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1.0 INTRODUCTION 

The owners of Surfside Stores and the Cornish Fresh site are proposing to re-development and 
re-generate an existing site at Mawgan Porth, North Cornwall to provide a mixed-use 
development.  
 
During the pre-planning investigations it has become apparent that the site lies within the 
Environment Agency’s (EA) indicative flood plain for the area and therefore could be at risk of 
flooding. In view of this, it will be necessary for any application to develop the site to be 
accompanied by a Flood Risk Assessment in accordance with Planning Practice Guidance 
(PPG). 

In order to address this requirement, Cornish Fresh have commissioned Nijhuis Industries. The 
objective of this appointment is essentially to prepare a Flood Risk Assessment for the 
development generally in accordance with National Planning Policy Framework (NPPF) and 
Planning Practice Guidance (PPG) addressing the risks of flooding and providing proposals for 
minimising risks to an acceptable level if practicable. This report describes the findings of the 
Flood Risk Assessment. 
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2.0 SITE LOCATION AND DESCRIPTION 

2.1  Site Location 

The proposed development site is located in the centre of Mawgan Porth, a small village on the 
North Cornwall coast. The site is currently occupied by a disused garage and some retail units. 

The River Menalhyl passes close to the site along its southern boundary. To the east, the site 
is bordered by open ground and a number of holiday units. The northern site boundary borders 
the main B 3276 road serving Mawgan Porth and a smaller road running up the valley to the 
east. To the west, the site has direct frontage onto the B3276 and sand dunes beyond.  

With regards to topography, the main site area is relatively level and set at a typical elevation of 
around 5.40m AOD. On plan the main site is roughly 40m wide by 60m long. 

In the wider context the site is situated in the lower reaches of the valley which extends to the 
east of Mawgan Porth for some distance.  The main catchment originates around the village of 
St Columb Major some 3Km to the east. 

A site location plan is included in Appendix A and shown below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 Site Location 

2.2  Existing Usage 

Currently the site consists of a number of buildings of a range of construction types, age and 
condition with a variety of retail uses, generally associated with the sites beach front location, 
including two residential units. 

Site Location 
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2.3  Proposed Usage 

It is proposed to re-develop and re-generate the site to provide a range of A1, A3/A5 retail units 
on the ground floor together with residential apartments on the upper floors. Externally, there 
will be a public realm area to the front with car parking to the rear. A site design is shown in 
Appendix B.  
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3.0 EXISTING HYDROLOGY AND FLOOD ALLEVIATION MEASURES  

3.1  Surface Water Hydrology 

The principal hydrological feature at the site is the River Menalhyl which is located close to the 
site to the south.  

3.2  Mawgan Porth Stream 

The River Menalhyl is conveyed past the site in a manmade channel. The bed of the river is 
made up of earth/gravel with gabion basket lined banks. Above the channel bed the banks are 
made up of grass giving way to roads and parking areas in the overbank areas. 

Close to the site the stream passes under a small pedestrian bridge, before passing under the 
main arched bridge carrying the B3276 road. The pedestrian bridge has 4 rectangular openings 
for flow conveyance.  

3.3 Catchment 

The catchment area of the River Menalhyl at the subject site is some 44km2 with the catchment 
extending to the east of Mawgan Porth. Much of the land beyond Mawgan Porth is rural resulting 
in a catchment described as Essentially Rural as defined in the Flood Estimation Handbook. 
The catchment takes in the villages of St Mawgan and St Columb Major. 

3.4 Existing Flood Alleviation Schemes 

Reference to the Environment Agency indicative flood map shows that flood defences are 
present through this stretch of the river. Inspection on site shows manmade banks constructed 
of gabion basket with raised banks. 
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4.0 POTENTIAL MECHANISMS FOR FLOODING AND ASSOCIATED RISKS 

4.1  Mechanisms for Flooding 

A number of possible flooding mechanisms have been considered at the site, these are 
discussed further below and where necessary are covered in more detail in Section 5 of the 
report. 

