park to the north 

west and to the south east by an urban area where Port Talbot and Margam converge with no 

clear boundary. The overall Port Talbot study area is defined by the reaches of the flooding 

caused by the Afon Afan, Baglan Brook and the Ffrwd Wyllt and covers the area to the west of 

the M4 for a length of approximately 7km. 

 

Figure 2.1 Individual Port Talbot Study Areas 
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The Port Talbot study areas are in predominantly urban environments, with residential properties 

and associated infrastructure accommodating the majority of it, however Study Areas 1 and  5, 

Purcell Avenue and Tirmorfa are greenfield sites, and Study Area 6, Afan Lido and land to the 

rear of Tywyn School is previously developed, comprising a mix of brownfield and  operational 

development (Lido and associated car park).  

 

The wider study area, and that which forms the overall study area of the hydraulic model is 

predominantly urban, with large areas of residential dwelling, commercial and employment land, 

shopping precincts adjacent to the Afon Afan and large commercial/industrial uses within the 

Harbourside Strategic Regeneration Area.  

 

2.3 Glynneath Study Area 

 
The study areas in Glynneath are defined to the south by the River Neath, and to the north, west 

and east by residential developments. 

 

Figure 2.2 Glynneath Study Areas 

 

Study area 7, Park Avenue is predominantly undeveloped greenfield, with the exception of a 

small brownfield area to the south west and the line of the former A465. Study area 8, Trem-y-

Glyn is an existing residential facility with landscaped grounds. The overall Glynneath study area 

is confined to an area measuring approximately 1km by 0.4km. 
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2.4 Hydrological Climate 

 

The Port Talbot area has an average annual rainfall of 900mm, it sits within the 800-1000mm 

range of the Average Annual Rainfall map from the Flood Estimations Handbook (FEH) by 

Marshall & Bayliss. 

 

The Glynneath study area has a higher average rainfall figure of 1400mm as it sits within the 

1200-1600mm range of the FEH Average Annual Rainfall map.  

 

Derived from the Flood Studies Report (FSR) rainfall ratio, the typical rainfall profile for the Neath 

Port Talbot region, in common with much of South Wales, is a low intensity, long duration event 

commensurate with frontal weather systems. However, short duration high intensity rainfall 

events can also be experienced, particularly during the summer months. 

  

2.5 Local Watercourses 

 

Afon Afan 

 

The Afon Afan is approximately 22km long with a catchment of 91km
2
, It runs from the village of 

Cymmer where it is formed by the converging rivers Corrwg and Gwynfi. The river catchment is a 

high gradient catchment, with boulders and bedrock being the predominant substrate. It 

experiences rapid fluctuations in flow depending on the level of local rainfall and the water levels 

rise and drop very quickly. It follows a generally south westerly course through the steep and 

forested narrow Afan valley before turning in a southerly direction toward Port Talbot. The river 

flows under the M4 and A48 in a formal, manmade channel before discharging into the Bristol 

Channel just past the Docks entrance.   

 

The river is tidal as far upstream as Velindre, but a weir exists approximately half a mile 

downstream at Green Park which aims to prevent tidal inundation through the river channel 

running through the town of Port Talbot itself. During times of higher than normal tides, such as 

the Mean High Water Spring tide (MHWS) the weir is overtopped and the tide reaches Velindre, 

this can cause problems with high fluvial flows within the river as its capacity is reduced.  

 

Afon Ffrwdwyllt 

 

The Ffrwdwyllt, also known as the Nant Cwm Farteg is a small river, which runs for approximately 

9km between its source west of Maesteg and Port Talbot Docks, it is served by a catchment of 

20km
2
. It was originally a tributary of the Afan until it was diverted in the 18

th
 century toward the 

old iron works in Port Talbot – the diversion remains in place to date and the river discharges into 

the Port Talbot Docks.  
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Baglan Brook. 

 

The Baglan Brook is a small watercourse to the north of the study area, it follows the M4 

motorway for approximately 1.6 miles before heading west for another 0.5 miles toward its 

discharge into the River Neath. 

 

River Neath 

 

The Afon Neath is the largest river local to the study areas of this SFCA, and it passes directly 

past study area H1/34, Park Avenue. Its sources originate high in the Brecon Beacons and it has 

a 252km2 catchment over its 32km length. Similar to the Afon Afan, the Neath is surrounded by a 

steeply forested catchment, and until the lower reaches where it flattens out and issues into the 

Bristol Channel it is a fast flowing main river. The river catchment is high gradient, and are steep 

and stony in the upper reaches and like the Afan, experiences rapidly changing water levels 

depending on rainfall events.  

 

The River Neath supports two canal networks, the Neath Canal and the Tennant Canal, the 

Neath Canal runs from Glynneath to Briton Ferry and the Tennant from Aberdulais to Swansea 

Docks. 

 

2.6 Topography 

 
The topography of the land can affect the hydrological regime of an area and dictate how the 

catchment responds to rainfall. Typically, watercourses in lower lying, flatter areas respond 

gradually to rainfall and in times of flood can have long duration events. Watercourses in steeper 

upland areas can respond quickly to rainfall but the flood events themselves have a shorter 

duration. 

 

Port Talbot 

 

In the case of the Port Talbot, the wider study area is broadly flat, however just to the north east 

of the M4, and upstream of the river catchments the land is significantly steeper and at a higher 

altitude, resulting in the possibility of fast flowing waters within the river that will affect the study 

area. This gives rise to the possibility of the onset of what would typically be deemed to be flash 

flooding, but with a longer duration. 

 

 

Glynneath 
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The Glynneath study areas are situated in the base of the Neath Valley, and as such are 

considered to be broadly flat when compared with the steep sided valleys that surround them. 

Similar to the Port Talbot study areas, the flat topography near to the steep valleys and steep 

longitudinal river profiles can give rise to flash flooding.  

 

2.7 Geology 

 

Port Talbot 

 

The geology of the Port Talbot sites are shown on the 1:50,000-scale British Geological Survey 

map in Appendix C. The Drift and Solid editions of this map shows the underlying geology of the 

site to comprise Recent/Pleistocene Tidal Flat deposits overlying Lynfi Member mudstone, 

siltstone and sandstone Measure deposits of Carboniferous age alongside similarly aged 

deposits of South Wales Middle Coal Measures 

 

The underlying “solid” geology is likely to occur as a combination of mudstone, siltstone 

sandstone with inter-bedded coal seams. 

 

Glynneath 

 

The Geology of the Glynneath study areas are shown on the 1:25,000-scale British Geological 

Survey map in Appendix C. The drift edition of the map shows the underlying geology of the 

study areas to comprise Alluvium of Quaternary age, generally of clay, silt, sand and gravel.  

 

The underlying “solid” geology is likely to occur as edition South Wales Coal Measure deposits of 

Sandstone from the Carboniferous period.  

 

2.8 Hydrogeology 

 

Port Talbot 

 

Guidance from the Environment Agency indicates that the underlying bedrock deposits within the 

Port Talbot study area are designated as a Secondary A. These can be fractured rocks that do 

not have a high primary permeability and do not produce large quantities of water for abstraction. 

However, they are important for maintaining base flows of local rivers and for local supplies. The 

overlying Drift deposits have High Leaching Potential and for this reason the site sensitivity is 

regarded as medium. 
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Glynneath 

 

The Environment Agency Aquifer designation for the Glynneath sites shows Secondary A 

classified Aquifers running along the Neath Valley. It also indicates that the site is not within a 

Groundwater source protection zone (GPZ) and that there is an intermediate rating for Ground 

water vulnerability.  
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3 Data Collection and Review 

 

3.1 Overview 

 

The purpose of this section is to detail the methods of data collection and reviews that have been 

undertaken in the preparation of the report.  

 

The programme of works undertaken in the preparation of this SFCA is as follows:. 

 

• Identification of the local stakeholders; 

• Collation and review of available data; 

• Review of received data against the SFCA objectives; 

• Identification of gaps in data; 

• Provision of options to address gaps in data; and, request additional information 

where required; 

• Production of a broad-scale assessment of flood risk based on revised flood 

modelling. 

 

3.2 Stakeholder Meeting 

 

The introductory meeting undertaken in November 2012 was held at NPTCBCs offices at the 

Quays, Baglan Energy Park, with representatives from Clarkebond, the County Borough Council 

and Natural Resources Wales (NRW). The meeting identified the key information that could be 

provided by each party or stakeholder, the data that was required for Clarkebond to source and 

the scope of the SFCA. 

 

The following stakeholders were contacted to provide data and information with respect to flood 

risk, which was used to inform this SFCA: 

 

• Neath Port Talbot County Borough Council; 

• Environment Agency Wales (Now Natural Resources Wales) 

• Dwr Cymru Welsh Water 

 

Data was provided in either GIS format or a format that required manipulation for use as a GIS 

dataset.  
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3.3 Information Received 

 

Stage 1 and 2 Strategic Flood Consequence Assessment 

 

The initial analysis for the NPT LDP in relation to flood risk was undertaken through a combined 

Stage 1 and 2 SFCA. This considered the entire County Borough of Neath Port Talbot. It was 

informed by the Preliminary Flood Risk Assessment (PFRA) for NPT. 

 

The stage 1&2 SFCA applies a high level consideration of all potential housing sites within the 

County Borough and refers to comments made by consultees such as Natural Resources Wales 

and Dwr Cymru Welsh Water to the Pre Deposit Plan (2011) which are outlined in the Deposit 

Climate Change and  Flooding Topic Paper (August 2013).  

 

Though the Stage 1&2 SFCA considered the County Borough as a whole, only two of the Spatial 

Areas are relevant to this Stage 3 SFCA: Port Talbot, and the Neath Valley.  

 

The Stage 1&2 SFCA identified sites that required additional information, including modelling 

where appropriate, due to the complexity of the situation and to take into account the effects of 

other influences including climate change. In relation to climate change, the commentary from the 

Stage 1&2 SFCA is as follows: 

 

“The current flood maps do not consider Climate Change, however, it is well documented that 

sea levels are anticipated to rise as a result of Climate Change. 

  

The latest predictions based on the UK Climate Projections 2009 indicate: 

 

• Average UK summer temperature is likely to rise by 3-4°C by the 2080s. In general, 

greater warming is expected in the southeast than the northwest of the UK, and there 

may be more warming in the summer and autumn than winter and spring. 

 

• Average summer rainfall across the UK may decrease by 11% to 27% by the 2080s. 

While this is the average, there will be a big change in rainfall between the seasons, with 

winters becoming wetter and summers drier. 

 

• Sea levels are expected to rise. The central estimate (taking into account land 

movement) highlight sea level is projected to rise by 36cm in London by the 2080s.Sea 

levels around Wales are predicted to rise by approximately 20cm by 2050. 

 

• Extreme weather events are likely to become more common 
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On a national level, Planning Policy Wales (PPW) indicates that Wales is likely to experience the 

following changes, related specifically to flood risk, to the climate and impacts arising from 

climate change: 

 

• Increase in winter rainfall and in the frequency of intense rainfall 

• Rising sea levels 

• More extreme weather, such as severe storms 

 

The anticipated impacts include: 

 

• An increase in flash flooding due to heavy rain and an increase in river and coastal 

flooding and erosion 

• Increased pressure on sewer systems 

• Increase in winter storm damage 

 

Information issued in connection with the review of the Shoreline Management Plan indicates 

likely significant changes to the coast such as: 

 

• Greater frequency of storms 

• Increased wave heights 

• Increased erosion 

• Fluctuating rainfall; and 

• Increasing river flows 

 

A key risk along the shore will be future changes in tidal surges, winds and storms. The 

combination of high tides and strong westerly and south-westerly winds, increasing wave height 

and tidal surges is a significant threat in terms of future coastal erosion and flooding. However, 

UKCP09 concludes that in most locations, the trend in storm surge levels cannot be clearly 

distinguished from natural variability. The Environment Agency recommends that climate change 

impacts on tidal inundation should be considered over a 100 year lifetime of development for 

residential properties and other highly vulnerable development and 75 years for other 

developments. 

 

Changes in precipitation patterns could have implications for river flows which could affect 

meandering patterns, alignment of intertidal channels, development and breaching of sand spits, 

fluvial discharge and flood risks. Any effects on shoreline evolution are considered likely to be 

localised. 
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This is further evidenced by information provided in the UK Climate Change Risk Assessment 

published by the UK Government in January 2010, which identified the following information in 

the Summary document relating to Floods and Coastal Erosion: 

 

'Climate change may result in more flooding, due to higher river flows (caused in 

particular by an increase in the quantity and intensity of winter rainfall) and rising sea 

levels. The frequency of river flooding may double or quadruple by the 2080s. Rising 

sea levels may accelerate coastal erosion and the deterioration of coastal flood 

defences. Changes in rainfall patterns may also increase the risk of surface water 

flooding, although suitable information is not currently available for analysing this in 

detail.' 

 

The Catchment Flood Management Plan analyses future flood risk using the assumptions that 

peak rivers will increase by 20%, sea level will rise a total of one metre by 2100 and there will be 

a 10% decrease in forestry coverage, increasing flows in the upper reaches of affected 

catchments. In addition, increases in the incidence of extreme and stormy weather are expected. 

