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1 INTRODUCTION 

1.1 General 

 

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

(NPTCBC), South Wales in December 2012 to provide a Stage 3 Strategic Flood Consequence 

Assessment (SFCA) to support the Local Development Plan as amended; two sites have been 

identified in the Stage 1 and 2 SFCA as requiring further detailed investigation. Refer to the Stage 

1 and Stage 2 reports for more detail, which are stand-alone documents. 

 

The Welsh Government’s Planning Policy Wales (PPW) provides the 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. 

 

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

 

The general approach of Planning Policy Wales (Edition 6, February 2014), which is supported by 

the Technical Advice Note 15 (TAN15) ‘Development and Flood Risk’ (July 2004) is to advise 

caution in respect of new developments in areas with high risk of flooding by setting out a 

precautionary framework to guide planning decisions.   

 

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. 

 

This Stage 3 SFCA will form part of the evidence base for the LDP and facilitate a risk based 

approach to development of the sites with respect to flood risk.  

 

1.2 Relevant Guidance and Resources 

 

1.2.1 TAN15  

 

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. 
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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 guidelines 

have been applied where relevant in this Stage 3 SFCA. 

 

Appendix A includes extracts from the Welsh Government Development Advice Map relating to 

the study areas 

 

1.2.2 Climate Change Guidance 

 

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 

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 Natural Resources Wales 

(NRW) and DEFRA guidelines indicate that peak river flows will increase by 20% over the next 50 

– 100 years. In the absence of site-specific 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. 

 

These guidelines have been applied where relevant and practical in this Stage 3 SFCA. However, 

the use of such guidance to inform land raising within a flood risk area has been treated with 

caution to avoid increase in flooding to third parties via flood water displacement. 

 

In Stage 3 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. 

 

1.3 The Aim of This SFCA 

 

This is a Stage 3 SFCA, and builds on the work previously undertaken by NPTCBC. Refer to 

Stage 1 and Stage 2 stand alone documents.  

 

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

TAN15 and subsequently to allocate proposed development areas towards areas of lower flood 

risk.  
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1.4 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 DESCRIPTION OF STUDY AREA 

2.1 The Port Talbot and Aberafan Study Area 

 

The study area is 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. It is defined by the extents 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 1a:  Aerial View of Harbour Way (1)   

 

 

Figure 1b:  Aerial View of Harbour Way (2)   
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Figure 1c:  Plan Showing Study Area – Stage 3 SFCA Sites   

 

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

land, retail (adjacent to the Afon Afan) and the large commercial/industrial uses within the 

Harbour side Strategic Regeneration Area.  

 

2.2 SRA2 Harbourside Strategic Regeneration Area 

 

2.2.1 Main Site; 

 

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 Harbour 

side which has been identified for 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 comprises previously developed individual Brownfield sites alongside existing light 

industrial and bulky goods retail units and vegetated areas 
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2.2.2 Gas Works Site;  

 

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 Harbour side 

identified as being a possible location for residential dwellings 

 

2.2.3 Henshaw Street Site;  

 

This proposed site is located to the north 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 Harbour 

side identified as being a possible location for residential dwellings 

 

2.2.4 Green Park Site 

 

This proposed site is located centrally within Port Talbot, and is directly adjacent and south of 

Water Street – a carriageway which links the Afan Way roundabout to the Heilbronn Way/Water 

Street roundabout to the east. The site is bisected by Green Park Street and is adjacent to the 

Afon Afan watercourse. 

 

The Green Park site is identified for residential use and forms part of the larger mixed-use 

Strategic Regeneration Area at Harbour side. It comprises previously developed Brownfield 

areas. 

 

2.2.5 CCRS 1/2 Glanafan Comprehensive School, Port Talbot  

 

This proposed site comprises land adjacent to the existing Comprehensive School and can be 

accessed from Station Road. 

It is located to the south of the Afon Afan which is an area occupied by retail, office and 

commercial units as well as residential units. 

 

The site is currently a Brownfield area and has been identified for residential and retail uses. 

 

2.3 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. 
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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 are also experienced, particularly during the summer months. 

  

2.4 Hydrological Setting & Local Watercourses 

 

2.4.1 Overview 

 

There are three watercourses that flow out of the hills and through the areas of interest: the Afon 

Afan, the Ffrwd Wyllt and the Baglan Brook. 

 

Refer to the hydrological setting of site areas in Port Talbot in Figure 2. 

 

 

Figure 2: Hydrological Setting of the Study Areas in Port Talbot 
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2.4.2 Afon Afan 

 

The Afon Afan is approximately 22km long with a catchment of 91km
2
; it flows from the village of 

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

steep gradient catchment, with boulders and bedrock being the predominant substrate of the 

watercourse. It experiences rapid fluctuations in flow depending on the level of local rainfall 

resulting in a flow regime where water levels rise and fall 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, man-made 

channel before discharging into the Bristol Channel just beyond the Port Talbot 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 via the river in Port Talbot. 

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 if these tides coincide 

with high fluvial flows within the river. 

 

2.4.3 Afon Ffrwd Wyllt 

 

The Ffrwd Wyllt, also known as the Nant Cwm Farteg flows for approximately 9km between its 

source west of Maesteg and Port Talbot Docks, it is served by a catchment of some 20km
2
. It 

was originally a tributary of the Afan until it was diverted in the 18
th
 century towards the historic 

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

the Port Talbot Docks.  

 

2.4.4 Baglan Brook. 

 

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

motorway for approximately 2.6km before heading west for another 0.8 km toward its discharge 

into the River Neath. The Baglan brook has a drainage area of approximately 6.42 km
2
. 

 

The lower reach of the Baglan Brook is classed as an open sewer and its upper reach an 

Ordinary Watercourse. There are two pumping stations one at its outfall which is derelict and has 

not operated for many years and one in the upper catchment that is fully operational and lifts flow 

to the lower catchment. 

 

 

 

 



Engineering and Management Consultants  

clarkebond 

   

   

 

WB02944/R002 – Neath Port Talbot SFCA      12 

2.5 Topography 

 

2.5.1 Overview 

 

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

river catchments respond to rainfall. Typically, watercourses in lower lying, flatter areas respond 

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

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

duration and are often prone to flash flood events. 

 

2.5.2 Port Talbot & Aberafan Study Area 

 

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

M4, and upstream of the river catchments the land is significantly steeper, 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 period. 

 

2.6 Geology 

 

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. 

 

2.7 Hydrogeology 

 

Guidance from NRW indicates that the underlying bedrock deposits within the Port Talbot study 

area are designated as a Secondary A Aquifer. 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 guidance 

suggests that the overlying Drift deposits have High Leaching Potential and for this reason the 

site sensitivity is regarded as medium. 
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2.8 The Local Development Plan (LDP) and the Study Areas 

 

2.8.1 Port Talbot Spatial Area. 

 

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 are proposed including sites for employment, housing, industry and 

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

regeneration sites and their development will lead to the remediation of previously developed 

land.  
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3 BASELINE FLOOD RISK 

3.1 General 

 

The method employed in this Stage 3 SFCA is to assess flood risk in the study area through the 

use of the TAN15 DAMs, the NRW Flood Map and detailed hydraulic modelling.  

 

Appendices A, B and D include maps that have been produced of the study areas for application 

of the justification test aspect of TAN15. Appendix A shows the DAMS for the study areas, 

Appendices B and D contain the NRW Flood Map for fluvial and tidal flooding and the flood extent 

maps produced from the baseline flood risk modelling undertaken in this study. 

 

This Section of the SFCA provides only an overview of the key highlights of the hydraulic 

modelling assessment undertaken; the reader is advised to refer to the stand-alone hydraulic 

modelling report (Appendix E), which is the comprehensive account – containing details of the 

hydraulic modelling carried out in support of this SFCA. 

 

3.2 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 as: 

 

 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 watercourses 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.  
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3.3 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 3 below.  

 

Figure 3: Model Boundary Locations.  

 

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

return periods as agreed with NPTCBC. Refer to Table 1 below.  
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Tidal Fluvial Climate Change? 

MHWS* 1 in 1000 year No 

1 in 200 year QMED** Yes 

* MHWS: Mean High Water Spring 

** QMED: Median Annual Maximum Flow (QMED) 

 

Table 1: Fluvial and Tidal Scenarios Agreed with NPTCBC   

 

3.3.1 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.  

 

The Afon Afan has a 100 year peak flow of 226.2m³/s and a 1000 year peak flow of 410.7m³/s. 

The Ffrwd Wyllt has a 100 year peak flow of 45.8m³/s and a 1000 year peak flow of 82.3m³/s.  

 

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 derived flows by 20%. 

 

3.3.2 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 

spaced around the entire UK. 

 

The nearest point was chosen to the area of interest. For Port Talbot, as more than one point 

could have been applicable, the point along the coast that had the highest values was used as 

this would be the conservative approach. NRW has also provided a surge profile which has been 

used. 

 

Historic dataset was acquired from Proudman Oceanographic Laboratory for the Mumbles tide 

gauge. This was processed to find the highest tide of the year – a high water spring tide and the 

surrounding 48 hours each side. Guidance recommends applying surge profile coincident with 

the high tide, and that the surge should then be scaled in order to generate the peak levels that 
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are given in the EA GIS layer. To account for climate change, sea level rise was added to the 

calculated tides according to DEFRA technical note (2006) guidance; this was applied to 

generate tidal profiles for 2115. 

 

3.3.3 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 

30%. 

 

3.4 Model Elements 

 

3.4.1 1-D Elements 

 

1D models are commonly used to represent river channels and pipe networks, as these problems 

are readily understood and often more accurately represented using 1D techniques. As such, the 

main watercourses within the hydraulic model are all represented using 1D elements.  

 

The Afon Afan and Ffrwd Wyllt are both represented using ESTRY, TUFLOW's built-in 1D solver, 

while the Baglan Brook is present as a linked ISIS model. 1D elements were also embedded 

within the broader 2D domain, using ESTRY, to represent features, such as underpasses and 

bridge openings through embankments. 
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3.4.2 Afon Afan and Ffrwyd Wyllt 

 

 

Main Channels 

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

supplied NRW 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) are slightly higher 

than expected, however, it is within the acceptable range of roughness for a natural river channel 

and remains unchanged. 

Certain key structures were also examined, and again it could be suggested that the loss values 

are 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. 
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Figure 4: Model Elements.  

 

New Flood Relief System 

Historically there has been a problem with an undersized culvert at the downstream end of the 

Ffrwd Wyllt through which all flows were intended to pass into the dock system.  

 

As part of a new road scheme (the peripheral distributor road (PDR) a new flood relief system 

has been implemented which passes this area. This system was not included in the original 

model provided by Natural Resources Wales (NRW). 

