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Limitations 
 

URS Infrastructure & Environment UK Limited (“URS”) has prepared this Report for the sole use of Blaenau Gwent 
County Borough Council (“Client”) in accordance with the Agreement under which our services were performed 
(proposal dated 24 August 2011)
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1.3 Site Location 
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Figure 2 Topography and Site Boundary. © Crown copyright, All rights reserved. 2012. 
License number 0100031673. 

 

This forms a raised mass of land with its crest positioned approximately parallel to the Six 
Bells Culvert. This is considered to prevent the movement of floodwater in a downstream 
direction and will cause water to accumulate upstream. 

1.5 Proposed Development 

It is understood that the proposed primary school will consist of: 

·  A main school building; 

·  Various recreational pitches; 

·  Car parking; 

·  A formal access road linking to Six Bells Road. 
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2 REVIEW OF EXISTING DATA 

The EA Abertillery and Six Bells Pre-Feasibility Modelling Study was undertaken by Halcrow in 
2006 to investigate flood alleviation measures on the Ebbw Fach River in Abertillery and Six 
Bells.  As part of the study a 1D ISIS hydraulic model was prepared of the Ebbw Fach River. 
The hydraulic model extends to the southern limits of Six Bells at OSNGR SO 214 039, just 
downstream of the site.  

A further modelling study (Risca Hazard Mapping Study) was undertaken for the EA by JBA in 
2009. The upstream extent of the hydraulic model is in the region of Six Bells, and overlaps 
the Halcrow model.  
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TABLE 1: ENVIRONEMNT AGENCY FLOW ESTIMATES 

Return Period Peak flow (m3/s) 

QMED 13.6 

25 26.4 

100 36.0 

1000 64.8 

2.2 Hydraulic Review 

Upon review of the Abertillery and Six Bells Pre-Feasibility Study Report and the ISIS model 
the following key information can be summarised: 

·  An unsteady-state 1D ISIS model was developed of the Ebbw Fach River through Abertillery 
and Six Bells; 

·  Cross sections consist of a combination of extended sections and sections trimmed to the 
bank top;  

·



 

STAGE 3 SFCA, SIX BELLS 

January 2012 12
 

·  Manning’s values have been set to be 0.04 and 0.06. the value of 0.04 was used to 
represent the channel, whilst the value of 0.06 was applied to the floodplain and river banks 
heavily vegetated with trees.  

3 FLOOD HYDRAULIC MODELLING 

3.1 Background 

Section 2.2 outlines a review of the existing hydraulic modelling data provided by the EA. This 
has allowed the following conclusions to be made with respect to the construction of the 
hydraulic model for Lower Plateau site at Six Bells: 

·
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3.2.3 Topography 

Topographic survey data of the Ebbw Fach River was included within the existing ISIS 
hydraulic models provided by the EA. As discussed within Section 2.2, a review of the cross 
section and structure data within the vicinity of the site confirmed that it was appropriate for 
use.  

Floodplain topography has been defined using LiDAR data (Light Detection and Ranging). The 
LiDAR data for the site has a resolution of 2m and is the best information available. The data 
was captured in 2000 and has a stated accuracy of ±150mm. Upon comparison with 
topographical survey this stated accuracy was considered a fair reflection. However, the 
LiDAR data poorly defined the ground levels in the vicinity of the Chapel Road Bridge. 
Accurate definition of ground levels in this area was important to allow for a good 
representation of the flood mechanism in the proximity of the site.  

Consequently, a topographic survey was commissioned to ensure that accurate ground level 
data was available for Chapel Road, the site and other key areas. This is included in Appendix 
B.  

A DTM of the topographic survey was created using MapinInfo Vertical Mapper software. This 
was stamped on top the LiDAR data forming a composite of floodplain topography.  

3.2.4 Hydraulic Model Extent  

A cross section (model node) location plan is included in Figure 3. Cross section interpolates 
were included within the ISIS element of the model to improve its stability. The naming 
convention has been based upon the names in the original ISIS models.  