4.2  Groundwater Flooding 

The site is clearly located close to the River Menalhyl so the ground water level beneath the site 
is likely to be largely controlled by the watercourse; the river channel would act as a sump to 
drain water in the ground away from the site.  The typical river level is about 1.4m below the 
ground level providing a good hydraulic gradient between the site and the river for the drainage 
of groundwater.  

 Ground levels on the site are such that the river bank is the lowest part of the surrounding 
ground, so if groundwater was issued to the surface then it could drain overland to the river 
channel at shallow depth. 

 In consideration of these facts, it is highly unlikely that the site will be subject to significant 
flooding from groundwater and this mechanism is discounted from further consideration. 

4.3  Overland Sheet Flow 

The land surrounding the site to the south is steeply sloping and as such could represent a flood 
risk. The EA have produced mapping that indicates the risk of surface flooding to an area. The 
extract for the site is reproduced below and shows that the site is deemed to be at risk from 
surface water flooding. It is noted that the watercourse to the south would likely intercept any 
surface water flooding from the south, the two highways to the west and north would also 
intercept surface water flooding.  

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 Environment Agency Surface Water Flooding Map 
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Given the nature of the site, and surrounding topography, and the more dominant flooding 
mechanisms from river and tidal sources, overland sheet flooding has not been considered 
further within this report. It is anticipated that any mitigation measures against fluvial or tidal 
flooding would protect the re-development from surface water flooding.  

4.4 Fluvial (River) Flooding 

The site is situated close to the River Menalhyl.  The difference in elevation between the ground 
level on the site and the typical water level in the river is about 1.4m. As such, direct fluvial 
flooding from the stream is a potential flood mechanism. 

Therefore, the potential risk of fluvial flooding from the River Menalhyl is sufficient to warrant 
further detailed consideration. This is covered in Section 5 of this report 

4.5 Tidal Flooding 

The site could be subject to tidal flooding due to its proximity to the coast. Therefore, the risk of 
tidal flooding is considered further in Section 5 of the report. 
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5.0 FLUVIAL (RIVER) AND TIDAL FLOODING 

5.1 Method of Assessment 

Hydraulic modelling was required to inform the Flood Risk Assessment (FRA) for the Cornish 
Fresh site at Mawgan Porth in Cornwall. An existing 1D only HEC-RAS model of the River 
Menahyl adjacent to the site was available for use in the study. In order to determine the existing 
flood risk to the site in more detail using the latest software and methods, a 1D-2D Flood 
Modeller-TUFLOW model has been developed. The 1D domain calculates water levels and 
velocities in the river channel, while the 2D domain allows the flow paths across the floodplain 
to be modelled and specific flood mechanisms to be identified. The hydrology of the River 
Menalhyl has been calculated as part of this study using the latest methods and software. The 
river discharges into the sea at Mawgan Porth, a tidal curve to define to downstream boundary 
of the model has been calculated using the latest guidance.  

Existing Model 

The existing 1D HEC-RAS model represents a 163m reach of the River Menalhyl from NGR 
185043, 67122 upstream to NGR 184917, 67196 downstream where the river flows onto the 
beach. As the existing model was 1D only, the river floodplain was represented within extended 
1D cross-sections. This method provides a simplified approach to modelling water on the 
floodplain and does not accurately represent flow paths on the floodplain. The existing model 
did not include representation of the structures within the modelled reach. There is a road bridge 
(B3276) across the river and a tidal defence structure, both towards the downstream extent of 
the modelled reach. Figure 5.3.1 shows the existing model extent. 

The existing model has a fluvial inflow upstream with hydrographs representing different design 
events and a tidal boundary at the downstream extent.  