 

The new flood alleviation scheme has been added to the hydraulic model using design drawings 

supplied by Neath and Port Talbot County Borough Council (NPTCBC). 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 
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where it flows down a spillway into the dock. Also included are three further culverts under the 

PDR, 200m to the north west of where the Ffrwd Wyllt passes under the road. 

 

3.4.3 Baglan Brook 

 

Channel 

The ISIS Model of the Baglan Brook can be subdivided into the Upper Baglan and the Lower 

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

Upper Baglan, was removed from the 1D model and represented in 2D. 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 has been 

kept to incorporate the appropriate catchment contributions. 

 

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

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

trimming the model was negligible in the locations of the sites of interest. The 1D channel width 

has been coded out of the 2D domain to prevent double-counting conveyance and storage 

capacity. The channel cross-sections remain unchanged from the model as received. 

 

Key Structures 

There is a pumping station just downstream of the confluence of the Upper and Lower Baglan 

channels; the purpose of this structure seems 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 maximum pump's rate of flow in the model is 8m
3
/s; the actual capacity of these pumps has 

been confirmed verbally by Welsh Water. However, no information has been provided for the 

operation trigger levels, therefore these values have been carried from the previous model. 

These rules are shown in the table below. 
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Rule Name Condition (Levels in mAOD) Pump Rate (m³/s) 

Full Pump If level at LBag_2184 >= 4.8 8.0 

Slow Pump If level at LBag_2184 is 

between 4.6 and 4.8 

4.0 

Very Slow Pump If level at LBag_2184 is 

between 3.9 and 4.6 

2.1 

No Pump If level at LBag_2184 < 3.9 LEVEL at LBag_2184-1.8 

 

Table 2: Summary of Pump Rules Used   

 

At the downstream end of the Baglan Brook another Pumping Station existed. This Pumping 

Station is no longer in operation and has not been included in the model. The original Baglan 

Brook model included the schematisation of two 0.9m diameter culverts with a flap to prevent 

water from backing up from the River Neath into the watercourse. These flaps and culverts were 

probably part of the derelict Pumping Station mentioned previously. For the purpose of this 

analysis, NRW has requested that the flaps should not be considered and that 50% blockage of 

these outfalls is included in the two fluvial scenarios. 

 

3.4.4 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). 

 

3.4.5 Elevation Data 

 

River Corridors 

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

 

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.  
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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. 

Where the watercourses are represented using 1D elements (ISIS or ESTRY), the areas 

accounted for within such 1D elements are made inactive in the 2D domain, to avoid double 

counting of these areas and as a consequence overestimating the river conveyance. 

 

Careful regard was given to the NRW general model build considerations to help to ensure model 

stability. 

 

The NRW recommends that spacing should aim to satisfy the following requirement: 

 be no more than 20B apart, where B is the top width of the channel;  

 generally not be more than 1/(2S) apart, where S is the mean slope (m vertical to m 

horizontal) of the river;  

 generally not be more than 0.2D/S apart, where D is the typical depth of flow and S is the 

mean slope.  

Where these requirements cannot otherwise be met, interpolated channel sections can be used 

in the model. 

 

Where it was considered appropriate based on uniform channel sections and geometric profile, 

interpolated sections were used as a pragmatic approach. It was felt that commissioning cross-

sectional surveys for these locations would be a costly exercise yielding very little benefit in terms 

of model accuracy and performance. 

 

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 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. 
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Docks 

The bed level of the Dock was obtained from the data within the NRW 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 NRW 

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 – phase two of the peripheral distributor road (PDR). 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 by NPTCBC, including the overall 

road layout and details of the new flood-relief system from the Ffrwd Wyllt. Elevations for the road 

and its embankment were extracted directly from the 3D CAD drawings and implemented into the 

model as z-shapes. The aprons for the flood-relief system that canalize the water into the docks 

required both data from the CAD drawings and information supplied by NPTCBC in email 

correspondence. 

 

Recent developments 

Three areas of recent development construction have been included based on data supplied by 

NRW. Z-shapes were used to implement design levels from the three sites, TWI/ECM2 

development, the Justice Centre and the new railway car park. 

The TWI/ECM2 development features a bund to the south, running between the development 

platform and the PDR. One of the options under consideration was to remove this bund as it sits 

on a primary overland flow route). 

 

 

Figure 5: Bund south of the TWI/ECM2 site 
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3.5 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 NRW 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 3.6 above). 

 

3.6 Results 

 

3.6.1 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.  
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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.  

 

3.6.2 Fluvial Flood Mechanism & Flow Routes 

 

Primary flood mechanism and flow routes are shown below in Figure 6a and Figure 6b.  

 

 

Figure 6a: Showing Fluvial Mechanism and Flow Routes, Extreme Fluvial Event 

 

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, and is caused by raised water levels just downstream of Margaret Street 

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 in Figure 6b. 

 

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. 

 

Figure 6b: Showing Tidal Mechanism and Flow Routes, Extreme Tidal Event 
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3.6.3 Flood Risk Fluvial Results 

 

Figures 7 to 11 and drawings SK34, SK06, SK07, SK08 and SK09 in Appendix D show the 

baseline flood risk results (extents, maximum flood depths and velocities) for Neath Port Talbot 

and Aberafan Study Area.   

 

Figure 7: Showing Baseline Flood Risk Depths Over Full Model Extent (Combined Events) 

 



Engineering and Management Consultants  

clarkebond 

   

   

 

WB02944/R002 – Neath Port Talbot SFCA      28 

 

 

Figure 8: Baseline Flood Risk Extents Showing Depths (TMHWS-F1000 Event) 

 

 

Figure 9: Baseline Flood Risk Extents Showing Depths (T200CC-FQMEDCC Event) 
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Figure 10: Baseline Flood Risk Extents Showing Velocities (TMHWS-F1000 Event 

 

 

Figure 11: Baseline Flood Risk Extents Showing Velocities (T200CC-FQMEDCC Event) 
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3.7 Additional Modelling 

 

Taking into account the information from the initial baseline modelling outlined above, additional 

modelling was undertaken to assess the effects of raising ground levels within the affected 

allocated areas to ensure that the sites would remain dry during all scenarios. Subsequently 

further modelling was undertaken to assess the effects of specific solutions for individual plots 

within the allocations. This approach is explained in more detail in the following chapters. 
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4 BASELINE FLOOD RISK ANALYSIS AND MITIGATION 

MODELLING  

4.1 Review of Individual Sites in the Port Talbot & Aberfan Study Area 

 

This section of the report contains a brief review of individual sites following the baseline 

hydraulic assessment: where they are located in relation to fluvial and tidal flood zones and how 

they can be assessed with regards to the TAN15 justification test, if applicable (i.e., if they fall 

within Zone C, the justification test must be applied). 

 

4.1.1 SRA2 Harbourside Strategic Regeneration Area  

 

The Harbourside Strategic Regeneration Area allocation relates to a large area adjacent to the 

docks on the south side of the River Afan (the Main Site), together with separate parcels of land 

on the north side of the river, comprising the former Gasworks site, the Henshaw Street site and 

the Green Park sites. 

 

As covered in the SFCA (Stage 2), all parts of the Harbourside allocation accord with TAN15 

tests 1 and 3, being within a Strategic Regeneration Area, complying with the aims of PPW and 

comprising previously developed land. 

 

Main Site 

The Development Advice Map (DAM) (Appendix A), shows the main part of the Harbourside 

allocation to lie predominantly within Zone C1 and Zone A, with a strip of Zone C2 between North 

Bank Road and the A4241 (Harbour Way).  

 

For the areas within Zone C, the depths of inundation vary from 0.05m to 2m (for both the 

TMHWS+F100 and T200+FQMED events) – with the majority of the areas subject to flood depths 

between 0.6-1.0m. The hydraulic flood model indicates relatively small areas adjacent to Dock 

Road particularly in the vicinity of the existing Court to be subject to 2m depth of flooding. 

 

In the case of the extreme flood scenarios, some areas (primarily located between the Afon Afan 

and the dock) are subject to between 0.05 and 0.3m depth of flooding during the 

T200CC+FQMEDCC event, but the majority of the area remains flood free. However, during the 

TMHWS+F1000 event, central parts of the area flood to depths of up to 2m as in the 

TMHWS+F100 case. 

 

Velocities vary between 0.05m/s and 2m/s and show a similar distribution pattern to flood 
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depths, while maximum rates of rise of up to about 0.9m/hr are recorded in places, with maximum 

speeds of inundation reaching 3hrs. 

 

However, significant parts of Harbourside remain flood free in all scenarios and meet Condition 4 

of the justification test. These are therefore developable for the proposed uses, subject to 

adequate provision for safe emergency access and egress. 

 

In view of the complicated situation within the main part of the Harbourside allocation, the site has 

been subdivided into development plots in order to give more detailed consideration to different 

areas. This approach is outlined in more detail in the next chapter. 

 

Gas Works Site (Site 11) 

Area: 2.5 ha 

Proposed Use: B1 Business Use 

Existing Use: The site is largely vacant with some buildings and uses remaining on site at the 

time of writing. 

 

Assessment of Flooding Consequences 

 

The DAM for the location (Appendix A) shows most of the site 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.  

 

The model outputs from the baseline hydraulic modelling indicate that for both the TMHWS+F100 

flood event and the T200+FQMED flood event, the site remains flood free. It therefore meets the 

flooding threshold frequencies set out in TAN 15. 

 

In the case of the extreme flood scenarios, the site is shown to flood during the 

T200CC+FQMEDCC event, when approximately 90% of the site is flooded up to a depth of 0.6m. 

The remaining 10% towards the north is flood-free (< 0.05m depth). During the TMHWS+F1000 

event, the central part of the site floods to a maximum depth of 0.3m while parts of the site 

remain flood free. 

 

In terms of velocities during the extreme scenarios, the model indicates that over 80% of the site 

experiences velocities between 0.05 and 0.6m/s. It should be noted however that only ‘pockets’ 

of the site (toward the SW, NW and NE) are subject to the relatively higher velocities of 0.5-

0.6m/s. The maximum rate of rise of flood waters is 1.7m/hr and the maximum speed of 

inundation is 0.25hrs. 
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In terms of rate of rise of flood waters, speed of inundation and maximum velocities, the site 

therefore does not meet the guidelines set out in TAN 15 although the modelling undertaken 

indicates that maximum depths of flooding are within the limits set out.  