These changes have the potential to have a significant impact on the coastline of the UK, 

including the low lying coastline of Neath Port Talbot and to have a significant impact on the 

frequency of flooding events generally. 

 

The CFMP identifies key locations within the County Borough that are considered to be at risk 

currently and those likely to be at risk by the end of the century if measures are not taken to 

manage the increasing risk. Areas at risk by 2100 include Pontardawe (100-500 properties at risk 

from flooding during a 1% Annual Exceedance Probability (AEP) flood event, Neath (500-1000 

properties) and Port Talbot (> 1000 properties). A large number of properties are identified as 

being at risk in Aberafan, central Port Talbot and also areas of Taibach and Cwmafan. In 

Glynneath and Resolven the number of properties at risk is predicted to increase to 100-500 by 

2100. Furthermore, the CFMP identifies that future increases in tide levels will result in tidal flood 

risk extending further upstream with Neath, Briton Ferry, Jersey Marine, parts of the Fabian Way 

corridor and the main Swansea-London railway identified as being at risk.” 

 

Port Talbot Spatial Area. 

The Port Talbot Spatial Area extends from the administrative boundary with Bridgend in the east 

to the tidal estuary of the river Neath at Baglan in the west. There are a number of watercourses 

within the spatial area including the tidal harbour, River Afan, River Kenfig, Ffwrd Wyllt, Coal 

Brook and Ty Du Brook. 

 

The area has an important historical heritage and a number of industrial uses still operate along 

the coastal corridor near to the tidal harbour and wharf including Tata steel works. As a result of 

the closure of BP and other operations within Port Talbot Docks there remain large areas of 
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brown-field land, in addition, Harbourway (Peripheral Distributor Road) is due to open in 2013 

and will open up areas of the Dockland for new development. 

 
The LDP Spatial Strategy is to facilitate growth in the County Borough, with a focus on the 

coastal corridor. Port Talbot has been identified as an area for growth over the LDP period and a 

range of development types have been proposed including sites for employment, housing, 

industry and mixed use. Baglan Energy Park and Port Talbot Docklands are identified as 

strategic regeneration sites and their development will lead to remediation of previously 

developed land.  

 

The Stage 1&2 SFCA considers the wider areas within the spatial area in order to allocate a level 

of flood risk to them, and to identify any consequences of developing them. It uses the 

correspondence from NPTCBC drainage department and DCWW detailed in the PFRA to 

determine the extent of existing surface water flooding, and considers the DAMs and NRW Flood 

Maps to determine tidal and fluvial flood risk and to review the sites. The requirement for a Stage 

3 SFCA is brought about by the need for further investigation and because climate change is not 

included within the DAMs or Flood Maps, and so the flood extents needed to be modelled in more 

detail to satisfy TAN15.  

 

The DAMs for the area confirm that large expanses are within Flood Zones B, C1 & C2.  

• Areas within Zone B include small areas of Baglan Energy Park, Aberafan & Harbourside 

• Areas within Zone C1 include (but are not limited to) Aberafan to the east of the A4241 

and the majority of Harbourside/Docks area. 

• Areas which include Zone C2 include parts of Aberafan and Baglan Energy Park, and the 

docks.  

 

The Stage 1&2 SFCA makes reference to NRW surface water flooding susceptibility plans, which 

indicate that large areas of Port Talbot encompass areas that are: 

• More susceptible 

• Intermediately susceptible, and; 

• Less susceptible.  

 

Pockets of areas within Aberafan, Baglan and Port Talbot Docks, amongst others (which are not 

relevant to this study) are more susceptible to surface water flooding. 

 

The Stage 1&2 SFCA identifies that the main area of concern with regard to surface water 

flooding in Port Talbot is the Pentwyn Baglan area, which most recently suffered from a flood 

event in August 2012 and inundated 5 properties as well as causing local highway disruption.  

This known area is to undergo improvement works  
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The Stage 1&2 SFCA has been utilised to allocate residential sites primarily out of fluvial and tidal 

flood plains, where this has not been possible, the Flood Zone has been noted along with any 

recommendations from NRW regarding mitigation measures. If necessary these have been 

assessed in the stage 3 SFCA.  

 

The Stage 1&2 SFCA identified that four sites in the Port Talbot area needed to be assessed 

within this Stage 3 SFCA. 

 

H1/17 Harbourside (Including Henshaw Street (SFCA Study Area 2), Gasworks site (Study Area 

3) and Harbourside (Study Area 4)  

 

H1/18 Afan Lido and Land to the Rear of Tywyn School (Study Area 6) (Required to check 

against climate change impact). 

 

H1/20 Purcell Avenue (Study Area 1) (Required to check against climate change impact) 

 

H1/21 – Tir Morfa Rd (Study Area 5) (Required to check against climate change impact) 

 

 

The above sites will be assessed with reference to the updated DAMs, NRW Flood Maps and the 

revised hydraulic model in relation to the justification test of TAN15. 

 

Neath Valley Spatial Area. 

The Neath Valley has been identified as a growth point in the Valley areas to encourage 

reinvigoration. 

 

The Neath Valley spatial area encompasses the communities of Abergarwed, Melincourt and 

Clyne, Resolven, Cwmgwarch, Blaengwrach and Glynneath. The River Neath and Neath Canal 

pass through the spatial area and contribute to flooding of the valley floor. There are two further 

rivers in the spatial area, Clydach Brook and Nant Gwrach. 

 

The wider area DAM for the Neath Valley identifies that large areas of the Neath Valley lie within 

flood zone C1, C2 and zone B. 

 

The River Neath runs through the spatial area, and areas of the Valley floor are therefore 

identified as areas of flood risk. In the Neath Valley this does not affect the existing communities 

of Melincourt, Clyne or Abergarwed which lie just outside the identified area of flood risk. The 

DAM however identifies that the majority of Resolven lies within Flood Zone C2 (due in part to the 

confluence of Clydach Brook with the River Neath) as does the western area of Glynneath. A 
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high proportion of Glynneath is also identified as lying in Zone B, as sedimentary deposits in the 

area indicate that it has flooded in the past. 

 

The NRW data on Flood Risk identifies that large areas of the Valley floor flood due to risk 

associated with the River Neath. This affects undeveloped areas along the Valley floor such as 

areas of open countryside between settlements as well as the individual communities. 

 

The NRW Flood Zone data identifies additional areas of Glynneath as lying in areas of flood risk 

associated with a 0.1% or greater chance of flooding. The areas identified within Flood Zones 2 

and 3 include the majority of Resolven (due in part to the confluence of Clydach Brook with the 

River Neath), areas of Cwmgwrach (due in part to the confluence of Nant Gwrach and Nant 

Blaen-Clairch with the river Neath) and the western area of Glynneath (including the Morfa Glas 

area). 

 

Data from NRW on surface water flood risk shows that large areas of the Neath Valley are 

susceptible to surface water flooding. The majority of Cwmgwrach has less and intermediate 

susceptibility to surface water flooding and a band of more susceptibility traces the line of Nant 

Gwrach into the centre of the village. Areas of Morfa Glas are more susceptible to surface water 

flooding in addition to further pockets throughout the community of Glynneath. Approximately 

60% of Glynneath has intermediate and less susceptibility to surface water flooding with the 

western area of Glynneath particularly vulnerable. 

 

Review of the Catchment Flood Management Plan (CFMP) shows that Glynneath is of particular 

concern, where the number of properties at risk is predicted to increase from 25-50 currently to 

100-500 by 2100 and Resolven where an increase from less than 25 to 500-1000 is predicted. 

 

The Neath Valley Spatial area lies within sub-area 4 of the CFMP and is covered by Policy 4. The 

CFMP states that there are over seven kilometres of raised defences in the Upper Neath sub-

area which provide varying standards of protection. The main urban areas of Glynneath and 

Resolven are protected to a 1% AEP flood event standard from Main River flooding by recent 

defence schemes. However, there is increasing flood risk within the area primarily due to the 

overtopping of existing defences in a future 1% AEP flood event as a result of climate change 

predictions. 

 

Policy Option 4 states – “areas of low, moderate or high flood risk where we [NRW] are already 

managing the flood risk effectively but where we may need to take further actions to keep pace 

with climate change.” 
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The Stage 1&2 SFCA references the PFRA with relation to surface water flooding in Glynneath, 

specifically the recent (2007) flooding of Rock Street/Lancaster Gate & the Morfa Glas area being 

on the NRW Community Risk register.  

 

The Stage 1&2 SFCA identified two site in the Neath Valley Spatial area that needed to be 

assessed within this Stage 3 SFCA: 

 

Two potential sites were identified within the SFCA to provide housing stock, Trem-y-Glyn and 

Park Avenue.  

 

H1/35 ,Trem-y-Glyn, Glynneath (Study Area 8)  

H1/23, Park Avenue, Glynneath (Study Area 7)  

 

The Justification Test will be applied to the identified sites to confirm whether development is 

feasible or otherwise. The additional SFCA work should include: 

 

• The category of Flood Zone within which the proposed development site lies; 

• The flood risk constraints in accordance with TAN15 

• The development should be demonstrated as complying with the TAN15 Justification 

Test 

• An assessment on the impact of flooding on the development and the impact of the 

development on flood risk elsewhere 

• Sufficient detail to satisfy the LPA that flood risk to the development and the impact of the 

development on flood risk elsewhere will be appropriately managed.  

• Any planning constraints within the development areas designated in the LDP. 

 

The above requirements will be addressed within this Stage 3 SFCA.  
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Hydraulic Model 

 

Natural Resources Wales (NRW) have undertaken significant modelling of the Port Talbot study 

area, and passed the model on to Clarkebond to extend and refine for the purposes of the SFCA.  

 

The model provided was initially constructed by Hyder in collaboration with Environment Agency 

Wales (EAW) in 2010 (EAW have since become NRW), it incorporates flows from the Afon Afan 

and Ffrwyd Wyllt, and has been run with 8 flow boundary conditions: 

 

• 100 Year Fluvial event & MHWS Tidal – Defended topography 

• 100 Year Fluvial event & MHWS Tidal – Undefended topography 

• 1000 Year Fluvial event & MHWS Tidal – Defended topography 

• 1000 Year Fluvial event & MHWS Tidal – Undefended topography 

• QMED Fluvial event & 200 Year event Tidal – Defended topography 

• QMED Fluvial event & 200 Year event Tidal - Undefended 

• QMED Fluvial event & 1000 Year event Tidal – Defended topography 

• QMED Fluvial event & 1000 Year event Tidal - Undefended 

 

The flood extent, depth & hazard for each event was mapped and provided within the report as 

appendices.  

 

The model concluded that the flood defences along the Afon Afan are not sufficient to prevent 

fluvial flooding, but that they are effective with regard to tidal flooding as the flooding during the 

200 and 1000 year tidal events were significantly reduced when the defended model was 

compared with the undefended.  

 

This model required updating to include for climate change, as the rainfall intensity increases and 

sea level increase predicted for the future were not considered. The new Peripheral Distributor 

Road was also not included, and it was considered that this would be key in the flow routes of 

any flooding from the Afon Afan and Ffrwyd Wyllt, so its details were provided to enter into the 

new model.  

 

Development Advice Maps (DAMS) 

 

The DAMS for this study area have been extracted directly from the Welsh Government website. 

The DAMs are based on the NRW Flood Map (Zone C) and The British Geological Survey drift 

data (Zone B) 
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Surface Water Flooding 

 

Surface water flooding is typically generated by short duration, intense rainfall events where 

precipitation is unable to infiltrate the ground or enter drainage systems. Subsequently, water 

may become transferred overland causing localised flooding. 

 

The Preliminary Flood Risk Assessment (PRFA) prepared by NPTCBC as the Lead Local Flood 

Authority in 2011 suggests that the Port Talbot study area is not in immediate threat of surface 

water flooding, and that the higher risk areas of the Neath Port Talbot catchment are those at 

higher altitudes and of steeper topography. The PFRA informed the Stage 1 & 2 SFCA, which 

considered the County as a whole with regard to potential residential development sites. 

 

Fluvial Flooding 

 

Fluvial flooding is most commonly caused by intense rainfall causing flash flooding, or following 

prolonged rainfall upon saturated ground, resulting in overbank flows conveyed on the floodplain 

adjacent to the river. Various situations can exacerbate fluvial flood risk, such as culvert or bridge 

blockage or infrastructure failure. 

 

NRW provided Flood Maps for the entire study area. The Flood Maps show the extent of Flood 

Zones 2 and 3, as defined in Table 1.3, for all Main Rivers (i.e. watercourses under the 

jurisdiction of NRW). 

 

The Flood Maps have been developed by NRW using a broad-scale model (JFLOW). More 

detailed hydraulic models use more accurate topographic data and rigorously derived flow 

estimates to define flood extents. Where hydraulic models exist, these provide greater accuracy 

in defining flood extents and supersede the JFLOW-derived Flood Maps in these locations. 

 

In addition to the above information, NRW has provided the Catchment Flood Management Plan 

(CFMP) that covers the study areas of Port Talbot and Glynneath– the Ogmore to Tawe CFMP. 

