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1. INTRODUCTION  

1.1 Background  

1.1.1 PHG Consulting has been commissioned by Enzo Homes Ltd to undertake a Flood 
Consequences Assessment and Drainage Strategy report to support the residential 
development of circa 15 units at the land off Pilot Street, St. Dogmaels, Cardigan, SA43 3EY 
(Planning Reference 06/422/PA).  

1.1.2 The purpose of the report is to wholly assess the site, identifying existing sources of flood risk 
to the site while ensuring that surface and foul water drainage can be discharged from both 
parcels without a detrimental impact on the downstream catchment.  

1.1.3 The report demonstrates how the drainage for the whole development will be discharged and 
how flows will be managed to prevent increased flood risk on-site as well as downstream.  

1.2 Existing Site 

1.2.1 The site comprises of steeply sloping undevelopment scrubland and covers a total ownership 
area of approximately 0.99 ha (0.8ha development boundary) at National Grid Reference 
SN162463. The approximate site location is shown in Figure 1.  

 

Figure 1. Site location (SN 16293 46303) 

1.2.2 The site topography slopes steply from the west to the east at an average gradient of 
approximately 1 in 5. Ground levels vary from 27.8 m AOD in the west to circa 7m AOD to the 
east.  

1.2.3 The adjacent tidal extent of the Afon Teifi is a Site of Special Scientific Interest and Special 
Area of Conservation and this is to be considered in both design and construction stage 
approaches.  

 

Site Location 
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1.3 Surface Water Features 

1.3.1 The site is scrubland in nature with no identified watercourses or ditches within the total 
development boundary. A hollow with semi-aquatic foliage was identified within site 
investigation work carried out by Groundsolve Ltd with a catchpit grating downstream – which is 
believed to discharge freely from the site boundary. 

1.3.2 The Afon Teifi (Tidal Estuary) lies beyond the eastern boundary at sea level which will be 
assessed for gravity discharge suitability within this report. Where possible, subject to a 
condition survey, the existing chamber and outfall from the site will be utilised to minimise 
groundwork and installation within the estuary bounds. 

1.4 Existing drainage  

1.4.1 Dwr Cymru Welsh Water (DCWW) sewer plans identify a 150mm diameter gravity combined 
sewer has been identified within the eastern part of the site with DCWW chamber SN16463206 
falling within the southeastern corner of the development boundary. The DCWW sewer map is 
included in Appendix C of this report.  

1.4.2 Topographical Survey and Site Investigation work have indicated unknown Manhole chambers 
within the development boundary that will require additional investigation to confirm whether 
they are live at the detailed design stage.  

1.5 Geology and Hydrogeology 

1.5.1 GroundSolve Limited completed a Geo-environmental report for the proposed development in 
April 2021. The investigation confirmed that the site stratigraphy consisted of approximately 
0.3m topsoil (average) over Glacial Till overlaying suspected mudstone bedrock which 
prevented further progression of trial pits.  

1.5.2 Groundwater was generally not encountered during site investigation with only occasional slight 
seepages observed at depth.  

1.5.3 GroundSolve Limited confirm that the glacial till beneath the site presents low permeability and 
the site is therefore not suitable for soakaway drainage.  

1.5.4 It is recommended that BRE Digest 365 Soakaway Testing be carried out to confirm the Geo-
environmental soakage assumptions  prior to detailed design.  

1.5.5 The site sits above a high vulnerability secondary B aquifer with no risk of groundwater 
flooding. Envirocheck report Extracts have been included in Appendix B of this report.  

1.6 Development Proposals 

1.6.1 The proposal comprises fifteen residential units, associated parking, gardens and drainage 
systems. These will be serviced by a new road which will be offered up for adoption to the local 
authority under a Section 38 agreement. The plan is included in Appendix A.  
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2. FLOOD CONSEQUENCES ASSESSMENT  

2.1 Legislation  

2.1.1 TAN 15 is the planning guidance used in Wales to assess flood risk. A requirement of TAN 15 
is that developers making planning applications on sites that are potentially at risk from flooding 
should consult with Natural Resources Wales and produce a Flood Consequence Assessment 
(FCA) to support their proposals. This assessment has been conducted in accordance with 
TAN 15: Development and Flood Risk. 