 

Additional Flood Modelling 

 

Further flood modelling has been undertaken to investigate possible options for this site, including 

raising levels on parts of the site combined with retaining and lowering other parts in order to 

provide flood storage within the site area. The modelling undertaken has provided an 

understanding of the flood mechanisms in the area and indicates that the site is more affected by 

tidal than fluvial events, but both types of flood have an effect.  

 

In relation to fluvial flooding, the river defences in the vicinity of the shopping centre are 

overtopped and parts of Aberafan north east of Afan Way become liable to flood. In the extreme 

scenario, this may also affect the Gasworks site on the south side of Afan Way, although to a 

lesser extent (see Figure 6a). 

 

In the tidal case, the river defences are overtopped downstream of the site and the flow route is 

northwards, across the site, with further impacts on the residential area to the north. (see Figure 

6b). 

 

The additional modelling indicates that since the current flow route traverses the site, there is a 

possibility that additional flood storage provision here could further open up the route and 

exacerbate the risk to the north. However, the modelling outputs show only slight detriment 

(maximum depth of flooding 0.025m) to the land to the south if the whole site area is raised up. 

This dis-benefit could be removed by the careful re-profiling within the site to allow on-plot 

storage of this volume of water without creating conveyance and flow paths through the site. A 

further option would be to create new raised defences adjacent to the river.  

 

The chosen solution would depend on the detailed design and layout of the development on the 

site and would need to be modelled and assessed through a detailed Flood Consequences 

Assessment at the time of the planning application. However, it is considered that the site can be 

developed for business uses, associated service areas and car parking to comply with the 

requirements of TAN 15 without causing any detriment to third party interests off site. 

 

Emergency access/egress will remain available via Victoria Road under all modelled scenarios. 
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Henshaw Street Site (Site 12) 

 

Area: 1.2 ha 

Proposed Use: Residential 

Existing Use: The site is occupied by industrial buildings, most of which are currently in use at the 

time of writing. 

 

Assessment of Flooding Consequences  

 

The DAM for the location (Appendix A), shows this site 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.  

 

The model outputs from the baseline hydraulic modelling indicate that for both the TMHWS+F100 

flood event and the T200+FQMED flood event, the site remains flood free. It therefore meets the 

threshold frequencies set out in TAN 15. 

 

In the case of the extreme flood scenarios, during the TMHWS+F1000 event this site floods to 

depths varying between 0.05-0.6m over approximately 95% of the area. Approximately 5% of the 

site area (towards the east of the site) floods to a maximum depth of 1m. During the 

T200CC+FQMEDCC event, approximately10% of the site (mostly to the NE) is flood-free (i.e., < 

0.05m depth), and approximately 80% of the site is subject to up to 0.15m depth of flooding. The 

remaining areas (mostly to the SW) are subject to between 0.15m and 0.6m depth of flooding. 

 

During the extreme scenarios modelled, flood velocities are generally extremely low (<0.05m/s) 

for approximately 97% of the site, with fringe areas along the southern periphery of the site 

experiencing velocities up to 0.15m/s. The maximum rates of rise are during the modelled tidal 

flood (just under 2m/hr) and the maximum speed of inundation is 0.75 hr. 

 

In terms of rate of rise of flood waters and speed of inundation the site therefore does not meet 

the guidelines set out in TAN 15 although the modelling undertaken indicates that, for most of the 

site, maximum depths of flooding are within the limits set out. 

 

Additional Flood Modelling 

 

The additional flood modelling outlined above indicates that the option on site 12 of raising levels 

on parts of the site combined with retaining or lowering other parts in order to provide some flood 

storage within the site area is likely to be feasible. The site is on the north side of Afan Way and 

is consequently more affected by fluvial flooding than tidal although again both types of flood 

have an effect. Raising levels for the parts of the site to be developed to prevent flooding under 



Engineering and Management Consultants  

clarkebond 

   

   

 

WB02944/R002 – Neath Port Talbot SFCA      35 

all scenarios would address concerns about the relatively rapid rate of rise and speed of 

inundation indicated by the modelling. 

 

The chosen solution would depend on the detailed design and layout of the development on the 

site and would need to be modelled and assessed through a detailed Flood Consequences 

Assessment at the time of the planning application. However, it is considered that the site can be 

developed for residential use to comply with the requirements of TAN 15 without causing any 

detriment to third party interests off site. 

 

Emergency access/egress will remain available via Afan Way under all modelled scenarios. 

 

Green Park Site (Site 13) 

 

Area: 1.9 ha 

Proposed Use: Residential 

Existing Use: Although some buildings remain at the time of writing, the majority of the site has 

been cleared. 

 

Assessment of Flooding Consequences 

 

The DAM for the location (Appendix A) shows this site 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.  

 

The model outputs from the baseline hydraulic modelling indicate that for both the TMHWS+F100 

flood event and the T200+FQMED flood event, the site remains flood free apart from some very 

small areas on the northern fringes of the site. The site can therefore be considered to meet the 

threshold frequencies set out in TAN 15. 

 

In the case of the extreme flood scenarios, the model outputs from the baseline hydraulic 

modelling indicate that for the TMHWS+F1000 event, approximately 15% of the site (mostly along 

the northern fringes and adjacent to Water Street) are inundated to a depth of 1m while the 

remainder of site is flood-free (< 0.05m depth). For the T200CC+FQMEDCC extreme event, the 

site is entirely flood-free (< 0.05m depth 

 

In terms of water velocities, the pattern is similar to that of flood depths, with the northern fringes 

subject to velocities up to 0.15m/s, maximum rate of rise of 0.48 m/hr and maximum speed of 

inundation of 0.25 hr. 

 



Engineering and Management Consultants  

clarkebond 

   

   

 

WB02944/R002 – Neath Port Talbot SFCA      36 

The majority of the site is therefore shown to remain flood free under all scenarios. In addition a 

number of planning applications accompanied by detailed Flood Consequence Assessments 

have been approved for most parts of the allocated area in recent years indicating that 

acceptable development can be undertaken here. It is therefore concluded that the Green Park 

element of the Harbourside allocation can be developed to deliver the relevant uses. 

 

Emergency access/egress will remain available via Water Street under all modelled scenarios. 

 

4.1.2 CCRS1/2 – Glanafan Comprehensive School, Port Talbot  

 

The Glanafan Comprehensive School site fronts on to one of Port Talbot town centre’s primary 

shopping streets (Station Road). The school is being relocated and the Station Road site is 

allocated in the LDP for a mixed use development of residential units and retail provision on the 

Station Road ground floor frontage. 

 

As covered in the SFCA (Stage 2), the site accords with TAN15 tests 1 and 3, since it is required 

as part of the LDP strategy to support and sustain the County Borough’s retail centres and Port 

Talbot town centre in particular; it accords with the aims of PPW and meets the definition of 

previously developed land. 

 

Assessment of Flooding Consequences 

 

The DAM for the location (Appendix A), shows the site 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.  

 

The model outputs from the baseline hydraulic modelling indicate that during the TMHWS+F100 

flood event the site floods to a maximum depth of 0.75m.  

 

In the case of the extreme flood scenarios, the model outputs from the baseline hydraulic 

modelling indicate that for the TMHWS+F1000 event, the site floods up to a depth of 1m in parts. 

For the T200CC+FQMEDCC event, the site is entirely flood-free (< 0.05m depth). 

 

During the extreme fluvial flood, velocities across most of the site vary between 0.05m/s and 

0.5m/s with the majority of the site subject to a flow velocity of 0.15m/s.  

 

At present, the site therefore does not meet the guidelines set out in TAN15 and mitigation works 

will consequently be necessary to enable any redevelopment of this site. 
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Additional Flood Modelling 

 

The additional flood modelling undertaken has resulted in an understanding of the flood 

mechanisms in the area. The site is only affected by the modelled fluvial flood events. The Afon 

Afan exceeds defence heights adjacent to and upstream of the shopping centre in all fluvial 

events modelled and floods the town centre area including Station Road as shown in Figure 6a. 

 

A proportion of the flow of flood water from the river crosses Tesco’s car park and Forge Road, 

with further water flowing through from the streets to the north. The flood flow enters the site via 

the back lanes and the school playground along the northern boundary of the site. The flow 

crosses open parts of the site and continues in a southerly direction. 

 

Removal of existing buildings on the site, raising of levels and construction of new buildings will 

therefore affect this pattern and potentially affect areas outside the site, in particular to the south. 

 

The Council envisages the possible retention of some of the oldest of the school buildings 

fronting Station Road and their conversion into retail premises on the ground floor with residential 

accommodation above, together with new residential dwellings on the rear parts of the site, but it 

is also possible that all buildings on the site may be removed, and the site entirely redeveloped. 

 

In view of this uncertainty about the number of existing buildings (if any) to be retained on the 

site, further modelling at this stage is not considered to be useful or practical. However, it is 

considered that on-site flood storage can be provided, together with flood barriers where 

appropriate to ensure that the site can be developed in accordance with the requirements of TAN 

15 while reducing and intercepting anticipated flows of flood water through the site to the benefit 

of surrounding areas. Details of such a scheme will need to form the subject of a detailed Flood 

Consequences Assessment to accompany any planning application. 

 

The emergency egress route for this area is likely to be north east away from the site and in the 

general direction of the M4 and the Aberavon Rugby Club area. This would ensure that there 

would be no bottle neck and conflict between other transients in the Heilbronn Way area. This 

would need to form part of a flood management plan. 

 

Subject to these considerations, the site can be developed to deliver the requirements of the LDP 

allocation for a mixture of retail and residential development. 
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5 DETAILED APPROACH TO HARBOURSIDE MAIN SITE 

5.1 Detailed Approach to Harbourside 

 

In order to show how it is envisaged that the Harbourside allocation can be developed in 

accordance with the LDP allocation and the requirements of national policy in relation to flood 

risk, an outline development framework has been prepared (which is the subject of draft 

Supplementary Planning Guidance
1
). This sets out proposed plots for development together with 

an indication of phasing in order to break down the allocation area into land parcels which can be 

assessed in more detail in relation to flood risk. 

 

Figure 12 shows the development parcels and proposed uses and phasing. The NRW Flood Map 

and Development Advice Map are shown in Appendices A and B. 

 

 

Figure 12 – Showing the Development Parcels and Proposed Uses and Phasing 

 

Comparison of the DAM flood zones with the NRW Flood Map in Appendix B and the Baseline 

Flood Risk maps from the modelling exercise in Appendix D indicates that the mapped flood 

zones are shown to be at risk of significant flooding in the scenarios that have been modelled. 