 

Tidal Flooding 

 

Tidal flooding occurs when sea level rises above the normal tidal range, which can affect the 

open coast and estuarine areas. In addition to high tides, tidal flooding can become exacerbated 

by storm or tidal surges and from wave action. High sea levels can cause tide locking, which may 

reduce the drainage of water from rivers and sewers causing an additional source of risk. 
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In addition to the CFMP, the Swansea Bay Shoreline Management Plan (SMP), specifically Sker 

Point to Swansea Docks, outlines how the tidal systems in and around this shoreline should be 

managed over the next 30 - 100 years. 

 

Historical Flooding Records 

 

The NPTCBC PRFA details the recorded flooding events of the Neath Port Talbot administrative 

area, and the flooding incidents reported within that relate to the study area are extracted from 

the document. 

 

Flood Defences 

 

Traditionally, flood defences are often man-made structures, such as walls or embankments, 

adjacent to the open coast or aligned along the banks of a river system, which are intended to 

prevent flooding of land that lies behind. More recently, ‘softer’ approaches have been adopted, 

such as the allocation of land to flood, in preference to somewhere more vulnerable. Flood 

defences do not entirely remove flood risk and a residual risk will remain, if for example, an 

embankment becomes breached or is overtopped. 

 

The NRW flood maps indicate that flood defences are in place along the lower stretches of the 

Afon Afan and that large areas of Aberavon are protected. 

 

Glynneath is also protected by flood walls along the banks of the Neath, though the sites 

considered are not directly defended.  

 

Artificial Sources of Flooding 

 

The NPTCBC PFRA has been used as a guide for any flooding stemming from artificial bodies of 

water. 

 

Groundwater 

 

Groundwater flooding occurs when water levels in the ground rise above surface elevations and 

cause spring resurgence. The NPTCBC PFRA states that there are no specific areas of historical 

groundwater flooding within the Neath Port Talbot administrative area, and therefore the study 

site. 

 

Topographic Data – Light Detection And Ranging (LiDAR) 
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LiDAR is an airborne mapping technique that uses a laser to measure the distance between the 

aircraft and the ground. It varies in accuracy depending on the nature of the terrain such as in 

woodlands or complex urban areas. However, LiDAR data is generally recognised to be accurate 

to within +/- 50 to150mm when compared to actual vertical levels. 

 

NRW has provided LiDAR for part of the study area, which was contained within their hydraulic 

model. 

 

This LiDAR data was supplemented by further LiDAR data requested by Edenvale Young 

Associates, and was again supplied by the Environment Agency. 

 

Topographic Data – Ground Based Measurement.  

 

Topographic survey data was used by the modelling team to accurately detail culverts, 

underpasses and other hydraulic structures to ensure that the model was sufficiently accurate.  

 

Future Design Information 

 

The Peripheral Distributor Road (PDR) that serves Docks/Harbourside was not complete at the 

time of modelling, but will be by the time any proposed developments would take place. As such 

it needed to be included within the hydraulic model. NPTCBC provided the 3D model of the road 

and all underpasses, culverts and relief channels associated with it to Clarkebond for its manual 

inclusion within the hydraulic model. 

 

Geographical Data 

 

NRW provided GIS layers showing the location of the Main Rivers (i.e. watercourses within their 

jurisdiction) within the study area. Also provided in GIS format were the catchment and sub-

catchment boundaries for the larger watercourses within the study area. 

 

 

Sewer Flooding 

 

Sewer systems are typical to all the urban locations within the study area. Modern sewer systems 

are typically designed to accommodate storm events with a 3.3% annual probability (1 in 30 year 

return period) and are normally separated into foul and surface water sewers. Older sewer 

systems were often constructed without consideration of a design standard and it is confirmed 

within the PFRA that local sewers are designed to a 1 in 5 year or 20% annual probability 

capacity. In addition, these systems were often designed to convey foul and surface water flows 
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in combination. Consequently, storm events with a return period exceeding 30 years would be 

expected to result in flooding of some parts of the sewer system. 

 

The management of storm water/foul water for the study area is the responsibility of Dwr Cymru 

Welsh Water (DCWW) and NPTCBC. In addition, private individuals may be responsible for 

drainage systems that operate prior to discharge either into a watercourse or into a public sewer. 

 

3.4 Policy Review 

 

In order to place flood consequences and risk within the context of national, regional and local 

policies, a review of relevant policy documents has been undertaken. This review is included 

within Appendix B of this report. 

 

The policy review includes greater detail with regard to TAN15 than is presented throughout the 

main report. It also provides details of the justification test aspect of TAN15 which plays an 

important role in the development allocation process by steering development into the lowest 

flood risk zone possible. Where this is not possible, or for wider sustainability issues development 

has to be located within a high risk zone, the justification test provides criteria that should be 

adhered to in order to justify the location of development within a flood risk area. 
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4 Flood Risks in the Study Areas of Neath Port Talbot 

This section outlines how the data collected has been disseminated and used in order to assess 

the flood risks posed on a strategic scale within the study areas. 

 

The predominant method of disseminating flood related information is through the use of the 

Tan15 DAMs, the NRW Flood Map and the hydraulic model of the Port Talbot study area to 

confirm the extent of flood risk.  

 

Appendix A includes maps that have been produced of the study areas for application of the 

justification test aspect of TAN15. Appendices A1-A6 show the DAMS for the study areas, as well 

as the NRW Flood Map for fluvial and tidal flooding and the flood extent maps created by 

Edenvale Young through their modelling. 

 

 

4.1 Requirements of TAN15 

 

Although TAN15 does not contain specific guidance on the requirements of SFCAs, its 

overarching aim is to steer development to the lowest possible flood risk areas. Where this is not 

possible, development should be justified in order for it to be located within a flood risk zone. 

 

The aim of this SFCA is to aid NPTCBC in their placement of development and where necessary 

provide greater detail sufficient for the justification test aspect of TAN15 to be undertaken. 

 

With regard to surface water runoff, TAN15 requires post development runoff rates to be no 

greater than the pre-development rates. In addition, developers should seek to utilise SuDS, 

wherever local conditions allow. 

 

Appendix 1 of TAN15 provides greater detail on the assessment of flood consequences at the 

individual site level. 
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4.2 Fluvial and Tidal Flooding 

 

Fluvial and Tidal Flood Zone Mapping 

 

Extracts from the Flood Map provided by NRW for Flood Zones 2 and 3 throughout the study 

area are shown in Appendix A. 

 

The maps within Appendix A shows that the most significant areas of Flood Zones 2 and 3 are 

situated to the north west of the A4241 which bisects Aberavon, and also approximately half of 

the developed land between the Afon Afan and the Afon Ffrwyd Wyllt. This is attributed to the 

previously named rivers overtopping during extreme events. The Docks themselves are also 

highlighted as being within Flood Zone 3.  

 

The area of Aberafan highlighted as Flood Zone 3 (to the west of the Afan) is shown as protected 

by flood defences.  

 

The Glynneath study areas are shown as being within a combination of Flood Zones 1, 2 and 3. 

The larger site adjacent to the Afon Neath is predominantly within Flood Zone 1, with small areas 

of Flood Zone 2 to the west and Flood Zone 3 to the east.  

 

The smaller site to the north (Trem y Glyn) is mainly within Flood Zone 3.  

 

Historical Flooding 

 

The NPTCBC Preliminary Flood Risk Assessment and SFCA detail the recorded flooding events 

of the study area, and these are limited to three main historic events: 

 

• 1909 – Part of Aberavon flooded to C.1.5m, believed to be caused by the Afon Afan 200 

people made homeless. 

• 2008 – County Wide, but including Baglan, Caused by combinations of highway run off / 

highway drainage issues/ culverted watercourses/intake grids 

• 2010 – Baglan, 5 properties were inundated when an un-named watercourse overtopped 

due to a blockage in the Pentwyn Culvert near to the M4. This also caused local 

highways disruption. 

 

Impact of Climate Change 

 

It is predicted that climate change will bring milder wetter winters that are characterised by 

periods of long duration rainfall. In contrast, frequent and short duration, high-intensity rainfall 
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linked with longer drier summers is predicted. These scenarios are likely to cause increased 

flooding from fluvial, surface water and sewer sources. 

 

In terms of fluvial flooding, guidance within TAN15 along with other Environment Agency and 

DEFRA guidelines indicate that peak river flows will increase by 20% over the next 50 – 100 

years. In the absence of flow data but presence of water level data, the DEFRA report 

FD2320/TR2, ‘Flood Risk Assessment Guidance for New Development’ (DEFRA, 2005) can be 

used to estimate the effects of climate change on flood levels. Section 11 of the DEFRA report 

outlines that a proposed development should set finished floor levels at 600mm above the 1% 

annual probability flood levels and include a further 150mm freeboard. However, the use of such 

guidance to inform land raising within a flood risk area should be treated with caution as it may 

present an increase in flooding to third parties via flood water displacement. Therefore, the use of 

this guidance should be superseded by detailed hydraulic modelling when supporting a proposed 

development. 

 

The DAMS and NRW Flood Map do not include an allowance for climate change. Therefore, in 

locations where climate change extents are not available, it is typically recommended that as a 

precautionary measure, the NRW defined Flood Zone 2 should be treated as Flood Zone 3 

inclusive of climate change. In this case however, the modelling exercise has been undertaken 

with an inclusion of a 20% additional flow to account for climate change and has been applied to 

the 1 in 100 year or 1% probability fluvial events and 1 in 200 year or 0.5% tidal events to indicate 

the future flood extent.  

 

Unmapped Watercourses 

 

The NRW Flood Map covers the majority of watercourses within the study area. However, where 

catchments are less than 3 km2 in area, the NRW mapping does not typically define Flood Zones 

2 and 3. Consequently, there are some locations where Flood Zones are not defined. These are 

generally in areas of higher elevation within the headwaters of small catchments or minor 

tributaries. 

 

4.3 Groundwater Flooding 

 

Groundwater flooding occurs when the level of groundwater increases sufficiently so it rises 

above the level of the ground and causes flooding. It is often dependant on the underlying 

geology of an area and occurs following prolonged rainfall. 

 

Groundwater flooding within the majority of South Wales is typically a greater risk in areas with 

significant Coal Measures that were previously mined. However, the majority of the former coal 

mining areas within the study area are believed to be fully recovered and therefore do not present 
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a significant risk of flooding. Therefore, groundwater levels are not a significant flood risk on a 

strategic scale within the study area. 

 

Inspection of the NRW Groundwater Source Protection Zones (SPZ) within the study area has 

not identified any areas located within an Inner Zone SPZ2.  

 

In addition to the SPZ maps, NRW have also produced Aquifer Designation maps indicating 

which geological strata could contain significant volumes of groundwater. Inspection of the 

Aquifer Designation maps indicates that the bedrock geology in the study area is classified as 

Secondary Aquifer A and Secondary Undifferentiated, meaning it has permeable layers capable 

of supporting water supplies at a local scale, but also areas that had previously been designated 

as minor or non aquifers.  

 

4.4 Flooding from Artificial Sources or Reservoirs 

 

Artificial water bodies such as canals and reservoirs present a different flood risk to potential 

development than more natural watercourses or water bodies. The inflows/outflows to a canal or 

reservoir are generally controlled by weirs, sluices or similar structures. In addition, they often 

have the capacity to store water thus attenuating the peak flood flow and reducing the risk of 

flooding to downstream areas.  

 

There are no incidents of reservoir or canal flooding in the study area according to the PFRA, 

however the indicative online flood maps provided by NRW indicate that the Docks area of Port 

Talbot is at risk of flooding from the Cwm Nant-Y-Glo body of water upstream of the Ffrwyd Wyllt 

– the flood extent matching that of the fluvial flooding from the same watercourse. 

 

4.5 Surface Water and Surcharged Drainage Flooding 

 

TAN15 Requirements 

 

The majority of the guidance provided by TAN15 relates to the impact arising from fluvial and tidal 

flooding. However, the document (in particular, Section 7 – Assessing Flood Consequences) 

outlines a need to assess the consequences arising from other forms of flooding such as surface 

water flooding. 

 

A specific guideline with respect to surface water within TAN15 involves the mitigation and 

management of surface water runoff arising as a result of new development. These aspects are 

covered in Section 5 of this SFCA report. 

 

Historical Flooding 
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The majority of flooding incidents recorded in the PFRA relating to surface water tend to occur in 

the River Neath catchment rather than within the study area, these are often caused by 

surcharging of the local sewer or highway drainage systems.  

 

There are however reported incidents of flooding attributed to surcharged sewers in the Baglan 

area as recent as 2008. 

 

Any future development would be required to include a provision of SuDS to reduce the volume 

and rate of surface water runoff to the local sewer system, thereby reducing the risk of flooding by 

this mechanism. 
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5 Flood Risk Management 

This section outlines the existing flood risk management undertaken within the study area, 

relevant to each of the flood risks described in Section 4 above. 

 

5.1 Fluvial and Tidal Flood Risk Management 

 

Catchment Flood Management Plans 

 

The CFMPs covering the study area outline the Environment Agency’s existing flood risk 

management role. The main roles of the Environment Agency within flood risk management are 

summarised as follows: 

• Flood mapping such as the national level Flood Map showing the 1% annual probability (fluvial), 

0.5% annual probability (tidal) and 0.1% annual probability flood outlines; 

• Strategic planning and development control such as ensuring flood risks have been adequately 

considered and mitigated (where necessary) as part of development control; 

• Flood defence asset management and operations delivery, such as using the NFCDD defence 

data to hold information and undertake routine maintenance of defences and construct new 

alleviation schemes; 

• Maintain permissive powers on Main Rivers; 

• Lead role in flood forecasting and incident management; and 

• Raise and maintain a sufficient level of public awareness. 