Model Updates 

In order to more accurately model flooding to the Cornish Fresh site, a 1D-2D linked hydraulic 
model has been developed. The river section geometry from the existing model has been used 
to create 1D Flood Modeller model of the River Menalhyl channel, the floodplain has then been 
represented in 2D by linking the 1D Flood Modeller model to a 2D TUFLOW domain. It was also 
necessary to update the hydrology, both fluvial and tidal, within the model to accurately 
represent the current level of flood risk to the Cornish Fresh site. The updates made are 
discussed below.  

5.2 Flood Flows 

One fluvial inflow has been used within the model at the upstream extent of the 1D modelled 
reach of the River Menalhyl. Flows have been calculated for the River Menahyl catchment to 
the B3276 road bridge, which is the downstream extent of the existing HEC-RAS model. The 
flows calculated to the B3276 road bridge have been used to define the upstream inflow within 
the model as this represents a conservative approach and removes the need for any lateral 
inflows along the relatively short modelled river reach. Details of the fluvial hydrology 
calculations undertaken for this assessment are provided in Appendix D.  

In summary, flows for the River Menalhyl catchment to the B3276 were calculated using both 
the FEH statistical and the ReFH2 methods. The FEH statistical method produced slightly higher 
peak flows than the ReFH2 method. The FEH statistical method was chosen to represent peak 
flows for the catchment as it makes use of gauged data whereas the ReFH2 method doesn’t 
and the statistical method is recommended for medium sized catchments such as the River 
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Menalhyl. The FEH statistical is only used to calculate peak flows and does not produce flood 
hydrographs. The hydrographs calculated using the ReFH2 method were scaled by the 
statistical peak flows calculated to define the fluvial inflows to the model for each return period 
required. The peak flows used within this assessment are shown in Table 5.1.  

Site Flood peak (m3/s) for the following return periods in years 

B3279 
Road 
Bridge 

2 5 10 20 25 50 100 200 

18.39 24.59 28.88 33.34 34.84 39.79 45.22 51.24 

Table 5.1. Fluvial peak flows used within the hydraulic model calculated using the FEH 
statistical method 

As the River Menalhyl discharges into the sea at Mawgan Porth, the downstream boundary of 
the model is a tidal curve representing sea levels. Tidal curves for a range of return periods 
were calculated using the latest guidance, Coastal flood boundary conditions for the UK: update 
2018 (Environment Agency). The details of the tidal curve derivation for this assessment are 
provided in Appendix D.  

In summary, the steps within the guidance were followed to derive the extreme sea levels, base 
tidal curve and apply a surge shape to define the final curves. It should be noted that the base 
astronomical tidal curve could not be taken from the nearest primary port to Mawgan Porth as 
recommended in the guidance. Padstow is the nearest primary port to the site but the tidal curve 
at the gauge is not available on the National Tidal and Sea Level Facility (NTSLF) website. The 
nearest site with data available on the NTSLF website within the same surge shape area as at 
Mawgan Porth is Newlyn. The Newlyn tidal data was used as the base tidal curve to be used in 
the model. However, it was possible to adjust the tidal curve at Newlyn based on the predicted 
tide level data at Newquay, which is approximately 5km from Mawgan Porth. The conclusion of 
the comparison between the predicted tide data at Newlyn and Newquay is that Newquay has 
a higher tidal range than Newlyn. Therefore, the base tidal curve used in this assessment has 
been adjusted to take this into account meaning it is more representative of the tidal cycle at 
Mawgan Porth.  

Table 5.2 shows the extreme sea levels for a range of tidal return periods at Mawgan Porth.  

Site Extreme sea level (mAOD) for the following return periods in years 

Tidal 
Boundary 

2 5 10 20 25 50 100 200 

4.49 4.58 4.65 4.72 4.75 4.82 4.9 4.99 

Table 5.2. Extreme sea levels used within the hydraulic model based on the coastal 
flood boundary guidance 