                                                      
1
 Port Talbot Harbourside & Town Centre Development Framework Supplementary Planning 

Guidance (DRAFT) 
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The identified development parcels in phases 1 and 2 have been selected to avoid the areas of 

most significant flood risk. Phase 3 incorporates flood risk areas with the proviso that 

development is not envisaged to take place here until a comprehensive flood alleviation scheme 

has been designed and implemented and that this is not likely to take place within the LDP plan 

period (2011 – 2026). 

 

The identified development parcels within the Harbourside Main Site are listed in the table below. 

Those that lie entirely within DAM Zone A can be accepted for development in accordance with 

the requirements of TAN 15 without the need for further investigation at this stage. Those that are 

partly or entirely within DAM Zone C require more detailed investigation. 

 

Ref Name Area (ha) DAM Zones Further investigation? 

1&9 Heilbronn Way 3.5 A & C1 Yes 

2 Cramic Way 2.3 A & C1 Yes 

3 Byass Works 4 A & C1 Yes 

4&5 College 3.5 A & C1 Yes 

A 
Justice 

Centre/TWI/EMC2 
2.7 A & C1 No

2
 

6 Justice Centre East 0.4 A No 

7&10 Riverside 3 A, C1 & C2 Yes 

8 North Bank 5.2 A No 

 

Table 3: The Development Parcels Identified   

 

The sites identified for further investigation are considered in more detail below. 

 

5.1.1 Plot 1/9 (Heilbronn Way) 

 

Area: Approx 3.5 ha 

Proposed use: Bulky Goods Retail. 

Existing use: Buildings and uses remain on site with commercial/industrial units still occupied. 

 

About 1ha of the northern part of the site is in DAM Zone A, with the remainder (some 2.5 ha) 

within Zone C1. 

 

 

 

                                                      
2
 Although forming part of the LDP allocation, redevelopment is now complete on this site, with 

flood issues addressed. 
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Assessment of flooding consequences 

 

The baseline flood modelling of the existing conditions in the area indicates that for both the 

TMHWS+F100 flood event and the T200+FQMED flood event, the site remains flood free. It 

therefore meets the flooding threshold frequency set out in TAN15.  

In the case of the extreme flood scenarios, the site also remains flood free during the 

T200CC+FQMEDCC event, but parts of the site can be expected to flood during the 

TMHWS+F1000 event to a maximum depth of 600mm with maximum flood velocities of 0.3 

metres per second. The maximum rate of rise at the site is 1.41 m/hr and the maximum speed of 

inundation is 1.25hr. 

 

Taking into account the area of the site within DAM Zone A which is not affected by flooding 

during any of the modelled scenarios, the existing buildings on the site (which will be 

removed/replaced) and the relatively minor flood risk under current conditions, it is considered 

that the site can be developed with the proposed bulky goods retail provision and associated 

service areas and car parking to comply with the requirements of TAN 15 for this type of use and 

without causing any detriment to third party interests off site. Detailed proposals for the site will 

need to be the subject of a detailed Flood Consequences Assessment at the planning application 

stage. 

 

Emergency access/egress will remain available under all scenarios via existing road accesses to 

the north west which are shown to remain flood free. 

 

5.1.2 Plot 2 (Cramic Way) 

 

Area: Approx 2.3 ha 

Proposed use: Business 

Existing use: The site was previously occupied by a large industrial/commercial unit but has been 

cleared to slab level and is currently vacant land. 

 

The main part of the site is in DAM Zone A with a small area (approx 0.3 ha) of the northern edge 

in Zone C1. 

 

Assessment of flooding consequences 

 

This site is immediately adjacent to Plot 1/9. The main part of the site (the part within DAM Zone 

A) is shown to remain flood free during all modelled scenarios. The whole site remains flood free 

during the TMHWS+F100 and T200+FQMED events and therefore meets the flooding threshold 

frequencies set out in TAN15. 
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In the case of the extreme flood scenarios, the model indicates that the site also remains flood 

free during the T200CC+FQMEDCC event, but that the northern edge of the site would flood to a 

maximum depth of 500mm during the TMHWS+F1000 event with maximum flood velocities of 0.3 

metres per second. The maximum rate of rise at the site is 0.86 m/hr and the maximum speed of 

inundation is 1.25hr. 

 

The major part of the site therefore meets the guidelines in TAN 15 for this type of development. 

Taking into account that the majority of the site is within DAM Zone A which is not affected by 

flooding during any of the modelled scenarios, and the relatively minor flood risk along the 

northern edge under current conditions, it is considered that the site can be developed with 

business uses, associated service areas and car parking to comply with the requirements of TAN 

15 for this type of use and without causing any detriment to third party interests off site. Detailed 

proposals for the site will need to be the subject of a detailed Flood Consequences Assessment 

at the planning application stage. 

 

Emergency access/egress will remain available under all scenarios via existing road accesses 

which are shown to remain flood free. 

 

5.1.3 Plot 3 (Byass Works) 

 

Area: Approx 4 ha 

Proposed use: Residential 

Existing use: The site has been occupied by a range of buildings and businesses but these are in 

the process of being demolished although some activities remain on site at the time of writing. 

 

Parts of the site, generally areas nearer to the river, are in DAM Zone A, with approximately 

2.3ha in Zone C1. 

 

Assessment of flooding consequences 

 

The flood modelling indicates that some parts of this site (corresponding to the areas in DAM 

Zone A) remain flood free during all modelled scenarios. However, during the TMHWS+F100 

event, some parts of the site flood to depths of between 0.1m and 1m+. In order to meet the 

TAN15 guidelines, mitigation measures (such as the raising of ground levels) may therefore be 

required for any susceptible areas of the site that are to be developed with buildings and other 

infrastructure.  

 

In relation to the extreme flood scenarios, the modelling indicates that this site would not flood 

during the T200CC+FQMEDCC event. However, much of the site is susceptible to some flooding 

during the TMHWS+F1000 event with some small areas flooding to a depth of 1m+ and 
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maximum flood velocities of 0.3 metres per second. The maximum rate of rise at the site is 

0.74m/hr and the maximum speed of inundation is 3.5hrs. 

 

In order to ensure that the site is developed in accordance with the TAN15 guidelines, including 

the need to avoid causing any additional flood risk elsewhere, it is likely that additional flood 

storage capacity will need to be provided within the site to compensate for any areas where 

levels are raised. Some additional modelling has been undertaken which indicates that this 

approach is likely to be viable for this plot (see Appendices D and E), although the final scheme 

will depend on the detailed design and layout of the development on the plot. The Harbourside 

development framework indicates that the site is considered suitable for residential purposes, and 

it is likely that this will be appropriate with areas for flood storage retained as open landscaped 

areas etc. within the scheme. 

 

The final design and layout of the site will need to be accompanied by a detailed Flood 

Consequences Assessment to show that the development accords with the relevant guidance, 

but taking the above into consideration, it is concluded that the required residential development 

is feasible and viable on this plot. 

 

Emergency access/egress will remain available under all scenarios via existing road accesses to 

the north which are shown to remain flood free. 

 

5.1.4 Plot 4/5 (College Site) 

 

Area: Approx 3.5 ha 

Proposed use: Education 

Existing use: An existing building and business remain at the southern end of the site at the time 

of writing but the remainder has been cleared and is currently vacant land. 

 

The central part of the site is in DAM Zone A with areas around the periphery (approx 2.5 ha) in 

Zone C1. 

 

Assessment of flooding consequences 

 

This site is directly adjoining Plot 3 above, and many of the flooding issues are the same. The 

flood modelling indicates that although the central parts of the site (equating to DAM Zone A) 

remain flood free during all modelled scenarios, the peripheral areas flood to a maximum depth of 

some 2m during the TMHWS+F100 event. In order to meet the TAN15 guidelines, mitigation 

measures (such as the raising of ground levels) may therefore be required for any susceptible 

areas of the site that are to be developed with buildings and other infrastructure.  
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In relation to the extreme flood scenarios, the modelling indicates that this site would not flood 

during the T200CC+FQMEDCC event. However, much of the site is susceptible to some flooding 

during the TMHWS+F1000 event with some peripheral areas flooding to a depth of up to 2m and 

maximum flood velocities of up to 0.6 metres per second in places. The maximum rate of rise at 

the site is 0.88m/hr and the maximum speed of inundation is 3hrs. 

 

As with Plot 3 above, it is likely that additional flood storage capacity will need to be provided 

within the site to compensate for any areas where levels are raised. Some additional modelling 

has been undertaken which indicates that this approach is likely to be viable for this plot (see 

appendices D and E), although the final scheme will depend on the detailed design and layout of 

the development on the plot. The Harbourside development framework indicates that the site is 

likely to be developed for an education development, and it is likely that this will be acceptable 

with areas for flood storage retained as open landscaped areas etc. within the scheme. 

 

The final design and layout of the site will need to be accompanied by a detailed Flood 

Consequences Assessment to show that the development accords with the relevant guidance, 

but taking the above into consideration, it is concluded that the proposed education development 

is feasible and viable on this plot. 

 

Emergency access/egress will remain available under all scenarios via existing road accesses to 

the north which are shown to remain flood free. 

 

5.1.5 Plot 7/10 (Riverside) 

 

Area: Approx 3 ha 

Proposed use: Business (Use Class B1) 

Existing use: Existing buildings and two businesses remain on part of the site at the time of 

writing but the majority is currently vacant land. 

 

The majority of the site is in DAM Zone C1 with an area at the northern end (approx 0.4 ha) in 

Zone A and small areas adjacent to the dock in Zone C2 (total approx 0.2ha). 

 

Assessment of flooding consequences 

 

The flood modelling indicates that the northern part of the site (corresponding to the area in DAM 

Zone A) remains flood free during all modelled scenarios. The whole site is flood free during the 

T200+FQMED event, but some limited areas of the site flood to a maximum depth of 0.75m 

during the TMHWS+F100 event. Mitigation measures (such as the raising of ground levels) may 

therefore be required if these areas are to be developed with buildings and other infrastructure.  
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In relation to the extreme flood scenarios, the modelling indicates that the central part of this site 

would flood to a depth of between 0.05m and 0.6m during the T200CC+FQMEDCC event. Apart 

from the northern area (within DAM Zone A) the  site is susceptible to some flooding during the 

TMHWS+F1000 event, mostly to a depth of 0.6m or less, but with a limited central part flooding 

up to 1m. Maximum flood velocities of around 0.3 metres per second are shown over parts of the 

site.. The maximum rate of rise at the site is 1.77 m/hr and the maximum speed of inundation is 

0.5hr. 

 

For the most part the site therefore meets the guidelines in TAN 15 for industrial development, 

with the exception of a relatively limited central part where mitigation measures would be required 

if development was to take place here. Taking into account that parts of the site are within DAM 

Zone A which is not affected by flooding during any of the modelled scenarios, and that the risk 

elsewhere is relatively minor, it is considered that the site can be developed with business uses, 

associated service areas and car parking while complying with the requirements of TAN 15.  