Bed levels are over 12m lower at the downstream extent of the hydraulic model, compared to 
bed levels observed within the vicinity of the site. Therefore, the hydraulic model has been 
extended sufficiently far downstream to ensure that any uncertainties associated with the 
downstream boundary condition, do not influence the estimation of flood risk at the site. 

3.2.5 Structures 

All inline channel structures within the model extent were represented in the ISIS element of 
the model and are summarised in Table 2. This incorporated one bridge, two culverts and a 
weir, each of which were anticipated to have an impact on local water levels, especially during 
flood flows.  

TABLE 2: DESCRIPTION OF INLINE STRUCTURES 

Location Node Details 

Chapel Road Bridge AB27U-1 Open span bridge 

Six Bells Culvert AB28U Large stone faced culvert 

Downstream of site AB31spU Weir  

Downstream extent of model AB35A Culvert 
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A 3m grid was created for use within the 2D TUFLOW floodplain domain, which forms a 
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3.3 Review of Baseline Model Results 

This section presents the results of the three scenarios identified above. Flood depth, level 
and hazard maps are included in Appendix C.  

3.3.1 Flood Mechanism - 1 in 100 Year Event 

Marginal flooding is observed within the model reach during this event, which is a result of a 
low level left bank of the Ebbw Fach River upstream of Chapel Road. Floodwater is contained 
to the riparian area beside the river.  

3.3.2 Flood Mechanism - 1 in 100 Year + Climate Change Event 

With the addition of climate change a relatively large backwater affect is observed associated 
with the conveyance restriction of the Chapel Road Bridge and the Six Bells Culvert. Peak 
water levels exceed the soffit level of both the Chapel Road Bridge and the Six Bells Culvert.  

Additional floodwater spills over the left bank of the Ebbw Fach River, which flows downstream 
and inundates Chapel Road. Inundation is increased by floodwater spilling out of the Ebbw 
Fach River onto the deck of the Chapel Road Bridge.  

Floodwater accumulates within the low lying land to the north of the site, including parts of the 
Upper Griffin Street and Arail Street. Peak water levels observed were approximately 180 m 
AOD and were not sufficient to affect the site.  

3.3.3 
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3.5 Sensitivity Testing and Blockage Analysis 

Due to a lack of gauged data or anecdotal evidence, it was determined that a series of 
sensitivity analyses should be undertaken on the baseline model.  The 1 in 100 year event 
forms the key (baseline) scenario tested as part of the sensitivity analysis. Sensitivity testing 
has been undertaken on the hydraulic model to assess the impact of altering key parameters 
within the model and observing the change in output. This provides an indication of the 
robustness of the hydraulic model. 

The following key parameters were adjusted as part of the sensitivity testing: 

·  Upstream inflow boundary condition;  
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TABLE 6: MODEL INFLOW SENSITIVITY TESTING RESULTS 

Node/Cross 
Section 

Q100 Flow Water 
Level (mAOD) 

Q100 +20% Flow 
Flood Level (mAOD) 2 

Q100 -20% Flow Flood 
Level (mAOD) 

SB1 183.53 183.69 183.35 

SB3 180.63 180.81 180.47 

SB5 179.24 180.04 178.92 

AB27U 178.97 179.89 178.67 

AB28 178.77 179.68 178.07 

AB30 177.30 177.49 177.08 

AB33 170.57 170.70 170.42 

AB35 167.21 167.56 166.84 
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The typical change in peak water level compared to the 1 in 100 year event is less than 
±0.20m for both sensitivity tests, which is illustrated by the entirety of non-bold cells. Therefore 
the hydraulic model is not considered to be sensitive to spill coefficient values. 

TABLE 8: COEFFICIENT VALUE SENSITIVITY TESTING RESULTS 
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An increase in floodplain inundation is also observed through analysis of the 2D model, with 
Chapel Road and the surrounding area experiencing flooding. However, under the 50% 
blockage scenario no flooding of the site is observed, due to the elevated ground levels.   