5.3 Modelling Methodology 

1D Model 
 
Initially, the geometry of the river cross-sections was extracted from an existing HEC-RAS model 
and used to create a 1D Flood Modeller model. The extended cross-sections used in the HEC-
RAS model including representation of the floodplain were trimmed within Flood Modeller so 
that only the river channel from bank to bank was represented in 1D.  
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Both the structures within the model reach have the potential to impact flood risk to the Cornish 
Fresh site and therefore it was necessary to include them in the 1D model. Detailed topographic 
survey data (cross-sections) was not available for the structures, however, topographic spot 
level survey data was available and this contained soffit and deck levels for the structures. The 
spot levels for the structures and photographs have been used to represent the structures within 
the 1D model. The tidal defence structure has been represented as a USBPR unit within Flood 
Modeller and assigned a soffit level of 4.7mAOD. The B3276 road bridge has been represented 
as an Arch bridge unit in Flood Modeller and assigned a soffit level of 5.9mAOD. Overtopping 
of both structures has been represented in the 1D model using spill units, the geometry of the 
spills is based on the topographic survey data.  
 
The Manning’s n roughness values used within the existing HEC-RAS model were checked and 
retained within the updated model based on site photographs and knowledge of the area. 
Upstream of the B3276 road bridge, the channel bed has been assigned a 0.032 Manning’s n 
value to represent the relatively smooth channel. At the B3276 road bridge, the channel bed is 
formed of cobbles as the river flows onto the beach, a Manning’s n value of 0.04 from the bridge 
downstream has been used to represent the cobbles. The channel banks represented within 1D 
have been assigned a Manning’s n value of 0.02 to represent the walled channel through 
Mawgan Porth.   
 
As discussed above, one fluvial inflow has been applied at the upstream extent of the 1D 
modelled reach of the River Menalhyl to represent flows from the catchment to this point. A 
conservative approach has been used as the inflows used have been calculated based on the 
catchment to the B3276 road bridge towards the downstream extent of the model. Given the 
relatively small length of channel represented within the model and a small intervening 
catchment area between the upstream and downstream extent of the model, this approach is 
deemed appropriate.  
 
In the existing HEC-RAS model, the tidal boundary was applied at the location of the B3276 
road bridge. In the updated model, the 1D model has been extended further downstream to the 
western extent of the beach and representation of the beach itself has been included in the 1D 
cross-sections downstream of the road bridge. The beach cross-sections have been derived 
from LiDAR data and have been used to ensure appropriate storage within the model on the 
beach. This was done to place the tidal boundary more accurately where the River Menalhyl 
meets the sea.  
 
2D Model 
 
1m resolution LiDAR data was downloaded from the EA website (2019 composite) and used to 
represent the floodplain. A 2D domain was created in TUFLOW using the LiDAR as a base and 
this was linked to the 1D model and bank heights defined in 2D to accurately represent 
overtopping from the river channel onto the floodplain. A 4m cell size has been used within the 
2D domain as this is high enough resolution to model flow paths through the urban area of 
Mawgan Porth (e.g. along roads and around buildings) and also results in an acceptable model 
run time.  
 
Initial model results showed that the outflow from the River Menalhyl is influenced by the tide 
and it was therefore necessary to extend the 2D domain upstream of the 1D modelled extent to 
represent additional floodplain storage within the catchment otherwise the model would have 
overestimated flooding through the urban area of Mawgan Porth. 2D representation of the river 
channel and floodplain upstream of the 1D modelled extent was included in the model using the 
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1m LiDAR data as topographic survey of the river channel upstream was not available. Figure 
1 shows the extent of the model developed for this study.  

 
Figure 5.3.1. 1D and 2D modelled extents 

 
5.4 Sensitivity to Manning’s Number 

Varying roughness values have been applied within the 2D domain to represent different land 
uses within the model extent. Buildings have been represented with a high roughness value to 
represent the slowing of flows through them should they flood. Roads have been defined and 
given a smooth roughness to represent tarmac as they can act as flood flow routes. The 
Manning’s n roughness values applied within the 2D domain are listed in Table 5.3. 
 