 

Detailed proposals for the site will need to be the subject of a detailed Flood Consequences 

Assessment at the planning application stage. 

 

Emergency access/egress will remain available from Afan Way under all modelled scenarios. 
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6 CONCLUSION 

6.1 Key Points 

 

Following the analysis of all the LDP allocation sites in the Stage 1 and 2 SFCA, two allocations 

were found to need further detailed investigation and were therefore considered in more depth in 

the Stage 3 assessment. Both the Harbourside Strategic Regeneration Area (SRA2) and the 

Glanafan Comprehensive School Mixed Use Regeneration Scheme (CCRS 1/2) are in the central 

Port Talbot area and are affected by the same flood mechanisms and issues. 

 

According to TAN15 guidelines on development in a floodplain, all developments should be flood 

free during the 1% AEP fluvial flood (i.e. that fluvial flood with a 100 to 1 chance of occurring in 

any year) and the 0.5% AEP tidal/coastal flood (i.e. 200 to 1 chance in any year event). In the 

event of a larger flood, residential, commercial and retail, and general infrastructure 

developments should not experience more than 600mm depth of water for a 0.1% (1 in 1000) 

flood. 

 

The Stage 3 SFCA was undertaken in accordance with the general guidelines of TAN15 and 

involved consultation with NRW and the local planning authority. 

 

This, together with the detailed flood modelling undertaken established that the main flood 

hazards that are of relevance to the allocations are: 

 combined river and tidal flooding; 

 tidal flooding due to high tide levels combining with a storm surge 

 

Due to the high level strategic nature of the LDP, the SFCA can only be a strategic assessment 

of flood risk, and aims to establish that the Plan allocations are feasible and viable in general 

terms rather than to show in detail that a specific development is acceptable. The details of 

specific developments will be assessed at the detailed planning application stage when a Flood 

Consequences Assessment will be needed for each proposed development. At the LDP strategic 

level, the SFCA has demonstrated that the developments envisaged by the Plan allocations are 

feasible, appropriate and acceptable on the sites indicated. In the case of the Harbourside 

allocation, the uses indicated on the individual development plots, coupled with the phasing of 

development set out in the SPG will result in a development that meets the requirements set out 

in TAN 15 
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6.2 Compliance of SFCA with Flood Risk Guidelines 

 

6.2.1 Justification Test 

 

TAN15 requires justification of the location of a proposed development. This SFCA has shown 

that mitigation measures are available and feasible that will allow development on the allocated 

sites that meets the requirements of the TAN and delivers the developments envisaged in the 

Plan. 

 

6.3 Assessment of Flood Consequences 

 

The potential consequences of a flooding event have been considered in terms of Section 5 and 

7 and Appendix 1 of TAN 15 and in accordance with section 7.2 of TAN 15 found to be 

acceptable on the basis that a flooding event would have: 

 

 Minimal risk to life, egress to adjacent land is available, thus reducing risk to life; 

 Minimal disruption to people living and working in the area; 

 Minimal potential damage to property; 

 Minimal impact of the proposed development on flood risk generally; 

 Minimal disruption to natural heritage. 
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APPENDICES 
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Appendix A – Development Advice Maps 



 

HARBOURSIDE (Main Site) 



 

HARBOURSIDE (Main Site) 

Site 13 
CCRS 1/2 



 

11 
12 
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Appendix B – Environment Agency Flood Maps 
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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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1 Overview and background 

Edenvale Young were commissioned by Clarke Bond to undertake modelling to support the creation of a 
Strategic Flood Consequence Assessment. The location of this site is shown in Figure 1-1. 

Neath and Port Talbot lies on the southern coast of Wales, on a relatively flat strip of land between the sea 
and steep hillsides. There are three water courses that flow out of the hills and through the area of 
interest; the Afon Afan, the Ffrwd Wyllt and the Baglan Brook. There is potential risk from fluvial and tidal 
flooding in the sites of interest. See Figure 1-1 below for a general overview of the area: 

 

Figure 1-1: Port Talbot Overview 
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In order to carry out this study, information from two existing models of the area was used: 

1. A model developed by the Environment Agency (EA) which covered the Afon Afan and Ffrwd 
Wyllt primarily, although it also encompassed some of the area effected by the Baglan Brook. 

2. A model developed by Edenvale Young Associates to undertake FRAs for sites near the Baglan 
Brook. 

The Port Talbot 1D-2D obtained model from the Environment Agency/Natural Resources Wales (NRW) 
forms the basis for the modelling undertaken for this commission, although many of the inputs from that 
model have been altered during the course of this project to improve the convergence and the 
schematisation of key structures and flow routes, as well as to update the geometry where development 
has taken place. The Baglan Brook model has been included in this new Port Talbot model, although again 
many of the features were updated / amended prior to inclusion within the new model. Details of all 
model elements used in the new model may be found in Section 3. 

The inflows for the Baglan Brook were recalculated using up to date hydrological techniques. This is 
discussed further in Section 2.1. Results are presented in Section 5, with some discussion of key flood 
mechanisms. 
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2 Boundary Data 

There are various locations within the model where boundary data is required to inform how water may 
enter and exit the model area. These are presented in Figure 2-1. The schematisation of the various 
boundaries is further discussed in section 3. Boundaries were derived as required and used for 
combinations of tidal and fluvial return periods (RP): 

Tidal Fluvial Climate change? 

MHWS* 1000 year RP No 

200 year RP QMED** Yes 

* MHWS: Mean High Water Spring 

** QMED: Median Annual Maximum Flow (Qmed) 

 

 

Figure 2-1: Model boundary locations 
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2.1 Fluvial boundaries 

The hydrological inflows for the Afon Afan and Ffrwd Wyllt were extracted 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 boundaries, they still retain the same data. The Afon Afan has a 100 year peak flow of 
226.2m³/s and a 1000 year peak flow of 410.7m³/s. The Ffrwd Wyllt has a 100 year peak flow of 45.8m³/s 
and a 1000 year peak flow of 82.3m³/s. The review of the hydrology used to calculate these boundaries is 
outside the scope of this study. 

The Baglan Brook has three inflow locations, one at the upstream extent of the Upper Baglan, one at the 
downstream extent of the Lower Baglan, and finally one between the confluence of the Upper and Lower 
Baglan channels and the Tidal Gate. These inflows were re-calculated for this project using the latest ReFH 
techniques, based upon catchment characteristics. Further discussion on these boundaries has been 
included in 3.6. 

The location of these three fluvial inflows of the Baglan Brook is shown in Figure 2-1. The Upper Baglan 
inflow (UBag_3520) and the Intervening Catchment (LBag_1007in) were included as boundaries in ISIS and 
shown in Figure 2-2 and Figure 2-3. Where required, climate change was accounted for by increasing 
derived flows by 20%. 

It was considered most appropriate to represent the Lower Baglan inflow (LBag_2356) in the TUFLOW 
domain in order to distribute the inflows along the length of this watercourse. The inflows are shown in 
and Figure 2-4. 

 

 

Figure 2-2: Upper Baglan Inflows 

Time Series: UBag_3520 - Flow : UBag_3520; 0 - 24 h.

Flow ; 0 - 24 hours: UBag_3520 - T:\PortTalbot_EVY0336\Results\Raw \PT_v1.21-A_tMHWS-f1000.zzl

Flow ; 0 - 24 hours: UBag_3520 - T:\PortTalbot_EVY0336\Results\Raw \PT_v1.21-A_tMHWScc-f100cc.zzl

Flow ; 0 - 24 hours: UBag_3520 - T:\PortTalbot_EVY0336\Results\Raw \PT_v1.21-A_tMHWS-f100.zzl

Flow ; 0 - 24 hours: UBag_3520 - T:\PortTalbot_EVY0336\Results\Raw \PT_v1.21-A_t1000-fQMED.zzl
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Figure 2-3: Intervening Catchment, Baglan Brook Inflows 

 

 

Figure 2-4: Lower Baglan Inflows 

  

Time Series: LBag_1007in - Flow : LBag_1007in; 0 - 24 h.

Flow ; 0 - 24 hours: LBag_1007in - T:\PortTalbot_EVY0336\Results\Raw \PT_v1.21-A_tMHWS-f1000.zzl

Flow ; 0 - 24 hours: LBag_1007in - T:\PortTalbot_EVY0336\Results\Raw \PT_v1.21-A_tMHWScc-f100cc.zzl

Flow ; 0 - 24 hours: LBag_1007in - T:\PortTalbot_EVY0336\Results\Raw \PT_v1.21-A_tMHWS-f100.zzl

Flow ; 0 - 24 hours: LBag_1007in - T:\PortTalbot_EVY0336\Results\Raw \PT_v1.21-A_t1000-fQMED.zzl
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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 spaced around the entire UK. 

The nearest point was chosen to the area of interest. For Port Talbot, as more than one point could have 
been applicable, the point along the coast that had the highest values was used, as this would be the 
conservative approach. NRW has provided a surge profile shown in Figure 2-5. 

An historic dataset was acquired from Proudman Oceanographic Laboratory for the Mumbles tide gauge. 
This was processed to find the highest tide of the year – a high water spring tide and the surrounding 48 
hours each side. Guidance recommends applying surge profile coincident with the high tide, and that the 
surge should then be scaled in order to generate the peak levels that are given in the EA GIS layer. To 
account for climate change, sea level rise was added to the calculated tides according to DEFRA technical 
note (2006) guidance; this was applied to generate tidal profiles for 2115. 

 

 

Figure 2-5: Surge profile for Mumbles 
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Figure 2-6: Extracted tide data from Mumbles gauge data 

 

2.3 1D-2D linking 

Where the 1D and 2D domains boarder one another boundaries are used to facilitate the transfer of flow 
between the domains. The transfer of flow over banks is achieved using HX boundaries, so the geometry 
of the 2D domain determines the flow transfer using the water level in the river, obtained from the 1D 
model. For all in-line flows (e.g. into and out of culverts or underpasses), SX lines were used, so that the 
1D element defines the quantity of flow transferred based on the surrounding water levels in the 2D 
domain.  
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3 Model Elements 

The following map, Figure 3-1, shows the locations of the main features which were represented explicitly 
in the model and are further discussed within this chapter: 

 

Figure 3-1: Model elements 

3.1 1D elements 

1d models are commonly used to represent river channels and pipe networks, as these problems are 
readily understood and often more accurately represented using 1D techniques. As such, the main 
watercourses within this model are all represented using 1D elements. The Afon Afan and Ffrwd Wyllt are 
both represented using ESTRY, TUFLOW's built-in 1D solver, while the Baglan Brook is present as a linked 
ISIS model. 1D elements were also embedded within the broader 2D domain, using ESTRY, to represent 
features, such as underpasses and bridge openings through embankments. 
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3.2 Afon Afan and Ffrwd Wyllt 

3.2.1 Main channels 

The 1D elements of both of these watercourses are incorporated exactly as they were in the supplied NRW 
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, it 
is within the acceptable range of roughness for a natural river channel and remains unchanged. 