2.2 Definition of Flood Risk  

2.2.1 Flood risk is the product of the likelihood or chance of a flood occurring (flood frequency) and 
the consequence or impact of the flooding (flood consequence). 

2.3 Flood Frequency  

2.3.1 Flood frequency is identified in terms of the return period and annual probability. For example, 
a 1 in 100-year flood event has a 1% annual probability of occurring. Table 1 below provides a 
conversion between return periods and annual flood probabilities. 

Table 1: Flood Probability Conversion Table 

Return Period (years) 2 5 10 20 50 100 200 1000 

Annual Flood Probability (%) 50 20 10 5 2 1 0.5 0.1 
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2.4 Flood Zone 

2.4.1 The proposed developable area of the site is entirely within Zone A on Natural Resources 
Wales (NRW) flood maps so is at low risk of fluvial or tidal flooding. The C2 extents of the 
estuary terminate before the footpath bounding the eastern redline extents of the site. 

2.5 Flood Risk Vulnerability Classification 

2.5.1 The proposed development is residential so is classed as highly vulnerable in TAN 15. 

2.6 Flood Risk Vulnerability Classification and Flood Zone Compatibility 

2.6.1 As indicated by NRW Development Advice Map, the development is located entirely outside of 
Zone C and the proposed land use is therefore appropriate and at minimal or no risk of 
fluvial/tidal flooding. 

2.6.2 The nearest river gauging station is at Teifi at Cardigan Quay (SN2441941655), the highest 
recorded level historically is 3.4m AOD, which is substantially below the lowest proposed site 
levels.  

 

Figure 2. River Teifi recorded river levels in Teifi at Cardigan Quay (SN 2441941655) 
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2.7 Other Sources of Flooding 

2.7.1 The site is generally well protected from overland flow by existing topography. The drainage 
within Pilot Street would remain within the highway in the event of failure and exceedance 
pathways within the site are not present. The existing surface water drainage within the site will 
be diverted/extinguished if no longer in service and the existing adopted combined sewer will 
remain within the proposed highway extent, providing an exteenace flowpath to the low point of 
the site plateau, ensuring risk to property is negligible. 

2.7.2 The NRW surface water flood map shows no surface water risk extents within the application 
area. The development sits at an elevated position above the estuary and so any future flood 
events within the wider area would follow alternative pathways to the tidal watercourse. 

2.7.3 The site investigation report outlines that groundwater flooding risks are also minimal within the 
development boundary. 

2.8 Downstream Flood Risk 

2.8.1 The proposed development sits upstream from the Aberporth flood alert area (Mid Ceredigion / 
Ceredigion Ganol). The site sits sufficiently aloft from this although a robust surface water 
design is to be proposed which will consider development contributing – as discussed in 
Section 3 of this report. 

2.9 Summary of Existing Flood Risk 

2.9.1 The proposed development site is at low risk of flooding from rivers, groundwater and overland 
flows. NRW Flood Map is included in Appendix D. 

 



  

10 

 

 
 
 

Proposed Residential Development, Pilot Street, Cardigan 
    

Flood Consequences Assessment and Drainage Strategy Report 

Enzo Homes 

3. DRAINAGE STRATEGY 

3.1 Surface Water Management Approach  

3.1.1 Surface water management proposals for the new development have been prepared to meet 
the following principles: 

 Positively drained surface water runoff from the site will be captured and discharged to the 

estuary freely, in line with G2.1 of the Sustainable Drainage systems standards for Wales, which 

states; 

  

‘’G2.1: Where the surface water body of discharge is unaffected by either the discharge rate or 

the volume of runoff (e.g. an estuary, the sea or a water body identified in the Local Flood Risk 

Management Strategy (LFRMS) as not needing hydraulic control of runoff to it)’ 

STATUTORY STANDARDS FOR SUSTAINABLE DRAINAGE SYSTEMS – DESIGNING, CONSTRUCTING, 
OPERATING AND MAINTAINING SURFACE WATER SYSTEMS - 2018 
 

 Natural catchment for the site is discharging into uncontrolled overland flows and covers an area 

of 0.8 ha. Pre-development Rural runoff rates have been calculated using FSR method (ICP 

SUDS) are presented in Table 1 below. 