Feature 
Manning’s n 

Roughness Value 
Grass 0.035 

Roads, concrete 0.02 
Carpark 0.03 
Buildings 1.0 

 
Table 5.3. Manning’s n roughness values used within the 2D domain of the hydraulic model 

 



___________________________________________________________________________________ 

J-14070   Mawgan Porth – Cornish Fresh Re-Development - FRA 
_________________________________________________________________________________ 

 

  11 
P:\Job Files 14000-14099\J-14070 Mawgan Porth Cornish Fresh FRA\Technical\Report\J-14070 Mawgan Porth Cornish Fresh FRA.docx 

 

5.5 Summary of Modelling Assumptions 

This modelling has been undertaken to support the FRA for the Cornish Fresh site and this 
technical note explains the modelling approach and results. Conclusions have not been drawn 
in this technical note, the assumptions made within the modelling can be summarised as follows:  

 The peak flow from the FEH statistical method accurately represents peak flows for 

the area of interest; 

 The critical storm duration defined by ReFH2 is appropriate for the catchment;  

 A combination of data from Newlyn and Newquay is appropriate to define the tidal 

curve used at the downstream boundary of the model; 

 The geometry of the channel cross-sections in the existing 1D HEC-RAS model 

accurately represent the River Menalhyl channel currently; 

 Structure dimensions have been taken from spot level topographic survey and 

photographs in the absence of detailed survey cross-sections; 

 Manning’s n values within the 1D model representing the channel bed and banks are 

based on photographs and knowledge of the area; 

 The location of the tidal downstream boundary at the western edge of the beach is 

appropriate; 

 A combination of the 1m LiDAR data and 4m 2D cell size will accurately represent the 

floodplain levels and flow paths; 

 Land use has been defined using aerial mapping and applying varying roughness 

values to represent different land use types;  

Upstream extension of the 2D domain using LiDAR data is sufficient to represent storage within 
the catchment in order to ensure accurate flood depths are predicted at the Cornish Fresh site.  
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5.6 Results 

The model has been used to run a number of scenarios using combinations of fluvial and tidal 
return period events. The following scenarios have been investigated using the model:   

 Fluvial 100 year (1% AEP) and Tidal Mean High Water Spring (MHWS) 

 Fluvial 100 year (1% AEP) and Tidal 200 year (0.5% AEP) 

 Fluvial 20 year (5% AEP) and Tidal MHWS 

 Fluvial 20 year (5% AEP) and Tidal 200 year (0.5% AEP) 

 Fluvial 2 year (50% AEP) and Tidal MHWS 

 Fluvial 2 year (50% AEP) and Tidal 200 year (0.5% AEP) 

For each scenario, it has been assumed that the peak fluvial flow occurs alongside the peak 
tidal level. This represents a worst-case scenario, which is standard practice within flood 
modelling. Flood depth and extent maps for each scenario are provided in Appendix C. The 
Cornish Fresh site is shown to flood during each scenario, the flood risk to the site is fluvial as 
the tidal defence structure limits the influx of the tide into Mawgan Porth. However, the tidal 
influence means that the River Menalhyl cannot freely discharge to the sea when tidal levels 
are high, meaning that the fluvial flooding to the area is exacerbated.  

The model results show that for each fluvial event modelled, the flood depths predicted at the 
Cornish Fresh site are similar whether a MHWS or a 200 year tidal event is simulated.  

 For the Fluvial 100 year and Tidal MHWS scenario, the predicted flood depth at the site 

is 0.72m.  
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 For the Fluvial 100 year and Tidal 200 year scenario, the predicted flood depth at the 

site is 0.73m.  

 

 

 

 For the 20 year fluvial event, with both tidal boundaries applied, the predicted flood 

depth at the site is 0.61m.  
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 For the 2 year fluvial event, with both tidal boundaries applied the predicted flood depth 

at the site is 0.41m.   
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6.0 FLOOD SUMMARY 

The site is found to be within the 1 in 100 year plus climate change fluvial floodplain. Flooding 
depths from the fluvial sources were found to be up to a maximum 0.72m at the shop front of 
Cornish Fresh in its current form. This represents a flood height of 5.92mAOD.  