Certain key structures were also examined, and again it could be suggested that the loss values are 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. 

3.2.2 New Flood relief system 

At the downstream end of the Ffrwd Wyllt, historically there has 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 
(the peripheral distributor road (PDR)) which passes this area, a new flood relief system has been 
implemented. This system was not included in the original model provided by Natural Resources Wales 
(NRW). 

The new flood alleviation scheme has been added to the model using design drawings supplied by Neath 
and Port Talbot County Borough (NPT). 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 PDR 200m to the North West of where the Ffrwd Wyllt 
passes under the road. 

3.3 Baglan Brook 

3.3.1 Channel 

The ISIS Model of the Baglan Brook was built for the purpose of a Flood Consequence Assessment in 
Moors Lane, Port Talbot. Clarke Bond appointed ALT Surveying to carry out the surveying of the Baglan 
Brook in February 2012. The ISIS Model of the Baglan Brook can be subdivided into the Upper Baglan and 
the Lower Baglan. 

For stability purposes, the Lower Baglan, upstream of where it confluences with the Upper Baglan, was 
removed from the 1D model and represented in 2D. 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 has been kept to incorporate the appropriate catchment 
contributions. 

The most upstream reach of the Upper Baglan was removed from the model as being unnecessary for the 
scope of this project. Sensitivity tests demonstrated that the impact of trimming the model was negligible 
in the locations of the sites of interest. The 1D channel width has been coded out of the 2D domain to 
prevent double-counting conveyance and storage capacity. The channel cross-sections remain unchanged 
from the model as received. 
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3.3.2 Key Structures 

There is a pumping station just downstream of the confluence of the Upper and Lower Baglan channels; 
the purpose of this structure seems 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 maximum pump's rate of flow in the model is 8m3/s; the actual capacity 
of these pumps has been confirmed verbally by Welsh Water. However, no information has been provided 
for the operation trigger levels, therefore these values have been carried from the previous model. These 
rules are shown in the table below, 

Rule Name Condition (Levels in mAOD) Pump Rate (m³/s) 

Full Pump If level  at LBag_2184 >= 4.8  8.0 
Slow Pump If level  at LBag_2184 is between  4.6 and 4.8 4.0 

Very Slow Pump If level  at LBag_2184 is between  3.9 and 4.6 2.1 
No Pump If level  at LBag_2184 < 3.9 LEVEL at LBag_2184-1.8 

 

At the downstream end of the Baglan Brook another Pumping Station existed. This Pumping Station is no 
longer in operation and has not been included in the model. The original Baglan Brook model included the 
schematisation of two 0.9m diameter culverts with a flap to prevent water from backing up from the River 
Neath into the watercourse. These flaps and culverts were probably part of the derelict Pumping Station 
mentioned previously. For the purpose of this analysis, NRW has requested that the flaps should not be 
considered and that 50% blockage of these outfalls is included in the two fluvial scenarios. 

The tidal scenarios (t1000, fQMED and t200cc, fQMEDcc) have therefore been modelled considering the 
outfalls fully open and the fluvial scenarios (tMHWS, f1000 and tMHWScc, f100cc) have been modelled 
assuming a 50% Blockage. These outfall culverts have been schematised as a single culvert and orifice with 
the equivalent combined area of both structures, using an ISIS un-flapped Orifice Unit. 

3.4 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). 
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3.5 2D elements 

3.5.1 Grid size and domain location 

Given the large area involved and nature of the area to modelled, a grid resolution of 4m was selected to 
undertake initial modelling. Inspection of results for the 4m grid determined that it was not necessary to 
further refine the grid, as flow routes were sufficiently well represented. The domain has been oriented 
parallel to the foreshore so that significant flow routes and flood-progression occurred orthogonal to the 
cell orientation (although this is less important with recent versions of TUFLOW). This also helped 
minimise the dimensions of the resulting domain, which reduces run times. 

3.5.2 Elevation Data 

The majority of the 2D domain has elevations set using a filtered LiDAR set obtained from the 
Environment Agency under license for this project. 

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 zpts 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. 

Where the watercourses are represented using 1D elements (ISIS or ESTRY), the areas accounted for 
within such 1D elements are made inactive in the 2D domain, 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 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 NRW 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 NRW model; no survey or design 
information of these structures has been provided. 

Peripheral Distributor Road 

More recently than the creation of either of the supplied models, a new road system has been 
constructed, phase two of the peripheral distributor road (PDR). This starts to the south east of the Afon 
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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 by NPT, including the overall road layout and details of the 
new flood-relief system from the Ffrwd Wyllt. Elevations for the road and its embankment were extracted 
directly from the 3D CAD drawings and implemented into the model as z-shapes. The aprons for the flood-
relief system that canalize the water into the docks required both data from the CAD drawings and 
information supplied by NPT in email correspondence. 

Recent developments 

Three areas of recent development construction have been included based on data supplied by NRW. Z-
shapes were used to implement design levels from the three sites, TWI/EMC2 development, the Justice 
Centre and the new railway car park. 

The TWI/EMC2 development features a bund to the south, running between the development platform 
and the PDR. One of the options under consideration was to remove this bund as it sits on a primary 
overland flow route. 

 

Figure 3-2: Bund south of the TWI/EMC2 site. 

3.5.3 Roughness data 

The different roughness coefficients are applied based upon MasterMap data, except where more recent 
features were manually added (the PDR and new developments). Roughness coefficient values are based on the 
NRW model supplied, although buildings have been made rougher (from 0.5 to 1.0), as shown in the table below. 

Master 
Map Code 

n 
initial 
loss 

continuing 
loss 

d1 n1 d2 n2 Description 

999 0.050 0.000 0.000 0.100 0.300 0.200 0.050 
Default roughness 

coefficient. Typical value for 2D 
domain 

10021 1.000       Buildings 

10053 0.050 0.000 0.000 0.100 0.300 0.200 0.050 Gardens 

10054 0.050       General Surface 

10056 0.050       General Surface 
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Master 
Map Code 

n 
initial 
loss 

continuing 
loss 

d1 n1 d2 n2 Description 

10062 1.000       Glasshouse 

10089 0.030       Inland Water 

10111 0.100 0.000 0.000 0.100 0.300 0.300 0.060 Scrub and rough grassland 

10123 0.020       Paths from Master Map 

10167 0.040       Railway line 

10172 0.020       Roads, Tracks and Pavements 

10203 0.025       
Paths from Master Map (perhaps 

should have been 0.02) 

10203 0.025       
Tidal Waters Foreshore (perhaps 

should have been 0.03) 

10210 0.030       Tidal Waters 

10217 0.040       Land for Development 

 

3.6 Boundary representations 

The following table lists the locations of boundaries and the types of boundaries used. 

Location Brief description Boundary type 

Upstream end of Afon Afan River inflow ESTRY QT (flow/time) 

Upstream end of Ffrwd Wyllt River inflow ESTRY QT (flow/time) 

Upstream end of Upper Baglan River inflow 
ISIS ReFH (calculated 
flow/time) 

Upstream end of Lower Baglan River inflow TUFLOW SA and SX (1) 

1D-2D in-line link on Afon Afan Model type transition TUFLOW HX (2) 

Downstream end of Ffrwd Wyllt Outfall into the dock system TUFLOW SX (3) 

Downstream end of the Baglan 
Brook 

Tide levels at the end of the river ISIS HT 

Over-bank flow 
Where 1D open channel boarders 2D 
active cells 

TUFLOW HX 

Culvert entrances/exits 
1D elements embedded in broad 2D 
area 

TUFLOW SX 

Tidal boundary on Afon Afan Tide levels in the estuary TUFLOW HT 

 

(1) Following the Lower Baglan being removed from ISIS and represented in TUFLOW, the inflow for this 
also needed to be applied to the 2D instead of the 1D. Given the nature of the area, and watercourse, it 
was considered most appropriate to distribute the inflows along the length of this watercourse. The SA 
boundary is a good candidate for this, as it spreads its inflow over only-and-all wet cells, so with the 
application of an initial water level (see section 16 below) achieves an even distribution. This portion of 2D 
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is then linked to ISIS via the SX boundary at the upstream face of an orifice representing the opening 
through the road embankment; this means that the orifice is used to calculate the quantity of flows to be 
exchanged, based on the 2D water level at that location. 

(2) Where the Afon Afan is increasingly tidally dominated, and the watercourse in no longer primarily 
operating under a fluvial regime, it has been transitioned from a 1D representation to a 2D representation. 
Even though this is an 'in-line' exchange of flows (rather than over-bank), an HX boundary has been 
applied as this will better distribute the transferred flow exchange across the width of the channel, leading 
to more realistic flow patterns and more stable models runs. This is only suitable because of the width of 
channel relative to the cell size. 

(3) At the downstream extent of the Ffrwd Wyllt, water is discharged from the end of the underground 
culvert and the opening under the new road, both of which are 1D elements, directly into the 2D domain. 
The quantity of flow being transferred is in reality controlled by the properties of the culvert and opening, 
thus it is the 1D element that should be calculating the flow transfer, based upon the water level in the 2D 
domain. This is exactly what an SX boundary achieves. 

3.7 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 
NRW 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 3.6 above). 

3.8 Timestep 

The timesteps used in ISIS, TUFLOW and ESTRY respectively are 0.5, 1 and 0.25 seconds. This selection is 
led by the TUFLOW timestep, where guidance is to start with a timestep that is half the cell size (so for a 
4m grid a 2 second timestep is recommended), and if required then reduce if from there. The nature of 
the steeper portions of watercourse, complex geometries in some areas (particularly near the shopping 
centre and Ffrwd Wyllt outfalls), deep and fast moving flows mean a lower timestep was necessary for 
acceptable model stability and mass error. 

ISIS is generally set to use a timestep that is half of the TUFLOW timestep, to optimise the available data 
transfer opportunities between the two programs (ISIS and TUFLOW), hence the 0.5 second timestep. The 
ESTRY timestep defaults to match the smallest 2D timestep found, however a smaller timestep was 
selected to provide increased stability associated with long culverts operating under surcharged 
conditions. 
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3.9 Other run parameters 

ISIS used default settings except the following: 

 maxitr=13 (default is 6); this was to improve convergence where required. 