 

The CFMP also outlines the Environment Agency’s role in future flood risk management and has 

undertaken catchment and sub-catchment hydraulic modelling to estimate the impact on flood 

extents and levels as a result of various future scenarios. These future scenarios have been 

based on increases attributed to urbanisation, climate change and land use. 

 

Using the information from the future hydrological estimation, the CFMP has included a number 

of objectives to limit the damage and harm to people, property and the environment in the future. 

 

In order to sustainably manage flood risks through the CFMP area, policies have been identified 

for individual areas within the CFMP boundary, known as Policy Units. 
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For each Policy Unit, the existing and future risks are identified and quantified (in terms of 

properties at risk and potential damages) with a policy selected from six policy options, which are 

as follows: 

 

1. No active intervention; 

2. Reduce existing flood risk management actions; 

3. Manage flood risks at the current level; 

4. Take further action to sustain the current level of flood risk into the future; 

5. Take further action to reduce flood risk; and 

6. Take action with other to store water or manage run-off for overall flood risk reduction or 

environmental benefits. 

 

Once the preferred policies are identified, the CFMP then outlines a series of actions that should 

be implemented to help meet the policy requirement. 

 

Ogmore to Tawe (inc. Thaw and Cadoxton) CFMP 

 

Within the Ogmore to Tawe CFMP, the study area falls into the Port Talbot sub area. The 

preferred policy for this Policy Units is Policy 5, this policy is described as: 

 

“Areas of moderate to high flood risk where we can generally take further action to reduce flood 

risk.” 

 

The CFMP states that “This policy will tend to be applied to those areas where the case for 

further action to reduce flood risk is most compelling, for example where there are many people 

at high risk, or where changes in the environment have already increased risk. Taking further 

action to reduce risk will require additional appraisal to assess whether there are socially and 

environmentally sustainable, technically viable and economically justified options.” 

 

In this case, the Port Talbot area, though not necessarily the study area, contains around 3,840 

properties at risk from a 1% or 1 in 100 year flood event, with the possibility of a further 2,250 

properties becoming at risk in the future. It is not clear from the CFMP whether this is due entirely 

to climate change related flood level increases or an increase in the housing stock, or a 

combination of both. 

 

5.2 Flood Defences 

 

Where required, flood defences are typically focused in and around urban areas where for social, 

economic and sustainability reasons these are required to minimise disruption to individuals, 

businesses and the wider community. 
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Fluvial defences within the study areas typically consist of formal raised man-made flood 

defences, These can be found in the form of a number of short reaches of walls or raised banks 

along the lower reaches of the Afon Afan and also lengths of walls along the north bank of the 

River Neath just downstream of the Park Avenue study area which protects against fluvial 

flooding of the south west of the site. 

 

The flood maps within Appendix A show the location of formal defences and structures within the 

study area.  

 

The DAM for the study area indicates that Baglan Moors in the northern part of the study area is 

in Zone C2, i.e. it is not protected by flood defences. However the NRW Flood Map shows this 

area within Flood Zone 3 and protected by formal flood defences.  

 

Although the NRW Flood Map indicates the presence of flood defences, they also show still show 

the areas that would flood in the event that the defences were breached or overtopped, so areas 

of land situated behind these defences are still attributed with a flood risk. In addition, the flood 

defences themselves are not necessarily designed to protect against the 1% annual probability 

fluvial event flood, therefore, they would be overtopped during an event of this magnitude if the 

standard of protection is less than the 1% annual probability event. Where required, areas 

benefiting from defences have been investigated through a Stage 2 SFCA. 

 

Railways and major roads may also provide informal flood defence structures that are not 

necessarily maintained as flood management infrastructure. These infrastructure features are not 

shown on the NRW Flood Map as flood defences, however any area of raised elevation 

(excluding walls & buildings) are included within the revised flood model prepared by Edenvale 

Young Associates and if appropriate will be shown as a barrier to flood waters by blocking their 

flow path. 

 

5.3 Residual Risk 

 

Whilst flood defences do offer significant benefit, residual risk must be considered during 

evaluation of suitable sites for development allocation. Residual risks are typically greater to 

areas immediately behind flood defences. Given the high-level nature of this SFCA, no 

assessment of residual risks has been made. It is suggested that an assessment of the likely 

flood routes associated with overtopping or infrastructure failure should form part of a site specific 

FCA where required. An appreciation of the actual or residual risk can therefore be identified 

through this process. 
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5.4 Flood Warning Areas 

 

NRW operates a flood warning service in areas under their jurisdiction (i.e. Main Rivers) that are 

at risk of flooding, which is available on their website 

(http://naturalresourceswales.gov.uk/alerts/?lang=en#.UhN3apK1Exg). There are four flood 

warning codes that indicate the level of severity of flooding expected to the area (Table 5-1). 

 

Flood Warning Code Description 

Flood Alert Flooding of low lying land and roads is 

expected. Make the necessary actions to 

prepare for a flood event. 

Flood Warning Flooding of homes and businesses is 

expected. Take immediate action 

Severe Flood Warning Severe Flooding is expected. Extreme Danger 

to life and property is expected. Take 

immediate action. 

All Clear Flood watched or warnings are no longer in 

force in this area. 

Table 5.1: NRW Flood Warning Codes 

 

Within the study areas the flood warning or flood watch areas essentially match those areas 

within the flood zone indicated on the NRW Flood Map. This area is shown in Appendix A.  

 

The flood warnings are disseminated through a variety of mediums that include TV, radio, and 

Flood Warnings Direct, which is a service direct to a telephone, fax, pager and/ or internet. 

Loudhailers are also used in certain circumstances. There is also an emergency Floodline 

number (0845 988 1188) and a quick dial number for individual rivers. 

 

NRW aim to give a minimum of two hours warning prior to the onset of a flood event, however the 

rapid onset of some flood events, for example after a breach in flood defences or following a 

period of high intensity rainfall, means that sufficient warning cannot always be realised. In 

addition, during localised storms on catchments or sub-catchments with a quick response time, 

providing up to two hours warning could prove particularly difficult. 

 

Natural Resources Wales River Level Service 

 

In addition to the Flood Warning Service, NRW operates a River Level Service for various 

watercourses under their jurisdiction. This is a web-based service that provides up-to-date river 

level data along with recent levels and maxima. It also provides a water level at which flooding is 

possible within the catchment. For the study area, the following rivers are included: 
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• Afon Afan just upstream of Port Talbo at Cwmafan (Pwyll-y-Glaw)  

• Afon Ffrwyd Wyllt at Taibach; and 

• River Neath, downstream of the study areas at Resolven (Melincourt) 

 

5.5 Groundwater Flood Risk Management 

 

Historically, groundwater flooding has been relatively unknown in terms of predicting when and by 

how much it will cause flooding. This coupled with the limited known sources of groundwater 

flooding within the study area has meant that there are limited management practices in place to 

reduce the impact of groundwater flooding. 

 

5.6 Management of Surface Water and Drainage Flooding 

 

Principles 

 

Traditionally, built developments have utilised piped drainage systems to manage storm water 

and convey surface water runoff away from developed areas as quickly as possible. Typically 

these systems connect to the public sewer system for disposal to local watercourses and/or 

treatment. Whilst this approach rapidly transfers storm water from developed areas, the alteration 

of natural drainage processes can potentially impact on downstream areas by increasing flood 

risk and reducing water quality. Receiving watercourses are therefore much more sensitive to 

rainfall intensity, volume and catchment land uses after a catchment or areas of a catchment 

have been developed. 

 

In addition, as flood risk has increased in importance within planning policy, a disparity has 

emerged between the design standard of conventional sewer systems (3.3% annual probability, 

or 1 in 30 year) and the typical design standard flood (1% annual probability, or 1 in 100 year). 

This results in drainage inadequacies for the flood return period developments need to consider, 

often resulting in potential flood risk from surface water/combined sewer systems. 

 

A sustainable solution to these issues is to reduce the volume and/or rate of water entering the 

sewer system and watercourses. 

 

 

 

 

5.7 Sustainable Drainage Systems (SuDS) 
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SuDS are the preferred method of TAN15 to manage surface water runoff generated from 

developed areas. They seek to manage surface water as close to its source as possible and 

therefore act as a natural drainage system. Typically, this involves moving away from traditional 

piped systems and using ‘soft’ engineered solutions. 

 

In order to comply with the requirements of TAN15, NRW and Neath Port Talbot County Borough 

Council, proposed drainage systems (preferably via the use of SuDS) should be designed to 

ensure effective operation up to and including the 1% annual probability design standard flood 

including a reasonable increase in rainfall intensity to account from climate change (typically 

+30% for residential development and 20% for commercial or retail development). 

 

Wherever possible, SuDS techniques should seek to contribute to each of the three goals 

identified below with the favoured system contributing significantly to each objective. Where 

possible SuDS techniques for a site should seek to: 

 

• Reduce flood risk (to the site and neighbouring areas); 

• Reduce pollution; and, 

• Provide landscape and wildlife benefits. 

 

These goals can be achieved by the SuDS management train, a hierarchical approach outlined in 

The SuDS Manual (CIRIA report C697), where each component adds to the performance of the 

whole system. The hierarchy is as follows: 

 

1. Prevention - Good site design and upkeep to prevent runoff and pollution (e.g. limited paved 

areas, regular pavement sweeping); 

2. Source control - Runoff control at or near to source (e.g. rainwater harvesting, green roofs, 

pervious pavements); 

3. Site control - Water management from a multitude of catchments (e.g. route water from roofs, 

impermeable paved areas to one infiltration or holding site); and, 

4. Regional control - Integrate runoff manage from a number of sites (e.g. into a detention pond).  

 

In keeping with the guidance of TAN15, LPAs should encourage the application of SuDS 

techniques. This section presents a summary of the more commonly used SuDS techniques 

currently available (see Table 5.2 Below) and a review of the soils and geology of the study area. 

This will enable NPTCBC to identify where SuDS techniques could be employed in development 

schemes (Table 5.3 and Table 5.4). 

 

The application of SuDS techniques is not limited to one technique per site. Often a successful 

solution will utilise a number of techniques in combination, providing flood risk, pollution and 

landscape/wildlife benefits. In addition, SuDS can be employed on a strategic scale, for example 
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with a number of sites contributing to large scale jointly funded and managed SuDS, however, 

each development site must offset its own increase in runoff and attenuation cannot be “traded” 

between developments. 

 

SuDS Design 

 

As per the requirements of TAN15, the design of SuDS measures should be undertaken as part 

of the drainage strategy and design for a development site. A ground investigation, including 

appropriate infiltration testing would be required to assess the suitability of using infiltration 

measures, with this information being used to assess the required volume of on-site storage. 

Hydrological analysis should be undertaken using industry-approved procedures, to ensure a 

robust design storage volume is obtained. 

 

During the design process, liaison should take place with the LPA and NRW in order to establish 

that the design methodology is satisfactory and to also agree on a permitted rate of discharge 

from the site. 

 

A key consideration of SuDS design is the maintenance regime to ensure they operate 

effectively, which should be sufficiently detailed and agreed at the design stage. The 

maintenance regime should set out a framework with a clear identification of responsibility for the 

lifetime of the proposed development. 
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Table 5-2 – SuDS types. 

SuDS Type Description Water 
Quantity 

Water 
Quality 

Amenity 
Biodiversity 

Living Roofs The use of planted (Sedum) matrix on 
building roofs designed to store and slow 
down runoff rates. This method is 
dependant on building types, it requires 
shallow sloping or flat roofs and is more 
suited to schools or commercial premises 
than residential houses.  

•  •  •  

Grey Water 

Harvesting 

The re-use of waste water to reduce 
potable water demand for uses that do not 
require potable water but do rely on mains 
supply. Typically suited to use in 
communal buildings rather than individual 
residences.  

•  o  o  

Rain Water 

Harvesting 

Collection of rainwater from roofs to be re-
used to reduce potable water demand. Can 
be used on individual premises and can be 
as basic as a water butt or as advanced as 
a pumped and treated system to provide 
clean water for washing etc. 

•  o  o  

Permeable 

Surfacing/ 

Filter Drains 

These allow rainwater to infiltrate through 
the surface at a faster rate than rainfall 
intensity to a sub-base or storage unit 
where it can remain before either infiltrating 
into the sub-grade or a sewer/drainage 
ditch if infiltration is not sufficient. 
Permeable surfaces require relatively level 
surfaces.  

•  •  X 

Filter 

Strips/Swales 

These can be designed to infiltrate if space 
and soils permit, or conveyance and 
treatment rather than using a piped 
system. This allows the water to be 
cleaned whilst also slowing down the rate 
to the discharge point. These systems 
favour large areas at gentle gradients, site 
design should take them into account at an 
early stage if proposed.  