The depth of flooding reduces towards the perimeter of the site, in particular the access road to 
the east (B3276) where the flood depth reduces to 0.04m. 

For lower return period events the flood depths were shown to be a maximum of 0.61m at the 
front of the Cornish Fresh shop, which equates to a flood height of 5.82mAOD 

The site would not be affected by tidal flooding at present as the entire site is above the 1 in 200 
year tidal level. 

Joint probability analysis for the 1 in 200 year tidal and 1 in 100 year + CC fluvial event did not 
produce a more severe flood level than the fluvial situation alone. Therefore it is concluded that 
the fluvial situation is the predominant flooding mechanism at this site. 
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7.0 ACCESS AND EGRESS 

The main access and egress to and from the site will be via the existing B3276 road running 
through Mawgan Porth, in addition, access is available from the small road running adjacent to 
the site. 

The hydraulic modelling flood depth mapping shows the that access and egress location along 
the B3276 is anticipated to be at risk of flooding between 0.05-0.25m in the current scenario. 
Proposals for the development include raising the road table at this location to provide additional 
safety for traffic and pedestrians which is anticipated to improve the situation significantly, 
potentially reducing the flood depths at the egress point to 0.00m. 

The modelled flow velocities vary across the site, with the higher ratings being shown closer to 
the watercourse. Towards the perimeter of the site where the main access and egress points 
are the velocities have been shown to be in the region of 0.02-0.06m/s. This depth of flooding 
is likely to present a worst-case scenario of ‘danger for some’ as per the hazard rating table 
below, lowering to ‘no danger’ once access to the B3276 is achieved.  

If the plans to improve the current access and egress route are implemented, which include 
raising the road level to that of the existing pavement on the opposite side of the road (i.e.to a 
height of approx. 6.00m AOD) this will serve to remove this risk entirely.  

Table 7.1 Danger to people for different combinations of depth and velocity 

For details regarding the danger classifications of ‘danger to all’, ‘danger to most’ and ‘danger 
to some’ reference should be made to HR Wallingford (2005) Flood Risks to People Phase 2, 
The Flood Risk to People Methodology, Environment Agency\Defra R&D Technical Report 
FD2321/TR1, March 2005.  However, the following provides a very simplified guide as to the 
groups of people that should be considered as falling into these danger classifications: 

 Danger for some – includes children, the elderly and the infirm. 
 Danger for most – includes the general public 
 Danger for all – includes emergency services  
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8.0 SURFACE WATER FLOODING 

In order to ensure the development of the site does not increase flood risk downstream a suitable 
surface water drainage scheme should be implemented utilising SuDS best practice. 

As the site is a disused garage it is likely that there may be hydrocarbon pollution from below 
ground tanks. We would therefore envisage that the site would be unsuitable for infiltration 
drainage given the potential for mobilising pollutants. 

Given this situation, any proposed hard paved areas and roofs should be drained to an 
attenuation tank and discharged to the adjacent watercourse at the Greenfield runoff rate. 
Pollution prevention techniques in line with the previously approved PPG 3 should also be 
included in the proposals. 

By inspection there is sufficient space to accommodate the tank on site. Further work, including 
a drainage investigation is recommended to identify a suitable connection point. The connection 
is likely to utilise the existing drainage connection from the site. Restricting the flows from the 
site will reduce hydraulic loadings on any infrastructure downstream of the site. If a suitable 
connection point is not found then it is recommended that surface water is attenuated and then 
discharge into the nearby River Menalhyl as per the surface water drainage hierarchy.  

The inclusion of a sustainable drainage scheme for the site would provide betterment in terms 
of the surface water drainage of the existing site as it is likely that the surface water drainage on 
the site is uncontrolled and therefore they may be a reduction in the surface water flooding on 
and around the site once a sustainable drainage scheme is implemented.  