 2DCorrector=1 (default is 0); this switch turns on additional correction calculations associated 
with the exchange of flows between ISIS and TUFLOW. 

 LaunchDoublePrecisionVersion=1; (default is 0); this switch turns on the use of the ISIS double 
precision engine, which permits the handling of numbers with greater mathematical precision 
and is required if TUFLOW is using the double precision engine. 

 2DDoublePrecision=1; (default is 0); this switch turns on the use of the TUFLOW double precision 
engine, which permits the handling of numbers with greater mathematical precision and is 
strongly recommended if significant quantities of fast or shallow flow, such as flowing down 
slopes and streets in this model. 

TUFLOW used defaults setting except the following: 

 Mass Balance Corrector == On (default is Off); this switch turns on an additional calculation of the 
mass conservation equation after every iteration in every timestep (rather than just once at the 
end of the timestep). This improves mass balance in models, particularly those with steep, fast 
and/or very shallow flow. 

3.10 Development Option representations 

The purpose of this model is to establish existing design flood extents and test engineering options to 
establish potential for some outlined development areas to be made flood free. 

The particular development areas are shown in the figure below: 

 

Figure 3-3: Development sites 3A, 3B, 4+5 and 11 highlighted with red outlines and site 12 
highlighted in green. Also indicated are the recent development areas; TWI/EMC2 in 

purple, the Justice Centre in blue and the new railway car park in green. Finally, the bund 
considered for removal is shown in dark blue. 



 
 
 

18 

 

In the first instance, these development areas were raised above the flood level to remove the complete 
area of each site from the flood extent. Results from these runs are available in section 5 below. 

Further simulations were then created where a portion of each site was raised to be flood free and the 
remainder of the site lowered to provide flood storage compensation. The depth by which the flood 
storage compensation areas were to be lowered was calculated by determining the peak volume of water 
that stood within each development platform area in the most extreme case from the existing condition 
runs (either the 1000 year fluvial event in combination with a mean high water springs tide or a 200 year 
tidal event in combination with Qmed flows and an allowance for climate change) and dividing this by the 
plan area of the flood storage compensation areas. For this purpose, sites 3A, 3B and 4+5 were treated as 
a single entity. Specific requirements for ratios of development to compensation storage were imposed, 
with 80:20 on sites 3A, 3B and 4+5 and 50:50 on sites 11 and 12. Areas were assigned to be raised 
development platforms based upon the depths and flow routes from the existing condition modelling, 
such that they displaced a minimal volume of water while also disrupting flow routes as little as possible. 

The areas selected to be raised for development and those to be lowered for flood storage compensation 
are shown in the figure below. It should be noted that if the areas to be raised were to be altered, this 
would affect the displaced flood volumes and therefore the depths required in the compensation storage. 

 

Figure 3-4: Areas to be lowered for flood storage compensation within  
the development areas are highlighted with blue hatching.  

Depths for lowering are indicated over each area (m). 

These development areas were represented within the model by raising or lowering all the existing ground 
elevations with a digitised polygon by a constant amount, so the bases of the flood storage areas are not 
flat, but retain the same variation as they have in the existing condition. 

Also under consideration was the removal of a bund to the south of the TWI/EMC2 development; 
simulations with and without the above development platform and compensation storage options were 
run both with and without this bund to determine its impact on flood levels. The location of this bund is 
shown in Error! Reference source not found. above. 
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4 File naming conventions 

A strict file naming convention has been applied to all files used within this model build. 

Control files will all contain the relevant elements from the following, the details of which follow: 

 Location Version Scenario Event 

.IEF ✓ ✓ ✓ ✓ 

.TCF ✓ ✓ ✓  

.ECF ✓ ✓ ✓  

.TBC ✓ ✓   

.TGC ✓ ✓ ✓  

GIS inputs  ✓ ✓  

Outputs ✓ ✓ ✓ ✓ 

 

To form the relevant file names, the above information is concatenated using “_”. 

These file names are also carried through to result files, and are maintained for processed outputs too, to 
ensure that the provenance of any data is known. GIS layers all use the standard TUFLOW prefixes, and 
then will include a short description of their purpose and the version number for which they were created. 
A full listing of all model files is included in section 4.621. 

4.1 Location 

This is one or two characters dedicated to providing a quick identification of where the model is. For this 
modelling, this is “PT”, referencing Port Talbot. 

4.2 Versions 

The version number indicates the particular revision of the model that is being worked upon at the time 
the file was created. Every time an (or some) element(s) of the model are updated, this will trigger an 
increase in version number for the main control files, and then any other files which are updated to 
instigate the change are assigned the same version number as the control files. Files that are not altered in 
the new version will all retain their existing version number. This approach assists with identifying within 
the model log, during model build, what changes were made as each file can easily be referenced to the 
version it was created for. 

The version used in the issue of these results is v3.0. 
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4.3 Scenarios 

Within any given version of the model, there are a few variations to represent different features. These are 
listed in the table below: 

Letter/ 
Code 

Description 

A Existing condition model; geometry representative of features currently in the ground. 

A2 As scenario A, except that the bund south of the TWI/EMC2 development is removed.  

H 
Raising development sites 3A, 3B, 4+5 and 11 until they are flood free (5m increase in 
elevations) 

H2 As scenario H, except that the bund south of the TWI/EMC2 development is removed. 

I 
Raising development sites 3A, 3B, 4+5, 11 and 12 until they are flood free (5m 
increase in elevations) 

I2 As scenario I, except that the bund south of the TWI/EMC2 development is removed. 

J 
Covers the same sites as H, but rather than making them completely flood free, raises 
building areas to be flood free and lowers remaining portion to balance prevent loss 
of  storage. 

J2 As scenario J, except that the bund south of the TWI/EMC2 development is removed. 

K 
Covers the same sites as I, but rather than making them completely flood free, raises 
building areas to be flood free and lowers remaining portion to balance prevent loss 
of  storage. 

K2 As scenario K, except that the bund south of the TWI/EMC2 development is removed. 

 

This is represented in the file name as simply the relevant letter/number, from column 1 of the table 
above, following after the version number; e.g. v3.0-J. 

4.4 Events 

Events are identified by the combination of the tidal and fluvial events. This is written as txxx-fxxx, where 
xxx is the return period of the event, or alternatively MHWS if it is a mean high water springs tide, or 
QMED for the Qmed event on the rivers. For example, a mean high water springs tide, in combination with 
the 1000 year return period fluvial flows would be written as “tMHWS-f1000”. If climate change is being 
represented, this is indicated by a “cc”, for example “t200cc-fQMEDcc”. 

A list of the event combinations is presented in section 0. 

4.5 Examples 

PT_v3.0-A_t200cc-fQMEDcc.ief 
This is the ISIS Event File for the model of Port Talbot, version 3.0, existing condition, using a tidal event 
with a 200 year return period, Qmed flows in the rivers and an allowance for climate change. 
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PT_v3.0-H2_tMHWS-f1000.tlf 
This is the TUFLOW Log File from the model of Port Talbot, version 3.0, with the post-development 
condition represented as development platforms, using a MHWS tidal event and fluvial design of 1000yr 
return period. 

The following lists and tables list all the files used to generate these simulations. 

4.6 Model control files 

4.6.1 Version 3.0-A 

 Runs\PT_v3.0-A_tMHWS-f1000.ief 

 Runs\PT_v3.0-A_t200cc-fQMEDcc.ief 

 Runs\PT_v3.0-A_~e1~-~e2.tcf 

 Runs\PT_v3.0-A_~e1~-~e2.ecf 

 PortTalbot_v0.05.tef 

 model\PT_v0.01-A.tmf 

 BCs\PT_bc_dbase_v2.0.csv 

 model\PT_v3.0-A.tgc 

 model\PT_v1.21-A.tbc 

4.6.2 Version 3.0-A2 

 Runs\PT_v3.0-A2_tMHWS-f1000.ief 

 Runs\PT_v3.0-A2_t200cc-fQMEDcc.ief 

 Runs\PT_v3.0-A2_~e1~-~e2.tcf 

 Runs\PT_v3.0-A2_~e1~-~e2.ecf 

 PortTalbot_v0.05.tef 

 model\PT_v0.01-A.tmf 

 BCs\PT_bc_dbase_v2.0.csv 

 model\PT_v3.0-A2.tgc 

 model\PT_v1.21-A.tbc 

4.6.3 Version 3.0-H 

 Runs\PT_v3.0-H_tMHWS-f1000.ief 

 Runs\PT_v3.0-H_~e1~-~e2.tcf 

 Runs\PT_v3.0-H_~e1~-~e2.ecf 

 PortTalbot_v0.05.tef 

 model\PT_v0.01-A.tmf 

 BCs\PT_bc_dbase_v2.0.csv 

 model\PT_v3.0-H.tgc 

 model\PT_v1.21-A.tbc  
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4.6.4 Version 3.0-H2 

 Runs\PT_v3.0-H2_tMHWS-f1000.ief 

 Runs\PT_v3.0-H2_~e1~-~e2.tcf 

 Runs\PT_v3.0-H2_~e1~-~e2.ecf 

 PortTalbot_v0.05.tef 

 model\PT_v0.01-A.tmf 

 BCs\PT_bc_dbase_v2.0.csv 

 model\PT_v3.0-H2.tgc 

 model\PT_v1.21-A.tbc 

4.6.5 Version 3.0-I 

 Runs\PT_v3.0-I_tMHWS-f1000.ief 

 Runs\PT_v3.0-I_t200cc-fQMEDcc.ief 

 Runs\PT_v3.0-I_~e1~-~e2.tcf 

 Runs\PT_v3.0-I_~e1~-~e2.ecf 

 PortTalbot_v0.05.tef 

 model\PT_v0.01-A.tmf 

 BCs\PT_bc_dbase_v2.0.csv 

 model\PT_v3.0-I.tgc 

 model\PT_v1.21-A.tbc  

4.6.6 Version 3.0-I2 

 Runs\PT_v3.0-I2_tMHWS-f1000.ief 

 Runs\PT_v3.0-I2_t200cc-fQMEDcc.ief 

 Runs\PT_v3.0-I2_~e1~-~e2.tcf 

 Runs\PT_v3.0-I2_~e1~-~e2.ecf 

 PortTalbot_v0.05.tef 

 model\PT_v0.01-A.tmf 

 BCs\PT_bc_dbase_v2.0.csv 

 model\PT_v3.0-I2.tgc 

 model\PT_v1.21-A.tbc 
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4.6.7 Version 3.0-J 