Table 1. Rural runoff rates – FSR Method Annual Flood Rate  

Return period 
Total Rural Runoff Rates 

(l/s) 

QBAR 2.8 
1 in 1 year 2.6 

1 in 30 year 4.9 
1 in 100 year 6.0 
1 in 200 year 6.9 

 

 At present, the natural catchments discharge largely via overland flow into the Afon Teifi. 

 There are currently known localised flood risks downstream of the proposed development. The 

final drainage design is to ensure that there will be no increase in flooding to people and property 

as a result of the development; 

 No surface water flooding within the proposed development in all rainfall events up to and 

including a 1 in 30-year return period storm; 

 Overland flows within the site from rainfall events in exceedance of a 1 in 30-year return period 

storm are to be managed to minimise risk to people and property, up to the 1 in 100-year return 

period storm; 

 The surface water management proposals are to be designed to ensure no adverse effects 

and/or flooding are generated both within the development and the wider catchment. 
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3.1.2 In accordance with the Defra/EA guidance document ‘Preliminary rainfall-runoff management for 

developments’ (Kellagher, 2012) and the Welsh Government Statutory standards for sustainable 

drainage systems,2018 the following approaches were considered (in order of preference): 

1 Surface water runoff is to be collected for use. 

3.1.3 Rainwater reuse on residential schemes is somewhat limited due to the required commitment to 

maintenance by each private owner. Should the maintenance not be carried out, health and 

safety issues could be present, and so greywater has been discounted at this stage. 

Consideration of water butts for private garden use is highly recommended, however. 

2 Infiltration to ground via an adequate soakaway or soil infiltration. 

3.1.4 Site investigation carried out reported that Infiltration rates were unlikely to be sufficient in 

supporting soakage solution due to the glacial till underlying the site and has therefore been 

discontinued at this stage. 

3 Discharge to a watercourse.  

3.1.5 The exceedance flows from the site currently discharge both to the site boundary and a grated 

chamber within the site from which all flows enter the Nant Teifi. It is suggested that the latter 

pathway is confirmed and if possible, the status quo is maintained to prevent new headwall works 

within the estuary due to its status. Should outgoing pipework be found to be smaller than 

connecting pipework of the proposed site and insufficient to convey site flows, attenuation will be 

required to ensure no flooding occurs in the transition to the existing pipework. It is suggested 

that this be done in a SuDS feature such as a large swale / small basin. 

4 Discharge to a Sewer.  

3.1.6 DCWW records confirm that a combined sewer runs through the lower section of the site. This 

will provide a discharge location for all foul flows as well as controlled and attenuated surface 

water discharge should higher-order arrangements not be suitable. Early engagement with 

DCWW is recommended to secure connection and discharge rates. 
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3.2 Surface Water Management Strategy 

3.2.1 At the time of writing, based on the site investigation work carried out by Groundsolve Ltd, it is 

understood that infiltration cannot be achieved due to the underlying soil makeup to support a 

soakage runoff destination for the site. As such, no infiltration has been included in the hydraulic 

calculations within this report.  

3.2.2 Following the Standards for sustainable drainage systems (SuDS) in Wales, the final discharge 

rate for 1 in 100-year event +40% will be free draining and restricted by the outgoing pipe 

diameter (to be confirmed) from the development boundary. 

3.2.3 The surface water runoff generated during the extreme rainfall events up to the 1 in 100-year 

event plus 40% climate change allowance will be captured, treated within SuDS features and 

discharged in line with Ciria guidance and compliance with the Standards for sustainable 

drainage systems (SuDS) in Wales. This will be achieved with the application of sufficient rain 

gardens, permeable paving construction and attenuation before outfall to the watercourse. The 

attenuation, if required will be designed for up to and including the 1 in 100-year storm event with 

a 40% increase in rainfall intensity to allow for climate change. 