Subject to the outcome of the site drainage investigation it may be possible to omit the 
attenuation tank if a discharge point is identified downstream of the pedestrian culvert. A 
connection downstream of the culvert would ensure an unrestricted discharge would not increase 
flood risk to residents downstream as none exist downstream of the pedestrian bridge. 
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9.0 PROPOSALS TO MINIMISE FLOOD RISKS 

In order to minimise fluvial flood risks a number of possible options could be considered for the 
new development these are outlined below. 

1. If possible, the Finished Floor Levels (FFL) of any new buildings should be set 0.76m 
above the existing ground level (or at 5.92m AOD), this will minimise the risk of any 
flooding within the buildings. If this is impractical due to access and aesthetics, then 
raising the FFL as high as possible is recommended.  

2. All construction techniques up to 5.92m AOD should be flood resistant and resilient. 
Further measures would include: 

 Flooring constructed from a flood resistant material such as concrete or a tiled 
finish. This will allow for easy cleaning after a flood event and limited water 
damage. 

 Flood resistant finishes should be used up to 5.92m AOD. For example: lime 
plaster should be used in preference to Gypsum plaster. 

 Raised electrical circuits fed from above, sockets and switches should be 
located as high as practically possible. 

 Fittings and fixtures in the ground floor should be constructed from flood 
resistant materials where possible, such as marine ply to reduce post flood 
costs. 

 Pressure treated timber for woodwork including framing and skirting boards. 

 All insulation below 5.92m AOD should be water resistant and quick drying. 
 
Further advice on developing flood risk is available from Improving Flood 
Resilience of New Buildings available which is available at: 
http://www.planningportal.gov.uk/uploads/br/flood_performance.pdf 

3. Any infilling to achieve the above level should be done in such a way as to ensure there 
is no loss of flood storage on the site due to the development. Voided infilling can be 
used in the design to ensure there is no loss of flood storage.  

4. A safe dry access route to and from the site would not be possible during the considered 
flood events as per the current scenario. As such the emergency procedure should be 
to remain within the building on a first-floor level until the flood has passed. All units 
should have access to a first-floor safe haven.  

5. If the proposed improvements are made to the access and egress location for the site 
this risk can potentially be mitigated against and access from the site may be possible 
during a flood event. 

6. The occupants and users of the site should be connected to the Environment Agency 
flood warning system for the area. 

7. A flood risk management plan should be produced for the site to ensure adequate 
measures are put in place to deal with flooding and the consequences of reduced 
access at the site. 

8. A suitable SuDS drainage system as outlined in Section 8 of this report should be 
implemented to ensure the development of the site will not increase flood risks to third 
parties downstream of the site. 
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It is noted that any new proposal on the site that is undertaken in line with the mitigation 
measures outlined above would provide betterment in terms of flood resistant development 
compared to the existing scenario.  

10.0 EFFECT ON ADJACENT SITES 

The proposed development will not involve any infilling of the floodplain, when compared to the 
existing situation if carried out appropriately. Therefore the development will not increase flood 
risk to adjacent properties and third parties downstream from a loss of floodplain storage. 

The proposed development is to include a raised structure with voided infilling of the ground 
floor. This will allow for free flow of any flood water to pass through the building without impacting 
on the development itself. This will also serve to increase the available flood plain and potentially 
reduce the flood risk posed to the neighbouring properties by reducing the amount of displaced 
flood flow. 

The existing building comprises approximately 450m2, the development proposal includes the 
use of piles and columns in the foundation and ground floor construction, substantially reducing 
the building footprint from the current designs. 

Runoff from the proposed development should be disposed of to a suitably designed SuDS 
drainage system which may consist of an attenuation feature in this case. By inspection it is 
clear that there is ample space available on the site to implement a SuDS scheme. Suitable 
pollution prevention measures should also be implemented in the design of this system. 