The 95% blockage scenario prevents almost any flow passing through the associated 
structure. Whilst at node AB27U (Chapel Road Bridge) peak water levels are significantly 
higher than compared to the 50% blockage scenario, the 2D model does not suggest a 
significant impact upon the extent of floodplain inundation. This is because floodwater spills 
over Chapel Road and back into the river downstream, over the road surface.  



 

STAGE 3 SFCA, SIX BELLS 

January 2012 21
 

4 DISCUSSION  

4.1 Position of Six Bells Culvert 

The EA has recommended that all buildings should be located outside the zone of influence of 
the Six Bells Culvert. No buildings should be situated on the ground surface within the 45 
degree zone either side of the outer walls of the culvert and taken upwards to the surface from 
its invert level. The EA also stated that if buildings are located within the zone of influence (not 
over/above the culvert) the foundations will need to be taken down below the invert of the 
culvert.   

At this time, the precise position of the culvert is unknown. However, the position can be 
defined approximately through consideration of the inlet and outlet structure. This has been 
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·  The flow path identified through the site under the 1 in 1000 year event is relatively well 
defined. However, it is recommended that this is formalised by re-contouring ground levels to 
control flow through the site, in a swale like feature;  

·  Recreational areas or landscaping is considered to be appropriate in the 1 in 1000 year flood 
extent. However, car parking should be avoided in this area where possible; 

·  In order to protect the school building from the unlikely event that the Six Bells Culvert 
becomes entirely blocked, it should be designed using flood resilient construction 
techniques, or the overland flow pathway should be designed to accommodate larger flows 
associated with culvert blockage conditions. 

·  A Flood Consequence Assessment (FCA) should be undertaken for the site, which would be 
required as part of the planning application. This should investigate further detail with 
respect to the mitigation measures identified above, which should be achieved without 
increasing flood risk to third parties. This can be tested within the existing 1D-2D hydraulic 
model.  

·  As part of the FCA, the proposed site layout plan should be designed in a way to mitigate 
any detrimental impact upon flood risk, in accordance with TAN15. The position, extent and 
shape of the development should be defined on the basis of fluvial flood risk, as identified 
through the hydraulic modelling. 
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APPENDIX A – ENVIRONMENT AGENCY CORRESPONDANCE  
  



Asiantaeth yr Amgylchedd Cymru/Environment Agency Wales 
St Mellons Business Park, Fortran Road,, St Mellons,, Cardiff, CF03 0EY. 
Llinell gwasanaethau cwsmeriaid/Customer services line: 08708 506 506 
E-bost/Email: enquiries@environment-agency.gov.uk 
www.environment-agency.gov.uk 
Cont/d.. 

 
 
 
 
 
 
 
 
 
Patrick Goodey 
Scott Wilson 
The Crescent Centre 
Temple Back 
Bristol 
BS1 6EZ 
 

 
 
Ein cyf/Our ref:  SE/2007/102989/OR-
03/AE1-L01 
Eich cyf/Your ref:   
 
Dyddiad/Date:  17 December 2010 
 
 

 
Dear Mr Goodey 
 
Blaenau Gwent County Borough Council Strategic Flood Consequences 
Assessment Stage 2  
 
Thank you for sending us the following document for review, which we received on 
15 November 2010: 
 
- Blaenau Gwent County Borough Council.  Strategic Flood Consequence 
Assessment Stage 2, Scott Wilson, September 2010 (DRAFT) 
 
We have now reviewed the Stage 2 SFCA and we provide the following advice: 
 
Section 1 Introduction 
 
We note that following your Stage 1 SFCA, a screening exercise has now been 
undertaken of various candidate sites identified by Blaenau Gwent CBC as part of 
their emerging LDP for spatial planning purposes. This has resulted in you including 
nine candidate sites in this Stage 2 SFCA. 
 