•  •  o  

Basins/Ponds These are used for collection and storage 
of water before it is discharged off site. 
They retain and slow down the flow rates 
and may not necessarily hold water 
permanently. Retention ponds can create 
permanent wetlands to form part of the 
sites recreational amenity area. The 
provision of ponds and basins require 
careful planning in the masterplan, steeply 
sloping sites can preclude the inclusion of 
ponds. 

•  •  •  

 

• Suitable 

o Suitable depending on conditions 

X Not suitable 
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SuDS Utilisation within the Study Area of Neath Port Talbot 

 

The underlying ground conditions of a development site will often determine the type of SuDS 

approach to be used at development sites. It should be a pre-requisite of any development to 

demonstrate that a SuDS facility can work for the site, or to provide reasons as to why SuDS are 

unachievable. In the absence of full ground investigations, the information provided within this 

section can provide a reasonable summary and starting point for the potential use of SuDS 

throughout the NPTCBC area. 

 

Based on a review of the BGS geological dataset potentially suitable SuDS techniques that would 

have been identified that are likely to be suitable based on the underlying geology is summarised 

in Table 5-3 and Table 5-4 below. The information contained within the tables and this section 

represents a guide that should not be used to accept or refuse SuDS techniques. 

 

As shown in Table 5-3 and Table 5-4, there are likely to be variable infiltration rates throughout 

the study area but with limited areas of obvious high infiltration. In addition, the SuDS technique 

applicable to an area or location could be dependent on the thickness or presence of the 

superficial deposits or soils. 

 

Table 5-3: Bedrock Classification in Terms of Infiltration/SuDS 

SuDS Technique Permeability Required Geology Location 

Infiltration Moderate-High Sandstone Glynneath 

Aberafan/Port Talbot 

Infiltration/Attenuation Low-Moderate Siltstone Aberafan/Port Talbot 

Attenuation Low Mudstone Aberafan/Port Talbot 

 

Table 5-4: Superficial Deposit Classification in terms of infiltration/SuDS 

SuDS Technique Permeability Required Geology Location 

Infiltration Moderate-High Sand/Gravel Glynneath 

Western Aberafan 

Infiltration/Attenuation Low-Moderate Silt Eastern Aberafan/Port 

Talbot 

Attenuation Low Clay Eastern Aberafan/Port 

Talbot 

 

Aberafan and Port Talbot contain varying geology which comprise different infiltration properties, 

the use of infiltration based SuDS needs to be considered further at the detailed design and FCA 

stage.  
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SuDS Constraints 

 

There are several constraints that may limit the application of SuDS. These will vary between 

locations and may include: 

 

Groundwater Use / Vulnerability 

 

Groundwater resources can be vulnerable to contamination from both direct sources (e.g. into 

groundwater) or indirect sources (e.g. infiltration of discharges onto land). Groundwater 

vulnerability within the study area has been determined by the Environment Agency, based on a 

review of aquifer characteristics, local geology and the leaching potential of overlying soils. 

 

As identified in Section 4.4, NRW has produced Aquifer Designation maps to identify the potential 

for underlying geology to support significant volumes of groundwater. Much off the geology in the 

Port Talbot area is deemed to be Secondary Aquifer A and as such would not restrict SuDS on 

account of it not containing significant volumes of groundwater. However, Secondary Aquifer 

(undifferentiated) geological strata makes up the rest of the area, and would typically have lower 

permeability, which may restrict the use of infiltration type SuDS measures. 

 

Groundwater Source Protection Zones 

 

Groundwater Source Protection Zones (SPZ) are defined by NRW as areas of groundwater 

resources that are potentially susceptible to pollution. Inspection of the available data has 

identified no areas within the study area located within a SPZ. This indicates that there are no 

resources used for public water supply that should be safeguarded from potential pollution. 

 

Other Constraints 

 

There are a number of other potential constraints to the use of SuDS that should be investigated 

as part of a proposed development, these are summarised as follows: 

• The depth of the groundwater table; 

• Ground contamination – the potential for contaminants within the ground to become ‘mobilised’ 

when infiltration water is encouraged to soak away. Typically prevalent in previously developed 

areas; 

• Ground conditions or infiltration rates; 

• Site slopes; 

• Surface water run-off quality and quantity; 

• Capacity of the receiving watercourse or tidal water levels causing ‘tidelocking’; 

• Maintenance requirements; 

• Economical viability; and, 
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• Ecological considerations. 
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6 Updated Hydraulic Model 

6.1 Overview and Background 

The model for Port Talbot as supplied by Natural Resources Wales (NRW) and constructed by 

Hyder in 2010 forms the basis of the hydraulic modelling for this SFCA, however numerous 

amendments and improvements were required to update it for NPTCBCs purposes including, but 

not limited to: 

 

• Climate change was not included 

• The Peripheral Distributor Road (PDR) was not included 

• The extent of the model was not sufficient to prevent “glasswalling” where the flood 

waters build up against a nonexistent vertical plane occurring where the flood waters 

would normally pass through. 

 

In addition, many inputs from the original model were altered during the course of the modelling 

work to improve convergence of water courses and schematisation of key structures and flow 

routes.  

The Baglan Brook was not included within the Hyder model, however previous modelling work 

undertaken by Edenvale Young on behalf of Clarkebond for NPTCBC was utilised and merged 

with the Hyder inputs. The inflows to the Baglan Brook were recalculated using up to date 

hydrological techniques, and furthermore, rainfall profiles were calculated as part of the 

boundaries used within the model.  

 

6.2 Boundary Data 

 
The various locations within the model where boundary data is required to inform how water may 

enter and exit the model area are shown in Figure 6.1 below.  
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Figure 6.1 – Model Boundary Locations.  

 

Boundaries were derived as required, and used for the following combinations of tidal, fluvial and 

pluvial return periods as agreed with NRW.  
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Tidal Fluvial Pluvial Climate Change? 

MHWS 1 in 100 year 1 in 100 year No 

MHWS 1 in 1000 year 1 in 1000 year No 

1 in 200 year QMED 1 in 2 year No 

1 in 1000 year QMED 1 in 2 year No 

MHWS 1 in 100 year 1 in 100 year Yes 

1 in 200 year QMED 1 in 2 year Yes 

 

6.2.1 Fluvial Boundaries 

 
The hydrological inflows from the Afon Afan were extracted directly from the existing NRW model, 

and aside from timing differences to synchronise the peak of the fluvial events of the Afon Afan 

with the peak in the tidal boundary, they retain the same data. This hydrology has not been 

reviewed as it is understood that NRW will have reviewed their own information prior to issue.  

 

The Baglan Brook has three inflow locations, one at the upstream extent of Upper Baglan, one at 

the upstream extent of the Lower Baglan and finally one between the confluence of the Upper 

and Lower Baglan and the Tidal Gate. The Baglan Brook inflows for this project were recalculated 

for this project using the latest ReFH techniques based upon catchment characteristics.  

 

Where required, climate change was accounted for by increasing the derived flows by 20%. 

 

6.2.2 Tidal Data 

 
Tide levels for each return period were recovered from the GIS layer provided by NRW as per the 

Joint Probability: Dependence Mapping and Best Practice document (Ref: FD2308/TR1 and 

TR2). This provides maximum tide levels for return periods from 2 to 1000 years at points 1km 

apart spaced around the entire UK.  

 

The nearest point to the area of interest would normally be chosen, however for Port Talbot, more 

than one could have been used, and as such the highest point was used to ensure a 

conservative approach to the results.  

 

A surge profile was also provided by NRW, this was derived from an historic data set acquired 

from the Proudman Oceanographic Laboratory for the Mumbles tide gauge. This data set was 

processed to determine the highest tide of the year – a high water spring tide and the 48 hour 

period either side.  
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Guidance is to provide the surge profile coincident with high tide, and that the surge should be 

scaled to generate peak levels as given in the NRW GIS layer. 14.5mm increases per year of sea 

level rises were added to calculate the tidal data.  

 

6.2.3 Pluvial Inputs 

 
Pluvial outputs were only required for the development areas, all of which are on the low-lying 

ground between the coast and the hills. As such, the pluvial boundary was only applied to this low 

ground, as there would be no benefit from including rainfall up the valleys, and an unnecessary 

risk of modelling instabilities. 

 

One of the outputs of the ReFH process used to derive design flows, is the design hyetograph 

based upon depth duration frequency curves for the area. The Lower Baglan inflow catchment is 

most representative of the low-lying ground, so the rainfall hyetograph was extracted from this 

inflow calculation and applied across all the low-lying areas. 

 

This input was calculated using a storm duration of 13.25 hours, to match the critical storm 

duration of the Afon Afan. 

 

A 30% reduction was applied to the pluvial inflows to represent the effect of infiltration. 

 

As a conservative approach, the areas used to calculate the pluvial and the fluvial inflows in the 

low-land catchments overlap, however the increase in flow caused by the rainfall is relatively low 

and the effects of the double accounting of areas are not significant. 

 

Where required, climate change was accounted for by increasing derived rainfall intensity by 

20%. 

 

6.3 Model Elements 

 

6.3.1 Afon Afan and Ffrwyd Wyllt 

 
Main Channels 

The 1D elements of both of these watercourses are incorporated exactly as they were in the 

supplied EA model. Spot checks of a number of sections were undertaken to ensure that section 

data is appropriate. The Manning's roughness coefficient used (0.04) seem to be are slightly 

higher than expected, however, they are within the acceptable range of roughness for a natural 

river channel and remain unchanged. 
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Certain key structures were also examined, and again it could be suggested that the loss values 

seem a bit higher than expected, however, these values are within an acceptable range and 

remain unchanged. 

 

There are no structures that specifically control flow rates, such as sluices, flaps or pumps on 

either of these watercourses. 

 

 

 

New Flood Relief System 

At the downstream end of the Ffrwd Wyllt, there has historically been a problem with an 

undersized culvert through which all flows were intended to pass into the dock system. As part of 

a new road scheme which passes this area, a new flood relief system has been implemented 

which was not represented within the original NRW model. 

 

This has been added to the new model according to supplied design drawings from the new 

scheme. The modelling includes the in-line flow route, represented as an overflow weir into open 

channel (dry at low flows) which passes under the road through a large rectangular culvert and 

discharges onto the 2D domain where it flows down a spillway into the dock. Also included are 

three further culverts under the new road embankment 200m to the NW of where the Ffrwd Wyllt 

passes under the road. 

 

6.3.2 Baglan Brook 
 

Channel 

For stability purposes, the Lower Baglan, upstream of where it confluences with the Upper 

Baglan, was removed from the 1D model, and was represented in 2D instead. This is not a 

significant portion of channel in terms of flood mechanisms, and a 2D representation is 

considered appropriate. 

 

A short reach referred to as “Lbag_Hydro” that formed a tributary at an inflow location, was 

removed as it is not representative of any identifiable feature on the ground. The inflow remains 

to incorporate the appropriate catchment contributions. 

 

The most upstream reach of the Upper Baglan was removed from the model as being 

unnecessary for this project. Sensitivity tests demonstrated that the impact of trimming the model 

was negligible in the locations of the sites of interest. 

 

All structures remain unchanged from the original model. 
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Key Structures 

There is a pump just downstream of the confluence of the Upper and Lower Baglan channels; the 

purpose of this structure appears to be to prevent water levels rising to flood levels upstream of 

the pump, and to ensure water is able to flow to the sea under conditions where it would 

otherwise be tide-locked for much of the time. The pump's rate of flow in the model is 8m3/s; the 

actual capacity of these pumps has not been confirmed and this value is carried from the 

previous model. 

 

There is also a tide gate to prevent water from the sea backing up the watercourse. The flow area 

of this structure within the model is slightly smaller than that of the pipe upstream of it, which 

seems unlikely. The dimensions of this structure have not been confirmed and remain unchanged 

from the original NRW model. 

 

6.3.3 Culverts in the Floodplain 
 

There are a number of underpasses and bridge openings through embankments which were 

considered better represented using 1D elements in ESTRY. The advantages of using 1D 

elements, instead of just lowering a flow route using the 2D cells, are twofold: 

 

•  The presence of the soffit is represented, and water can subsequently over-top the 

actual embankment too if water levels reach that height 

• Dimensions of the flow routes can be accurately represented, not relying on the coarse 

resolution of the 2D cells (i.e. a 5m wide opening may be accurately represented as 

being 5m wide, rather than either 4m or 8m using 1 or 2 cells in a 4m grid). 

 

6.3.4 Elevation Data 

 
River Corridors 

Bank-lines have been added at the sides of the river to improve the convergence of the model. 

The mathematical equation of HX boundaries (used at the interface of 1D open channels and 2D 

active areas) are optimised if the elevations of all the “Z” points in an active boundary cell (cell 

centre, mid cell sides and cell corners) are approximately at the same elevation. 

 

For the Afon Afan and Ffrwd Wyllt, bank-lines were primarily defined by EA survey data, 

incorporating defence elevations where appropriate, or otherwise bank levels. On the Baglan 

Brook, these elevations were set using data from the cross sections present in the ISIS model. 

There were some locations where this data was not readily available, and elevations were set 

according to the elevations present in the LiDAR data adjacent to the watercourse. 
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Where the watercourses are represented in the 1D elements, the areas accounted for within such 

1D elements are made inactive in the 2D domain (“coded out”), to avoid double counting of these 

areas and as a consequence overestimating the river conveyance. 