Given the above it is clear that the development would have no significant detrimental impact in 
flooding terms on adjacent and downstream sites, and will actually improve the upon the current 
situation. 
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11.0 PLANNING POLICY  

The site has been shown to be located within Flood Zone 3. In accordance with the Planning 
Practice Guidance (PPG) Table 2, a development of this types “Buildings used for dwelling 
houses” is classified as ‘More Vulnerable’. Referring to Table 3 of PPG a ‘More Vulnerable’ 
development within Flood Zone 3 is subject to the Sequential and Exception Test (Figure 11.1 
below). 

Figure 11.1 PPG Extract – Table 3 

11.1 Sequential Test 

A sequential test has been carried out to assess alternative locations for this development in 
Mawgan Porth. The test found no available alternative sites for this proposed development with 
a lower risk of flooding. 

The sequential test has been submitted as a separate document to support this planning 
application. 

11.2 Exception Test 

In order to be approved in this location any application will also need to pass the exception test 
parts a), b) and c). 

Part a) of the test, and how the application meets the requirements of part a), is outlined in the 
planning statement accompanying this application. By definition it is clear the site meets part b) 
of the exception test being on developable, previously developed land. 

The recommendations of this flood risk assessment, which have now been incorporated into the 
site layout design, demonstrates how the development will meet part c) of the exception test. 
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The development will be safe due to the proposed floor levels. Taking account of an extreme 
flood level of 5.92m AOD, the proposed retail unit is to be located at 6.50m AOD. The residential 
first floor apartments will be located at 10.40m AOD. Car parking will also be provided on a split 
level with some located at the present height of 5.20mAOD with the rest raised to 7.40m AOD 
offering a significant improvement on the existing situation on site. 

Raising of the ground floor has been achieved by providing voided storage below ground floor 
level to allow for the storage of flood water. Construction of the building below ground floor level 
will be of reinforced concrete to withstand any marine loading. 
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12.0 CONCLUSIONS AND RECOMMENDATIONS 

The site is classified as being in Flood Zone 3 with a high probability of flooding. The flood 
depths are anticipated to be a maximum of 0.73m at the present shop front entrance, which 
equates to a level of 5.92mAOD, for the 1 in 100year event with additions for climate change 
included.  

Towards the northern boundary of the site the flood depths decrease significantly, dropping to 
0.05m as the ground profile raises away from the River Menalhyl.  

The access and egress for the site is considered to currently be at risk of flooding. The access 
quickly rises up and out of the floodplain and therefore evacuation should be undertaken in the 
first instance, if safe to do so. If evacuation is not deemed safe, the proposal should include a 
safe haven level for all units to ensure refuge can be taken if required.  

Proposals to improve the road layout are included within the planning application. As such these 
seek to significantly improve the current situation, from both a safety perspective for crossing 
the road and improving pedestrian safety, as well as reducing the potential flood risk posed to 
the entrance/exit of the development to improve the access/egress during a flood event.  

It has been demonstrated that the site will be able to implement a sustainable surface water 
drainage scheme on the site. This will minimise the risk of flooding due to the development.  

Due to the potential flood depths mitigation measures have been recommended to protect the 
proposal from flooding. The FFL of the buildings should be raised as high as possible with further 
measures relating to the construction and finishes outlined within the report.  

The proposed mixed use re-development of the site would be classified as ‘More Vulnerable’ in 
flood risk terms as defined in Table 2 of PPG. Therefore in accordance with Table 3 of PPG the 
proposal is subject to the Sequential and Exception Test.  

It is noted that the re-development of the site allows the proposed development to be more flood 
resistant and safer than the premises currently occupying the site



 

   

 

 

 

 

 

 

 

 

 

APPENDIX A SITE LOCATION PLAN  

  



 

   

 

 

 

 

 

 

 

 

 

APPENDIX B SITE DESIGN LAYOUT  

 

  



 

   

 

 

 

 

 

 

 

 

 

APPENDIX C TuFLOW MODEL OUTPUTS  



 

   

 

 

 

 

 

 

 

 

 

APPENDIX D HYDRAULIC CALCULATIONS 
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