Section 2 Study area 
 
We note that in paragraph 2.1.3 you state that the Castle Street, Abertillery has been 
removed from the LDP process and that the site will not be assessed as part of the 
Stage 2 report. However, we note that paragraph 5.1.1 in your Summary lists Castle 
Street, Abertillery as being a site that requires further investigation.  Given that this 
site has been removed from the LDP process, we assume that its inclusion in 
paragraph 5.1.1 is in error.  Furthermore, Roseheyworth Business Park is included in 
paragraph 2.1.1, but does not feature in paragraph 5.1.1.  You may wish to clarify or 
amend this. 
 
Assuming the above, we note the majority of candidate sites assessed are situated 
within Zone A/Flood Zone 1 apart from: 



  

Cont/d.. 
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• Lower Plateau, Six Bells Colliery Site, Lower Ebbw Fach 
 
This sites has been identified to require further study for the Stage 3 SFCA, with the 
9 remaining sites, if allocated, requiring varying levels of site specific FCAs. This 
approach appears a reasonable way forward. 
 
Section 3 Methodology  
 
Section 3.2  You should amend this heading to state “Areas Susceptible to Surface 
Water Flooding “ (not management).   
 
We note that you have used our Areas Susceptible to Surface Water Flooding 
(AStSWF) maps to consider the risk of flooding from surface water (paragraph 
3.2.1).  Please be aware we recently sent all Local Authorities our Surface Water 
Flooding Maps, which supplement the AStSWF maps.  You may wish to consider 
these Surface Water Flooding maps in any future SFCA stages. 
 
We also seek clarification on whether you have sought information from Blaenau 
Gwent’s drainage engineers. The Local Authority may have additional information on 
surface water flooding, which the SFCA should consider.  You should explain 
whether you have done this (or why it has been omitted) in your Methodology. 
 
Section 4 Candidate Site Assessment 
 
We note the approach you have taken, and agree that it seems sensible for site 
specific FCAs to be undertaken for the sites you have suggested.   
 
Section 4.8 North Rising Sun Industrial Estate:  We note that the potential access 
to this site lies within Flood Zones 2 and 3.  The SFCA may wish to flag up that any 
future FCA should consider whether operation access/ egress to the site can be 
achieved during a flood event.   
 
Section 4.8 Lower Plateau, Six Bells Colliery :  We agree that it is appropriate to 
undertake a Stage 3 SFCA for the Six Bells Colliery Site.  We note how a culvert 
runs under this site.  It appears likely that the culvert would convey much of the flow 
in the event of a flood event.  Hence, mitigation for the flood risk appears likely to be 
possible. 
 
We would be happy to discuss further with you the scope of the Stage 3 SFCA for 
this site.  It may be possible to assess the flood risk without hydraulic modelling, as 
you may be able to do a coarse assessment of the flood risk, without the need for 
modelling.  Whether this method is appropriate is partially dependent on the size of 
the culvert.  We also advise that your Stage 3 SFCA assess whether mitigation in the 
form of opening up the culvert would be possible to create a more natural 
watercourse.  It may be that this is not possible, due to the depth of the culvert 
underground, but we advise that the SFCA should explore the possibility.  We would 
be pleased to provide further advice on the scope of the Stage 3 SFCA further with 
you; please contact us, should you wish to do so. 
 
Section 5 Summary 
 
We advise that you remove the reference to Castle Street, Abertillery to the list in 
paragraph 5.1.1 and include Roseheyworth Business Park, as discussed above. 



  

End 
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Additional issues:  Compliance with tender brief 
 
Your tender brief (dated December 2009) set out the points to be covered by the 
Stage 2 SFCA in paragraphs 3.1.2 and 3.2.5.  It may be useful to ensure to state 
how the SFCA has addressed these points, and if it has not, give explanation for 
this.  With reference to paragraph 3.1.2 of your Tender Brief, we seek clarity on how 
the SFCA has addressed the following points (in italics): 
 
- Assess the residual risk posed to potential sites following failure, breach or 
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APPENDIX B – TOPOGRAPHIC SURVEY  
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