 

Shopping Centre 

The NRW model included various geometry refinements around the shopping centre adjacent to 

the Afon Afan. While buildings and walls which are not formal defences are normally excluded 

from models of this nature, these features have been determined by the NRW as being 

necessary to include. As such, these features have been brought into this model, with only slight 

alterations to ensure that areas and lines were snapped to one another to set the elevations to 

the desired levels. 

 

Finished floor levels within the main shopping area and adjacent walkways are all as they were 

defined within the NRW model. 

 

This NRW layer also included polygons to set elevations in the flow routes from the shopping 

centre site, under the adjacent embankment to the SW, and away into the broader floodplain to 

the west. Ideally, these openings would have been represented using embedded 1D elements, 

however, with an absence of data with which to create such elements, the data from the NRW 

layer was reused. 

 

Docks 

The bed level of the Dock was obtained from the data within the EA model (set at 4mAOD 

throughout the whole system). The gate elevation and location, as well as the bypassing route to 

let flows out (the Ffrwd Wyllt discharges into the docks), are all taken directly from the EA model; 

no survey or design information of these structures has been provided. 

 

New Peripheral Distributor Road 

More recently than the creation of either of the supplied models, a new road system has been 

constructed. This starts to the south east of the Afon Afan, and north of the docks and runs to the 

SE. It passes just to the north of the docks and traverses the Ffrwd Wyllt, continuing further to the 

SSE from there for a total length of 4.5km. 

 

Details of this new construction were supplied in CAD drawings, including the overall road layout 

and details of the new flood-relief system from the Ffrwd Wyllt. Elevations for the road and it's 

embankment were extracted directly from the 3D CAD drawings and implements within the model 

as “Z” shapes, while the aprons for the flood-relief system, directing the water into the docs 

required both data from the CAD drawings and information supplied by the NRW in email 

correspondence. 
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6.4 Initial Conditions 

In general terms, the model starts off dry, so that only where flooding occurs will there be wet 

areas in the results. The exceptions to this are outlined below: 

• The estuary area of the Afon Afan was set to have an initial water level of -2.704mAOD, 

which was selected to tie in with the lowest tidal elevation in the boundary data (all the 

events were adjusted over the first hour such that they would all start with this initial water 

level, then ramp to whatever determined water level was calculated for 1hour of 

simulation time). While the polygon selects cells that are higher than that elevation, this is 

handled by TUFLOW as leaving those cells dry. 

• While the majority of the ESTRY channels are started dry, those that are near the tidal 

estuary are set to have an initial water level of -2.7mAOD to tie in this the 2D estuary set 

level. 

• The dock system is set to have an initial water level of 5.65mAOD, a level taken from the 

provided EA model and assumed to be the working level of the dock. 

• ISIS cannot start dry, and therefore has a full set of initial conditions. These were created 

by running a simulation with base flow (2m3/s); levels and flows can then be extracted for 

use as initial conditions. 

• The upper portion of the Lower Baglan, where it is represented in 2D, has a starting 

water level of 3.809mAOD. This is required so that it is wet to an appropriate level at the 

point where it is linked with ISIS, and also so that there are wet cells along its length for 

the SA boundary to add flow to (see section 3.3 above). 

 

6.5 Design Option Representations  

Part of the purpose for building this model was to assess the impact of potential developments. 

The proposed development sites are intended to be made flood free. It has not yet been 

determined by what means they should be kept flood free (bunds, wall, raising the development 

platform, etc), however for modelling purposes it is sufficient to simply raise all the ground within 

these areas to a level that exceeds flood levels. As such, the development cases have been 

represented by raising the development areas by 5m. 

 

6.6 Results 

6.6.1 Pluvial Results 
 

Prior to the study it was considered that pluvial flooding and surface water run-off might have 

been a key flood mechanism for the development sites under consideration. However, the pluvial 

simulation results show that there is no adverse impact from flow routes generated by rainfall 

events on the site of interest. The full range of results can be found in Appendix ? – Edenvale 

Young Modelling Report.  
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Given that the flow input by the rainfall boundaries was conservative and the depth outputs in 

areas inundated from the rivers and tides were not affected by the pluvial inputs, it was decided 

that it was unnecessary to do any further pluvial modelling. Thus the pre- and post-development 

modelling without pluvial inputs are shown in the full report as described above, alongside the 

pre-development pluvial for comparison. 

 

Development sites 1 and 5, Purcell Avenue & Tirmorfa Road are impacted by rainfall ponding 

within the site boundaries due to low spots on the ground surface as identified by the LiDAR. It 

should be noted that this model does not include surface water drainage mechanisms, and as 

such this area may not in reality be impacted to the modelled extent, and the surface water runoff 

can be controlled through SuDS methods applied during detailed design. Due consideration of 

this should however be taken when considering development of these sites. 

 

6.6.2 Flow Routes 
 

Primary flood mechanism locations are shown below, the results are from the MHWS tide with 

Climate Change applied and the 1 in 100 year Fluvial event with Climate Change applied.  

 

 

 

The Afon Afan exceeds defence heights adjacent to and upstream of the shopping centre in all 

fluvial events modelled. Most of the flow to the south of the Afon Afan comes from upstream of 

the Shopping Centre, round the corner and is caused by raised water levels upstream of an old 

bridge. 
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In extreme tidal events, the Afon Afan defences are also overtopped further downstream, where 

the western-most arrows are indicated on the map above. 

The Ffrwd Wyllt also overtops on both banks upstream of the railway line adjacent to the new 

road. Where this flows north west, from the right bank, it reaches site. While flood water does get 

out of banks between the railway and the new road, this is all contained by the new flood relief 

system. 

 

Flooding from the Baglan Brook does not impact any of the sites of interest directly. 
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7 Individual Site Review 

7.1 Overview 

 

This section of the SFCA is dedicated to the review of each individual site, where they are located 

in relation to fluvial and tidal flood zones and how they can be assessed in relation to the 

justification test, if applicable (i.e, if they fall outside of Zone A, the justification test must be 

applied) 

 

According to Figure 1 of TAN15, reproduced as table 1.1 within this SFCA, development within 

Zone C1 can take place provided that the justification test is applied and that any consequences 

of flooding are accepted.  

 

In order that the justification test is passed, the following conditions must be satisfied.  

1. 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 settlement1; or, 

2. 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,  

 

3. It concurs with the aims of PPW and meets the definition of previously developed land 

(PPW fig 2.1); and,  

4. 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. 

 

Sections 5 & 7, and Appendix 1 are extracted from TAN15 and included within Appendix B 
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7.2 Study Area 1 – Purcell Avenue, Sandfields. 

 

This proposed site is located to the north west of the study area, it is currently a greenfield site  

and is identified as being a possible location for 115 residential dwellings.  

 

Appendix A1 the DAM for the location, shows it to be within Zone A, and as such there is no need 

to consider flood risk further according to TAN15.  

 

In order to further satisfy NPTCBC that there is a very low flood risk at this location, the hydraulic 

model for the study area will be taken into account.  

 

In accordance with TAN15, the tidal and fluvial floods have no effect on this site, either during the 

1 in 100 year fluvial event with a 30% climate change allowance, the 1 in 200 year tidal event, or 

the 1 in 1000 year fluvial event. It is also free from floods during both the MHWS tide & the 1 in 

200 year tidal event with climate change allowance. 

 

The site does however suffer from ponding during a 1 in 100 year pluvial (rainfall) storm, however 

this is due to the “plate” rainfall applied to the site gathering at low spots with no allowance for 

site drainage. If developed, the site will benefit from a SuDS system to control surface water 

discharge and channel any excess flows along carefully managed pathways to manage flood risk.  

 

The site currently comprises a fully permeable surfacing by virtue of its greenfield nature, and as 

such any proposed development would require a drainage scheme discharging to greenfield 

runoff rates. The topography is reasonably flat and depending on the density of housing proposed 

the site should suit the use of a pond or basin attenuation system which would allow for a suitable 

treatment level for the SuDS strategy. Where space is not available for such measures, other 

options such as underground storage tanks can be considered. 

 

There do not appear to be any areas local to this site that would be affected by flooding were this 

site to be developed. 

 

Summary 

 

This proposed development site is suitable for development in accordance with TAN15. 
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7.3 Study Area 2 - Henshaw Street  

Forms part of the Harbourside Strategic Regeneration Area 

 

This proposed site is located to the north east of the Afon Afan, adjacent to the roundabout 

serving the Harbour Way area. It is currently occupied by commercial/industrial units and is 

essentially an impermeable site. It forms part of the larger mixed-use strategic regeneration area 

at Harbourside which had been allocated for 520 residential units. 

 

Appendix A2, the DAM for the location shows it to be within Zone C1, so it is currently protected 

by flood defences but in the event that these were breached or overtopped the site would be 

susceptible to flooding.  

 

According to Figure 1 of TAN15, reproduced as table 1.1 within this SFCA, development within 

Zone C1 can take place provided that the justification test is applied and that any consequences 

of flooding are accepted.  

 

Condition 1 is met, as this site is being considered as part of the mixed-use, strategic 

regeneration area of Harbourside to identify possible locations for new housing stock, and such it 

is necessary to assist in the local authority regeneration initiative, and; 

 

Condition 3 could be considered satisfied as the site is currently developed, albeit it by a lower 

vulnerability development. 

 

Condition 4 could be considered satisfied as there appear to be no adverse consequences to 

existing local dwellings in the event that this study area was to be developed. It does not currently 

flood during the 1 in 200 year +CC tidal event combined with the 1 in 100 year +CC fluvial event. 

It does however flood during the 1 in 1000 year fluvial flood when combined with a Mean High 

Water Spring Tide, and as such needs to be managed to ensure that finished floor levels are no 

greater than 600mm below the level of the flood. 

 

The post development modelling undertaken by Edenvale Young uses a blanket 10m increase in 

levels over each study area. This enables the results to be viewed irrespective of the mitigation 

method, be that land raising or flood walls, and in this case the immediate surrounding area of the 

study area is not affected by the raising of the levels. As such this site can be considered as 

passing the justification test, as it can be constructed in such a manner that protects future 

residents whilst not impacting on existing surrounding development.  

 

 

This site is likely to be densely populated due to its proximity to the town centre, it is currently 

approximately 100% impermeable and as such a betterment of around 20% would be expected 
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for the existing site surface water drainage discharge rate. This could be achieved utilising 

permeable surfacing within private courtyards and driveways, the sub-base under the surfacing 

would provide the attenuation to allow for reduced discharge rates. Rainwater harvesting could 

also be utilised in order to minimise the volume of overall site runoff.  

 

Summary 

 

This site passes the justification test, it can be developed with levels raised by approximately 

400mm which will minimise flooding during a 1000 year fluvial event to the 600mm prescribed by 

TAN15. At this level it will not flood during the 1 in 100 year + CC fluvial event or the 200 year 

tidal event.  

 

There is a suitable route for access and egress to the west of the site which will remain dry in all 

flood events. 
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7.4 Study Area 3 – Gas Works Site  

Forms part of the Harbourside Strategic Regeneration Area 

 

This proposed site is located to the north of the Afon Afan, and sits between the Afan and the 

B4286. It is a disused gas works that has been demolished to leave a relatively flat brownfield 

site. The site forms part of the larger mixed-use strategic regeneration area at Harbourside which 

has been allocated for 520 residential units. 

 

Appendix A2, the DAM for the site, shows it to be within Zone C1, and so the justification test 

should be followed as previously for the Henshaw Street site in 7.3. 

 

This site has previously been developed, although it is now a brownfield site since the gas works 

were decommissioned. As such it should be considered as “previously developed” where TAN15 

is concerned.  

 

According to the modelled flood extent, the site does not flood during the 1 in 200 year tidal 

event, or the 1 in 100 year + CC fluvial event. It does however flood to a depth of 0.25m across 

the majority of the site, with a narrow central strip of up to 0.75m during the 1 in 1000 year fluvial 

event.  

 

It is not a requirement within TAN15 to raise the site levels of a residential development above 

that of a 1 in 1000 year fluvial event, only the 1 in 100 year event + climate change, so this site 

could be developed at its current level with minimal site regrading to ensure that it does not flood 

to a greater depth than 600mm during the 1 in 1000 year fluvial flooding event. A detailed 

topographic survey would be required for this site, and a review of the existing levels would 

enable the housing layout to be designed to ensure that the floor levels of the property are at 

such a level to comply with the TAN15 flood requirements. 

 

This site could benefit from an urban based SuDS system. The urban setting and proximity to the 

town centre suggest a medium to high density housing layout, this is unlikely to offer sufficient 

space to allow for a pond storage system, so permeable surfacing and underground attenuation 

would be most likely to be suitable. Though the site has previously been developed, it is now 

disused, and it is likely that a greenfield runoff rate would be required unless a positive 

connection to the existing public sewer network can be identified.   