3.2.4 The scheme is also subject to legislation with regards to sustainable surface water management 

and subject to SAB (SuDS Approval Body) approval via the local authority. 

3.2.5 The SAB process will follow the pre-planning consultation and will include a pre-SAB and full 

SAB application via Ceredigion County Council. Pre-SAB to run in parallel with the planning 

application and full SAB approval to follow soon after and incorporate the site detailed design. 

3.2.6 Flow control devices are not required as the free discharge is available due to the tidal nature of 

the estuary and therefore restriction will only occur should the outgoing pipe diameter of the 

existing pipework be smaller than the proposed site connection. The existing outgoing pipework 

diameter and condition has not been confirmed at the time of writing and it is recommended that 

this is done before detailed design. 

3.2.7 Proposed discharge rates calculated using FEH rainfall data are presented in Table 2 below. 

Table 2. Total Proposed discharge rates from positively drained areas. 

Return period 
Total Rural Runoff 

Rates 
(l/s) 

QBAR 2.8 
1 in 1 year 2.6 

1 in 100 year + 40% 
Climate Change 

77.3 
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3.3 Existing Foul Drainage  

3.3.1 An existing combined sewer has been identified within the lower plateau of the site. 

3.4 Proposed Foul Drainage 

3.4.1 Due to the lack of soil permeability to support drainage fields and dedicated foul infrastructure, it 

is proposed that the existing DCWW combined sewer provides a point of connection to all site 

generated (and off-site diverted) flows. It is highly recommended that early engagement with 

DCWW is undertaken to confirm the point of connection and rate before the detailed design 

stage.  
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4. CONCLUSIONS 

4.1 Summary 

4.1.1 The proposed development site is assessed to be at low risk of flooding from all sources of 

flooding, including rivers, groundwater, surface water, reservoirs, sewers and overland flows. 

4.1.2 The new development is located in a low-risk Flood Zone A and is therefore justified. 

4.1.3 Infiltration has been excluded by site investigation work and the nearby watercourse has been 

proposed as a runoff destination for surface water flows should the existing discharge method be 

maintainable. A new headwall within the sensitive estuary is discouraged and as such, should 

the status quo not be suitable, both surface water and foul flows will be discharged to the existing 

DCWW combined sewer which crosses the site. 

4.1.4 The surface water runoff generated during the extreme rainfall events for up to and including the 

1 in 100-year event, will be discharged to the tidal extents adjacent via on-site outfall with 

exceedance flow paths directed away from vulnerable areas of the development. Detailed design 

calculations to include a 40% climate change uplift for the extreme events. 

4.2 Conclusion  

4.2.1 Although deemed as an appropriate development within Flood Zone A, the proposed 

development complies with the criteria when assessing flood consequences as laid out in Section 

7 and appendix 1 of TAN 15.  

4.2.2 This Flood Consequences Assessment demonstrates that the proposed development will be 

flood-free for the 100-year event and safe routes of access and egress can be provided as the 

road networks to the south and west also falls within the same flood zone. It can be concluded 

that in terms of flood risk, the proposed development is acceptable. 

4.2.3 Furthermore, this report demonstrates that both the foul and surface water discharge from the 

proposed development can be managed and discharged acceptably. 

4.3 Recommendations  

4.3.1 It is recommended that early engagement is sought with Natural Resources Wales and DCWW 

to secure discharge consent to the Afon Teifi and/or the Combined Sewer.  
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APPENDIX A – DRAINAGE STRATEGY SCHEMATIC 
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APPENDIX B – HYDROGEOLOGY  
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APPENDIX C – WELSH WATER SEWER RECORDS 
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APPENDIX D – NRW FLOOD MAPPING 
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APPENDIX E – HYDRAULIC CALCULATIONS – RURAL 
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APPENDIX F – HYDRAULIC CALCULATIONS – 

PROPOSED SUDS NETWORK 
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