 Runs\PT_v3.0-J_tMHWS-f1000.ief 

 Runs\PT_v3.0-J_~e1~-~e2.tcf 

 Runs\PT_v3.0-J_~e1~-~e2.ecf 

 PortTalbot_v0.05.tef 

 model\PT_v0.01-A.tmf 

 BCs\PT_bc_dbase_v2.0.csv 

 model\PT_v3.0-J.tgc 

 model\PT_v1.21-A.tbc 

4.6.8 Version 3.0-J2 

 Runs\PT_v3.0-J2_tMHWS-f1000.ief 

 Runs\PT_v3.0-J2_~e1~-~e2.tcf 

 Runs\PT_v3.0-J2_~e1~-~e2.ecf 

 PortTalbot_v0.05.tef 

 model\PT_v0.01-A.tmf 

 BCs\PT_bc_dbase_v2.0.csv 

 model\PT_v3.0-J2.tgc 

 model\PT_v1.21-A.tbc 

4.6.9 Version 3.0-K 

 Runs\PT_v3.0-K_tMHWS-f1000.ief 

 Runs\PT_v3.0-K_t200cc-fQMEDcc.ief 

 Runs\PT_v3.0-K_~e1~-~e2.tcf 

 Runs\PT_v3.0-K_~e1~-~e2.ecf 

 PortTalbot_v0.05.tef 

 model\PT_v0.01-A.tmf 

 BCs\PT_bc_dbase_v2.0.csv 

 model\PT_v3.0-K.tgc 

 model\PT_v1.21-A.tbc 
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4.6.10 Version 3.0-K2 

 Runs\PT_v3.0-K2_tMHWS-f1000.ief 

 Runs\PT_v3.0-K2_t200cc-fQMEDcc.ief 

 Runs\PT_v3.0-K2_~e1~-~e2.tcf 

 Runs\PT_v3.0-K2_~e1~-~e2.ecf 

 PortTalbot_v0.05.tef 

 model\PT_v0.01-A.tmf 

 BCs\PT_bc_dbase_v2.0.csv 

 model\PT_v3.0-K2.tgc 

 model\PT_v1.21-A.tbc 

4.7 ISIS files 

 Model\ISIS\Baglan_v0.05-A.dat 

 Model\ISIS\Baglan_v0.05-A_BaseFlow.zzs 

 Model\ISIS\IEDs\tMHWS.ied 

 Model\ISIS\IEDs\t200cc_v2.0.ied 

 Model\ISIS\IEDs\fQMED_13.25hr.ied 

 Model\ISIS\IEDs\f1000_13.25hr.ied 
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5 Results 

5.1 Presentation of results 

The results of the various model runs have been used to generate a series of images which form Appendix 
B. They are categorised into different types of result data: 

 Depth 

 Velocity 

 Differences. 

Appendix B has been supplied in digital copy separately; selected images are included in a Appendix A as 
part of this document. Legends for the images in both of these appendices are as follows: 

Depth results (m) 

Difference results (m) Velocity results (m/s) 

It should be noted that differences are only displayed where both conditions being tested are wet; i.e. 
where areas are made flood free this would not be shown as a negative difference in the plot; if an area 
remains wet, but to a lesser depth, this would be shown. 

5.2 Analysis of results 

5.2.1 Flow Routes 

Primary flood mechanism locations are shown in Figure 5-1 (results are from tMHWS-f1000). The Afon 
Afan exceeds defence heights adjacent to and upstream of the shopping centre in the extreme 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. The Ffrwd Wyllt 
also overtops on both banks upstream of the railway line adjacent to the new road. While flood water 
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does get out of bank between the railway and the new road, this is all contained by the new flood relief 
system. In extreme tidal events, the Afon Afan defences are also overtopped further downstream, 
opposite the north western tongue of the dock system as shown in Figure 5-2. 

 

Figure 5-1: Flood mechanisms, extreme fluvial event 
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Figure 5-2: Flood mechanisms, extreme tidal event 

5.2.2 Analysis of the extreme flooding scenarios at the development sites 

The analysis of the extreme flooding shows that, 

 Extreme fluvial flooding is the only source of flooding for sites to the east of the Afon Afan. 

 Extreme tidal flooding from the south has a more significant impact on site 11 to the west of the 
Afon Afan, though it is also impacted by fluvial flooding from the north. 

 Raising the entirety of the development sites to a flood free level causes disbenefit to 
neighbouring areas as a result of lost storage and blocked conveyance routes (resulting in a 
greater volume of water being impeded and requiring storage). For the sites west of the Afon 
Afan, such disbenefit is unacceptable, as it must necessarily be on third party land. The sites 
within the wider development area on the east of the Afon Afan restrict their disbenefit to only 
within that wider development area, and therefore the impacted land is understood to be under 
the control of the local authority at this time; this may therefore mean that this is acceptable. 
Although it would seem undesirable to increase the depth of flooding on the transport links 
through this development it should be noted that flooding on these routes is already in the order 
of 0.75-1.2m deep, and only being raised by approximately 20mm. 
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 By implementing flood compensation storage areas within the development sites, the impact of 
creating flood free platforms within the development sites is decreased, with no disbenefit 
evident from the sites to the west of the Afon Afan, and less impact to the transport links 
between the sites in the main development area to the east of the Afon Afan. 

 The results show there is greatest disbenefit adjacent to sites 3A and 3B at their south-west 
extent, and this corresponds with a benefit in the dock feeder channel immediately to the west. 
This suggests that this impact is caused by the conveyance route to the dock feeder channel being 
blocked, and if the development footprint were to be altered or the neighbouring ground re-
profiled to permit flows to still pass this way, some of the disbenefit to the area could be reduced, 
if not alleviated. 

 Since the area of flooding showing the disbenefit to the south of sites 3A, 3B and 4+5 is primarily 
pnded water rather than a significant flow route, an alternative mechanism to remove the 
disbenefit could be a comparatively small quantity of additional storage on this area, although a 
further option could be to permit more flow to pass the PDR further east, south of the TWI/EMC2 
site, meaning less water would reach the area currently suffering the disbenefit. While these may 
be theoretically possibilities to reduce flood levels, it should be noted that these measures may 
be either impractical or undesirable at this time. 

 While removing the bund to the south of the TWI/EMC2 site reduces levels upstream, leading to 
benefits in terms of reduced flood risk, this is at the cost of increased flood depths to the west of 
the bund location. 

5.2.3 Results convergence and limitations 

The results of the modelling show representative peak combined mass errors of -1.1% in the existing 
condition extreme fluvial simulation and -0.06% in the existing condition extreme tidal simulation. This is 
acceptable for the purpose of this study. 

There are negative depths in all model results, according to the TUFLOW log file. These negative depths 
are located in two main locations, upstream reach of the Afon Afan (Node AFAN4711) and downstream 
reach of the Afon Afan (Node AFAN0197.1). 

The negative depths found in the upstream reach of the Afon Afan were found for all scenarios. These 
negative depths are not in the vicinity of the site of interest of this analysis (Node AFAN4711) and have no 
effect on the results. Negative depths found in the downstream reach of the Afon Afan occur in the case of 
the fluvial 1000 year events. These negative depths are adjacent to the site H1/17 (Node AFAN0197.1), 
however these negative depths occur between early in the simulation (before 2 hours) and do not affect 
the results of the peak water levels. 
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The Baglan Brook has been modelled using ISIS. The convergence of the Baglan Brook is shown in the 
convergence diagrams in Figure 5-3. 

       

Figure 5-3: ISIS Convergence Plots, 1000yr fluvial-MHWS tidal and 200yr tidal-QMED 
fluvial with climate change, both existing condition simulations 

 

The convergence issues in the Baglan Brook are associated with the operation of the pump. The operation 
rules maintain the water levels upstream of the pump very close to the operation trigger level and cause 
the pump to turn on and off in short periods of time, this phenomena is known as hunting. 

This pump has been represented using an ISIS Abstraction Unit (ISIS Node LBag_2184pu). When the water 
levels upstream of the pump remain close to the trigger level that sets the transition between one pump 
rate and the next, the flow and level results in the vicinity of the ISIS Abstraction Unit oscillates. While this 
is not ideal, the peaks of these oscillations remain in-bank and do not impact on the flood extents. 

Despite the prolonged poor convergence evident in the tidal simulation, this is a result of the pump on the 
Baglan Brook maintaining water levels upstream and switching between operational modes, providing 
realistic results, and there is no adverse impact upon any results in areas of interest; as such these results 
are considered acceptable. 

As mentioned in Section 3.3.1, the ISIS Model of the Baglan Brook has been kept mostly unchanged. This 
ISIS Model contains 34 ISIS River Section Units and 55 Interpolate Units. The amount of Interpolate Units is 
appropriate since it provides the necssary number of calculation points used by ISIS to determine an 
accurate shape of the water profile, especially around structures. Due to the homogeneous shape of the 
channel, there is no requirement to survey more sections and the use of interpolates is appropriate. 
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6 Conclusions 

The maximum flood depths for the majority of the development areas, in the baseline scenarios, are the 
result of the combination of the 1000yr return period fluvial with mean high water spring tidal 
boundaries. 

Results show that while raising development areas completely out of the extreme flood extent may cause 
some disbenefit to areas beyond the development zones, significant portions of flood free land may be 
created within the desired development sites with no disbenefit to the wider area if flood storage 
compensation measures are employed. These results do not currently demonstrate zero disbenefit to 
transport links through the wider development zone, but suggest that such a result may be possible. 

Removing the bund has beneficial impacts to the east, reaching as far as third party property outside the 
wider development zone, but this is at the cost of increased flood levels to the west of the bund, including 
on the transport links through the development. 
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7 Appendix A: Sample Fluvial and Tidal Results 

7.1 Depth Results 

TMHWS-f1000, existing condition (scenario A) 
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T200cc-fQMED, existing condition (scenario A) 
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TMHWS-f1000, development platforms (scenario I) 
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T200cc-fQMED, development platforms (scenario I) 
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TMHWS-f1000, development platforms with flood storage compensation (scenario J) 
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7.2 Velocity Results 

TMHWS-f1000, existing condition (scenario A) 
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T200cc-fQMED, existing condition (scenario A) 
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TMHWS-f1000, development platforms (scenario I) 
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T200cc-fQMED, development platforms (scenario I) 
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TMHWS-f1000, development platforms with flood storage compensation (scenario J) 
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7.3 Difference Results 

TMHWS-f1000, the impact of development platforms (scenario I) compared with the existing condition (scenario A) 
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T200cc-fQMEDcc, the impact of development platforms (scenario I) compared with the existing condition (scenario A) 
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TMHWS-f1000, development platforms with flood storage compensation (scenario J) 
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