 

This site could be developed without increasing flood risk to other areas though it would also 

need raising in localised areas to ensure flooding in the 1 in 1000 year fluvial event does not 

exceed 600mm.  
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Summary 

 

This site should be deemed as passing the justification test, and can be developed at its current 

approximate elevation with localised regrading to prevent excessive flooding during the 1 in 1000 

year fluvial flood events. There is a suitable route of access and egress from the north which 

would be open in all flood events up to and including the 1 in 100 year + climate change fluvial 

and 200 year tidal event. 
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7.5 Study Area 4 - Harbourside  

Forms part of the larger mixed-use Strategic Regeneration Area of Harbourside 

 

This proposed site is located centrally within Port Talbot, and is directly adjacent to the existing 

Port Talbot Docks. It forms part of the larger mixed-use Strategic Regeneration Area at 

Harbourside which has been allocated for 520 residential units, and other uses including 

hotels/leisure/recreation, commercial/business properties, bulky goods retail and office use. The 

site is home to the new Peripheral Distributor Road (PDR) which was built to improve access to 

the area and open it up to enable future development.  

 

The site occupies approximately 57 Hectares, and comprises previously developed individual 

brownfield sites alongside existing light industrial and bulky goods retail units and vegetated 

areas 

 

Appendix A3, the DAM for the site, shows it to lie predominantly within Zone C1 and Zone A, with 

a strip of Zone C2 between North Bank Road and the A4241 PDR. 

 

The Proposed development framework plan (Figure 6.1 below) shows the majority of the 

residential areas which are classified as highly vulnerable to be located generally within the Zone 

A and Zone C1.  The development within Zone A need not require any further consideration with 

regard to flood risk, however that which lies within C1 or C2 needs to pass the justification test.  
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Figure 7.1 – LDP land allocation plan for Harbourside (Strategic Regeneration Area). 

 

The development framework plan shows the area of C2 (See appendix A3) south of Harbour 

Way, to be developed with a mix of business, community & sport/recreation use, which is 

classified as less vulnerable development. This less vulnerable land use can be assessed in 

relation to the justification test in a site specific FCA by the appointed developer.  

 

The mixed used area to the south west of the C2 zone is in Zone A, along with the residential 

zone to the far south west of the site (below North Bank Rd) and as such no further consideration 

to flood risk is required.  
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An area of residential development is proposed to the west of the site, between Riverside Rd and 

the docks, this falls into zone C1 and is shown on the hydraulic model to flood during the 1 in 

100+CC fluvial event to around 1m. This zone would need to be raised or walled off in order to 

prevent flooding during this event. This exercise is unlikely to affect adjacent areas as displaced 

flood waters could be channelled into the adjacent docks or Afon Afan.  

 

The Harbourside redevelopment site has been included within the hydraulic model as a whole 

entity as opposed to individual sites, and the extent of flooding largely matches the flood extent 

shown on the TAN15 DAMs and the EA flood maps.  

 

The site was subjected to a 10m blanket land raising exercise within the model, to determine the 

consequences of elevating the surface above the flood levels. This causes increases in flood 

extent in the immediate vicinity of the site boundary, and the result is an increase in flood depth of 

approximately 250-300mm in the Eagle Street/Beverly Street locale. This is unlikely to be 

acceptable when considered within the justification test, but could be managed with the 

introduction of a flood alleviation channel to direct flow along a formal route to the Docks. 

 

In order to confirm the consequences of on site flood mitigation further, it is recommended that 

each individual site in Harbourside be subjected to a detailed Flood Consequence Assessment 

(FCA) with the highways infrastructure included so that the area can be modelled more 

accurately. This would enable the offsite consequences to be assessed in more detail, as the 

10m level raise as modelled for the purposes of this SFCA is used as an indication only.  

 

Due to the expanse of this site, it is likely that a large scale SuDS system could be implemented. 

Large areas of brownfield sites currently occupy the site and are likely to require greenfield runoff 

rates. By identifying the requirements at an early stage it will be possible to include space for 

ponds and storage basins (outside of the flood zones, and above their maximum level) in the 

masterplan to offer a sustainable drainage system. In the event that this is not possible due to 

special constraints then alternative solutions such as underground storage would be required. 

There are numerous existing sites currently operating on the wider site, and if these are to be 

redeveloped they would be required to offer a 20% betterment over existing flow rates providing 

that a positive drainage connection can be proven.  

 

This site does not directly benefit from flood defences immediately surrounding it, however the 

flood defences along the lower reaches of the Afon Afan (from Velindre downstream) do protect it 

from inundation until they are overtopped. Parts of the site are already set above the 1 in 1000 

year fluvial and 1 in 200 year tidal flood event by virtue of the fact that they form part of the 

Docks, which was constructed above the maximum water levels. When the site floods it is due to 

a combination of tidal and fluvial inundation. Because the Afan is tidal until just downstream of 

Velindre, a high tide can severely impact on the flow capacity of the river channel, hence the Afan 



Engineering and Management Consultants  

clarkebond 

   

   

 

WB02944 – Neath Port Talbot SFCA      67

can overtop during a Qmed (Mean Annual Flood Flow) flow event just upstream of the stone arch 

bridge, which also reduces flow capacity. When the south bank overtops, the flood waters flow 

through Port Talbot toward the docks. The lower part of the Afan also floods, and overtops at the 

weir point to the west of the site. The Ffrwyd Wyllt causes flooding to the east of the site, and the 

docks overtop during extreme tidal events causing water to accumulate in the lower parts of the 

site. 

 

The residential elements of this study area can be developed without increasing flood risk 

elsewhere, however in order to fully develop including all commercial and community aspects, a 

significant amount of remodelling would be required to control flood flows If a blanket level 

increase were applied the flood risk to the dwellings immediately north and east of the site 

boundary would increase, but by designing flood relief channels, compensation areas or bunds, a 

flow route to the docks could be developed which would eliminate this risk.  

 

Summary 

 

There are large areas on this site with no flooding issues (Zone A) that are currently allocated to 

residential use and could be developed without further flooding consideration provided that the 

associated infrastructure was designed to allow for emergency access and egress which appears 

eminently possible due to the swath of Zone A that runs up to the new PDR in the north. Areas 

within Zone C will be developable subject to detailed investigation through site specific Flood 

Consequence Assessments and the provision of appropriate mitigation measures. 
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7.6 Study Area 5 – Tir Morfa Road, Aberavon. 

 

This proposed site is located to the west of the study area, and fronts onto the sea, it is currently 

undeveloped grassland and is identified as being a possible location for 75 residential dwellings.  

 

Appendix A4, the DAM for the location, shows it to be within Zone A, and as such there is no 

need to consider flood risk further according to TAN15.  

 

In order to further satisfy NPTCBC that there is a very low flood risk at this location, the hydraulic 

model for the study area will be taken into account.  

 

In accordance with TAN15, the tidal and fluvial floods have no effect on this site, either during the 

1 in 100 year fluvial event with a 30% climate change allowance, the 1 in 200 year tidal event, or 

the 1 in 1000 year fluvial event. 

 

The site does however suffer from very limited ponding during a 1 in 100 year pluvial (rainfall) 

storm, however this is due to the “plate” rainfall applied to the site gathering at low spots with no 

allowance for site drainage or infiltration. If developed, the site will benefit from a SuDS system to 

control surface water discharge and channel any excess flows along carefully managed pathways 

to manage flood risk.  

 

The site currently comprises a fully permeable surface by virtue of its greenfield nature, and as 

such any proposed development would require a drainage scheme discharging to greenfield 

runoff rates. The topography is reasonably flat and depending on the density of housing proposed 

the site should suit the use of a pond or basin attenuation system which would allow for a suitable 

treatment level for the SuDS strategy. If the space is not available, an underground attenuation 

system comprising of a stone sub-base storage network would provide a suitable level of 

treatment and flow attenuation. 

 

There do not appear to be any areas local to this site that would be affected by flooding were this 

site to be developed. 

 

Summary 

 

This proposed development site is suitable for development in accordance with TAN15. 
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7.7 Study Area 6 - Afan Lido and land to the rear of Tywyn School, Aberavon. 

 

This proposed site is located to the west of the study area, and fronts onto the sea; it is currently 

occupied by a swimming pool complex to the north of Channel View and a car park and 

brownfield site to the south. It is identified as being a possible location for 150 residential 

dwellings.  

 

Appendix A5, the DAM for the location, shows it to be within Zone A, and as such there is no 

need to consider flood risk further according to TAN15.  

 

In order to further satisfy NPTCBC that there is a very low flood risk at this location, the hydraulic 

model for the study area will be taken into account.  

 

In accordance with TAN15, the tidal and fluvial floods have no effect on this site, either during the 

1 in 100 year fluvial event with a 30% climate change allowance, the 1 in 200 year tidal event with 

climate change, or the 1 in 1000 year fluvial event. 

 

The site does however suffer from very limited ponding during a 1 in 100 year +CC pluvial 

(rainfall) storm, however this is due to the “plate” rainfall applied to the site gathering at low spots 

with no allowance for site drainage or infiltration. If developed, the site will benefit from a SuDS 

system to control surface water discharge and channel any excess flows along carefully 

managed pathways to manage flood risk.  

 

The topography is reasonably flat and depending on the density of housing proposed the site 

should suit the use of a pond or basin attenuation system which would allow for a suitable 

treatment level for the SuDS strategy. If the space is not available, an underground attenuation 

system comprising of a stone sub-base storage network would provide a suitable level of 

treatment and flow attenuation. 

 

There do not appear to be any areas local to this site that would be affected by flooding were this 

site to be developed. 

 

Summary 

 

This proposed development site is suitable for development in accordance with TAN15. 
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7.8 Study Area 7 - Park Avenue, Glynneath. 

 

This proposed development site is located approximately 22km north east from the main study 

area, and is alongside the Afon Neath.  

 

The Park Avenue site is a mixed-use retail-led development comprising 150 residential dwellings. 

The majority of the site is undeveloped grassland however, a small area to the south west 

appears to have been previously developed, but is now disused and has a small road leading to 

it, this will be referred to as the brownfield area A. The A465 historically ran through the site in an 

east-west direction, the road surface is still in existence however is unlikely to be considered as 

“previously developed” as it was not occupied by buildings.  

 

Appendix A6, the DAM for the location shows the site to lie predominantly within Zone B, with the 

small, previously developed area being within Zone C2. An area located approximately to the 

south and centre of the proposed development lies within Zone A.  

 

Interrogation of the NRW Flood Map shows the majority of the site, with the exception of the 

Brownfield area, to be in Flood Zone 1. The Brownfield area however is shown as being 

protected by flood defences and within Flood Zone 2. 

 

Where the site is classified as being outside of the extreme flood extent i.e. it is above the 0.1% 

or 1 in 1000 year flood level, it can be considered to be acceptable according to TAN15. Where 

the site is within the zone currently indicated as C2, residential dwellings would not be permitted, 

however the land could be developed as car parking or amenity outdoor space, this should be 

considered within the development masterplan. 

 

The brownfield part of the site should be investigated further to determine how the flood defences 

function, if they defend the site to the 1 in 100 year fluvial event as the EA flood maps suggest, 

then it could be re-classified as Zone C1, whereupon it could then be considered for housing 

based on the Justification Test with the plot levels set at such a level as to be no more than 

600mm below that of the 1 in 1000 year flood level. 

 

The flooding mechanism of this site would be the River Neath. Local to the site the area of Morfa 

Glas is a known flood risk area which floods due to an unnamed ordinary watercourse which 

flows through to the River Neath. It appears that the 1 in 1000 year flood area shown as Flood 

Zone 2 on the EA Flood Maps and as C2 on the TAN15 maps is caused by this watercourse.  

 

The study area is currently approximately 95% permeable, it is assumed that the previously 

developed area no longer benefits from a positive surface water drainage connection, and so a 

Greenfield runoff rate is expected for the surface water drainage strategy. The remaining part of 



Engineering and Management Consultants  

clarkebond 

   

   

 

WB02944 – Neath Port Talbot SFCA      71

the A465 may continue to benefit from a positive drainage system, if this is the case then part of 

the new onsite highway works may be able to utilise flow rates higher than the Greenfield rates.  

 

There is scope on this site to offer a surface based SuDS scheme, with swales and basins 

provided if the masterplan permits.  

 

Summary 

 

The majority of the site, within Flood Zone A & B can be deemed to be developable based on the 

requirements of Figure 1 TAN15. The smaller part of the site classified as Zone C2 which covers 

the brownfield part of the site should be considered in more detail during the site specific FCA 

with the aim of reducing its rating to Zone C1, as it appears that it is protected by flood defences, 

in order that the Justification Test can be applied. Further investigation should be undertaken with 

regard to river modelling to determine the flood level at the site. 
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7.9 Study Area 8 - Trem y Glyn, Glynneath. 

 

This proposed development site is located, approximately 22km north east from the main study 

area, and is 300m north of the Afon Neath. It is currently occupied by a residential complex, and 

is proposed as a potential site for 30 new residential dwellings.  

 

Appendix A6, the DAM for the area shows the site to lie predominantly in Zone C2, with a small 

parcel of around 25% of the total area to the east of the site being with Zone B.  

 

The Environment Agency Flood Maps confirm that the Zone C2 area is within Flood Zone 3, but 

that the Zone B area is not within the 0.1% or 1 in 1000 year flood extent.  

 

According to TAN15, this site would not represent a viable site to provide highly vulnerable 

development on. There is no clear reason why the site would be downgraded to Zone C1 to allow 

the Justification Test to be applied.  

 

The flooding mechanism for this site appears to the ordinary watercourse flowing through the 

council owned land of Morfa Glas, this is a known local flood risk area. 

 

Summary 

 

This site lies with Flood Zone C2 and does not offer a viable development opportunity for 

residential use.  
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8 Appendices 
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8.1 Appendix A – Development Advice Maps 
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8.2 Appendix B – Environment Agency Flood Maps 
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8.3 Appendix C – Geological Maps 

 

1. Port Talbot Bedrock Map 

2. Port Talbot Bedrock Key 

3. Port Talbot Drift/Superficial Map 

4. Port Talbot Drift/Superficial Key 

5. Glynneath Bedrock Map 

6. Glynneath Drift/Superficial Map 

7. Glynneath Bedrock & Drift/Superficial Key 
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8.4 Appendix D – Policy Review 
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Policy Review 
A policy review of relevant national, regional and local policies has been undertaken in order to 

ensure this SFCA document is relevant and applicable within the context of all levels of policy. 

 
Water Framework Directive 

 
This European Union legislation was transposed into UK law in 2003. The fundamental 

requirement of the Water Framework Directive (WFD) is related to water quality, whereby it 

requires all watercourses to be of ‘good status’ by 2015. Flooding and flood risk management is a 

consideration of the WFD, particularly within the remit of managing surface water from new 

developments and management of coastal erosion and flood risk. 

 
Western Wales River Basin District 

 
The WFD is administered through River Basin Districts (RBD) with specific guidelines, policies 

and monitoring outlined within River Basin Management Plans (RBMP). The City and Council of 

Swansea is located within the Western Wales RBD with the final report released in December 

2009. This SFCA could form part of the evidence base for the draft RBMP. 

 

The main remit of the Western Wales RBMP is to ensure the ongoing improvement of water 

quality of all waters within the Western Wales RBD. However, the RBMP highlights the links 

between the WFD and other legislation and policy such as the Floods Directive and Environment 

Agency CFMPs and Shoreline Management Plans (SMPs). In addition, the document identifies 

key contributions from various stakeholders to aid in ensuring all waters within the Western 

Wales RBD reach ‘good status’ by 2015 such as: 

 
• Rural land managers: Ensure land management practices are undertaken so as to not 

exacerbate flood risks or can reduce flood risks; 

• Environment Agency: Review redundant flood alleviation structures and identify 

appropriate mitigation, modification or removal; and 

• Local and regional government: Improve management of surface water through the use 

of SuDS and develop Surface Water Management Plans, where appropriate. 

 
Welsh Assembly Government High Level Targets 

 
WAG has responsibility for flood defence policy in Wales and is committed to playing its part in 

wider Government policies for the protection of the environment and biodiversity. In April 2001, 

WAG set out its High Level Targets for flood and coastal defence to facilitate a more certain 

delivery of the Government's national policy aim and strategy for flood and coastal defence in 

Wales. 
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Planning Policy Wales 

 
PPW provides the strategic land use planning policy framework for the effective preparation of 

Local Planning Authorities (LPAs) LDPs. PPW identifies the requirement for the planning system 

to move away from flood defence and the mitigation of the consequences of new development in 

areas of flood hazard, towards a more positive avoidance of development in areas defined as 

being of flood hazard. It also advocates that planning authorities adopt a precautionary approach 

when formulating policies on development and flood risk and when considering planning 

applications. The guidance also suggests that LPAs take a strategic approach to flood risk and 

consider the catchment as a whole. PPW was initially released in 2004 and accompanied by 

TAN15. Although PPW was updated in 2010, it still refers to TAN15 (also released in 2004) and 

therefore the flooding related topics remain relevant to the 2004 version of PPW. 

 
 
Wales a Better Country 

 
“Wales: A Better Country” (WAG, 2003) is the strategic agenda of WAG. The document sets out: 

 
• WAG’s guiding vision of a fairer, more prosperous, healthier and better educated country, 

rooted in our commitment to social justice and to putting health and wealth creation that is 

sustainable at the heart of policymaking; 

• The agenda WAG has for public services in Wales, with a programme for delivering the 

manifesto commitments; 

• The priority issues which are broader than any one section of government and where 

smarter working and working together can make a bigger and longer lasting impact; 

• The way WAG wants to deliver jointly with partners in local government, business, the 

trade unions and the voluntary sector. 

 
People Places Futures: The Wales Spatial Plan 

 
The Planning and Compulsory Purchase Act 2004 (PCPA) is a key element for reducing delays 

within the planning system. The provisions introduce powers that allow for the reform and 

speeding up of the planning system. The Act makes provision for WAG to prepare and publish a 

national spatial plan for Wales (the "Wales Spatial Plan") to which LPAs will be required to have 

regard when preparing their LDPs. 

 

The Wales Spatial Plan (WSP, WAG 2004b and updated in 2008) provides a strategic context for 

the development necessary to allow Wales to fulfil its ambitions for economic success, social 

inclusion and a quality environment. The purpose of the plan is to support and influence spatial 

policies and programmes of WAG and others. Plans to date include the Sustainable Development 

Schemes (SDS), PPW, the National Economic Development Strategy (NEDS) and Rural 
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Development Plans (RDP). WSP reflects the planning policies set out in PPW. The key issues 

identified within WSP are carried through to the relevant local plans and the opportunities and 

conflicts between these plans with the other strategies have been reviewed within the Strategic 

Environmental Assessment (SEA).  

 
Sustainable Development Action Plan 2004-2007 

 
WAG is required by law to develop a scheme stating how it will promote sustainable development 

in the exercise of its functions. WAGs first scheme “Learning to Live Differently: The SDS was 

adopted in November 2000. In March 2004 WAG adopted a revised SDS: Starting to Live 

Differently. The Sustainable Development Action Plan (SDAP) 2004-2007 (WAG 2004c) presents 

how WAG will implement the commitments of this new scheme. This embeds a legal duty for 

sustainable development within activities, including sustainable procurement and minimising 

waste generation, energy, water and transport demands. A key objective, (No. 10) of the SEA, is 

that any flood risk management measures should seek to be sustainable, both in terms of 

maintenance requirements and in ensuring the reintroduction or continuation of natural 

processes. 

 
Environment Strategy for Wales 

 
This sets WAG’s long-term (20 years) strategic direction for the environment of Wales. The 

Environment Strategy (ES) is supported by action plans and links directly with the SDP and WSP. 

This strategy directly references the environmental themes of biodiversity, landscape, climate 

change and flood risk management and supports the approach of managing the risks and 

consequences of flooding. This strategy will be reviewed by WAG and the action plan updated 

annually. 

 

Planning Policy Wales - TAN15 

 
TAN15 was produced in 2004 and therefore has no direct requirements or advice for SFCAs. 

However, the overarching aim of TAN15 is to steer development into the lowest flood risk zone 

without compromising an area’s social and economic growth. 

 

The Justification Test 

 
In order to assess the flood risks posed to a certain area or site, TAN15 operates a precautionary 

framework to ensure that development is either steered into the lowest flood risk area possible 

and undertake a justification test for any development that has to be located within a high risk 

flood zone. In order to define the various flood zones, TAN15 utilises development advice maps 

(DAMs), whereby flood zones are designated according to the flood risk posed to them, as 

outlined within Table B 1. The DAMs for the Study Areas are shown in Appendix A. 
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Table C 1: Flood Zone designations, their associated flood risk definition and use within the 

precautionary framework (Planning Policy Wales, 2004) 

 

Flood Zone Definition Use within the precautionary framework 

A Little or no risk of fluvial/ tidal flooding Justification test is not applied and do not 

need to consider further 

B Areas known to have flooded historically. 

Evidenced by sedimentary deposits 

Used as part of the precautionary approach 

to indicate where site levels should be 

checked against the extreme (0.1% annual 

probability) flood. No need to consider flood 

risks further if site levels are greater than the 

extreme flood level 

C Based on Environment Agency extreme 

flood outline (0.1% annual probability) 

Indicates that flooding issues should be 

considered as an integral part of the 

decision making by the application of the 

justification test, including FCA 

C1 Areas of the floodplain which are 

developed and served by significant 

infrastructure, including flood defences 

Indicates that development can take place 

subject to the application of the justification 

test, including acceptability of consequences 

C2 Areas of the floodplain 

without significant flood 

defence infrastructure 

Indicates that only ‘less vulnerable’ 

development should be considered, subject 

to the application of the justification test, 

including acceptability of consequences. 

Emergency services and highly vulnerable 

development should not be considered. 

 
As particular flooding consequences may not be acceptable for certain development types, the 

precautionary framework of TAN15 identifies the vulnerability of different land uses to flooding. 

Thus, development types have been sub-divided into three categories, as shown in Table B 2. 

 

 



Engineering and Management Consultants  

clarkebond 

   

   

 

WB02944 – Neath Port Talbot SFCA      81

Table C 2: Development vulnerability classifications, as defined by TAN15 (Planning Policy 

Wales, 2004) 
 

Development Category Types 

Emergency Services Hospitals, ambulance stations, fire stations, police 

stations, coastguard stations, command centres, 

emergency depots and buildings used to provide 

shelter in times of flood 

Highly vulnerable 

development 

All residential premises (including hotels and 

caravan parks), public buildings (e.g. schools, 

libraries, leisure centres), especially vulnerable 

industrial development, e.g. power stations, and 

waste disposal sites 

Less vulnerable 

development 

General industrial, employment, commercial and 

retail development, transport and utilities 

infrastructure, car parks, mineral extraction sites and 

associated processing facilities, excluding waste 

disposal sites. 

 
Whilst the overall aim of TAN15 is to locate development within the lowest flood risk areas, some 

existing and potential development sites would be located within higher risk areas such as Zone 

C. Therefore, some flexibility is necessary to enable the ongoing social and economic growth 

within Neath Port Talbot, whilst ensuring that the consequences of flooding are appropriately 

assessed and mitigated. Development can therefore only be located within Zones C1 (or C2 if it 

is a less vulnerable development) if it can be justified that: 

 
• 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; 

• 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, 

• It concurs with the aims of PPW and meets the definition of previously developed land and; 

• 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 

of TAN15 and found to be acceptable (Planning Policy Wales, 2004). 

 
Assessing Flood Consequences 

Where development meets the test outlined in Section 6.2, it is justified in the knowledge that 

known flooding problems could occur, e.g. the development is located within Zone C, or in areas 

of Zone B where local conditions present known flooding problems. In these cases, an FCA 

would be required to ensure that the development remains safe and there is: 

 
• Minimal risk to life; 

• Minimal disruption to people living and working in the area; 
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• Minimal potential damage to property; 

• Minimal impact of the proposed development on flood risk generally; and, 

• Minimal disruption to natural heritage (Planning Policy Wales, 2004). 

 
Therefore, before deciding that whether a development can take place a site-specific FCA should 

be undertaken to examine the likely flood sources, the consequence to any receptors (e.g. 

development) of those floods and any potential mitigation that could reduce the risk of occurrence 

or the consequence of a flood event. An appropriate FCA should draw upon the generic guidance 

and information presented within this SFCA but can be tailored to suit the specific development 

site and local conditions that persist. 

 

To assist in this process, TAN15 states that there are particular flooding consequences that may 

not be considered acceptable for particular types of development. For instance, in view of the 

traumatic impact of flooding on people’s personal lives it is not sensible to allow residential 

development in areas that flood frequently. A frequency threshold of flooding below which 

flooding of development should not be allowed has been developed within TAN15 and provides 

indicative guidance for frequency threshold related to development (Table B 3). 

 

 

Table B 3: Flood frequency guidance (Table A1.14 TAN15) 

 Threshold Frequency (Years) 

Type of Development Fluvial Tidal 

Residential 1% 0.5% 

Commercial / Retail 1% 0.5% 

Industrial 1% 0.5% 

Emergency Services 0.1% 0.1% 

General Infrastructure 1% 0.5% 

 

Beyond the threshold frequency, proposed development would be expected to flood under 

extreme conditions. However, even with adequate mitigation measures TAN15 deems it 

“insensible” to allow particular development to take place where, for example, the velocity and 

depth of floodwaters was such that structural damage may be possible or that people could be 

swept away by the flood. Section A1.15 of TAN15 provides prescriptive, indicative guidance on 

what it considers tolerable conditions for different types of developments. This is outlined in Table 

B 4. 
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Table B 4: Tolerable conditions for different types of development (A1.15 TAN15) 

Type of 

Development 

Maximum depth 

of 

flooding (mm) 

Maximum rate of 

rise of 

floodwaters 

(m/hr) 

Maximum speed 

of 

inundation of 

flood 

risk area (hrs) 

Maximum 

velocity (m/s) 

 Property Access  Property Access 

Residential 

(habitable rooms) 

600 

600 

0.1 4 0.15 

0.3 

Commercial and 

Retail 

600 

600 

0.3 2 0.15 

0.3 

Industrial 1000 

1000 

0.3 2 0.3 

0.45 

Emergency 

Services 

450 

600 

0.1 4 0.15 

0.3 

General 

Infrastructure 

600 

600 

0.3 2 0.3 

0.3 
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8.5 Appendix E – Edenvale Young Hydraulic Model Report 


