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1 INTRODUCTION 
 
The client proposes to construct a 950KW solar farm on land to the south east of 
Cydweli. The site, however, lies in a C2 flood area as defined by the development 
advice maps (see Figure 1.1) referred to in Technical Advice Note 15 (Development 
and Flood Risk - TAN 15). This means that the area is considered at risk of flooding 
during at least the 1 in 1000 year event. and is not afforded sufficient protection from 
significant and recognised flood defence infrastructure.  
 

 
Figure 1.1 - Development Advice Flood Map 

 
The Development Advice Maps are based on Natural Resources Wales Flood Maps 
(see Figure 1.2) supplemented by sediment data, held by the British Geological 
Survey (BGS), of historical flooding. The maps adopt the precautionary principle and 
are based on the best known information available at the time. However, a detailed 
examination of a site can refine an area's risk of flooding.  
 
Considering the proximity of the site to a minor watercourse and to the Gwendraeth 
Estuaries it is possible that the development could be at risk from both fluvial and 
tidal flooding, particularly when taking climate change into consideration. As such the 
client has requested that a Flood Consequence Assessment be prepared to evaluate 
the risk and to allow mitigation measures to be included in the proposed works if 
necessary. The assessment should be in accordance with the requirements of 
Section 7 and Appendix 1 of TAN 15. Francis Sant have been employed to undertake 
this task. 
 
This document summarises the work undertaken as part of the study. Section 2 of 
the report gives a description of the surrounding area while the risk of flooding, from 
various sources, is considered in Section 3. Possible mitigation measures are 
discussed in Section 4 and the conclusions and recommendations of the study are 
provided in Section 5. 
 

Site 



  Gravells Solar Power Scheme, Cydweli 
  Flood Consequence Assessment Report 

 

   

R/WD/I/2228 Rev A 2 Francis Sant 

December 2022 

 
Figure 1.2 – NRW Flood Risk Assessment Map  

 

Site 
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2 DEVELOPMENT 
 
The solar farm (coordinates 288420 206625) will be located off Pembrey Road on the 
south east side of Cydweli, (see Figure 2.1 to 2.3 and Plate 2.1). The A484 bypass 
embankment forms the site’s eastern boundary while a small watercourse forms the 
western boundary. Beyond the watercourse there are a number of industrial units, 
including the Gravells car showroom. The dismantled Gwendraeth Valley Mineral 
Railway Line forms the site’s northern boundary with open fields beyond. There is 
scrub land to the south with the Pembrey Road some 50m from the site. The 
Gwendraeth Fawr, and the tidal gates, is some 170m south of the site   
 

 
Figure 2.1 – Location Plan 
 

 
Figure 2.2 – Location Plan of Site 
 

Development 
Site 

Development 
Site 
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Figure 2.3 – Plan of Immediate Area 

 

 
Plate 2.1 – Aerial View of Site 

 
 
Proposal 
It is proposed to install solar panels, and associated plants, to create a 950kw solar 
farm on land on the south eastern side of Cydweli (see Figure 2.4 and 2.5). 
 

Site 

Development 
Site 
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Figure 2.4 – Site Area 
 

 
Figure 2.5 – Location of Proposed Panels 
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Topography 
Lidar data (see Figure 2.6) shows that the ground levels for the site generally ranges 
between 3.5m AOD and 4m AOD. 
 

3.5
4

4

 
Figure 2.6 – Lidar Data For The Area 
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3 FLOOD RISK  
Flooding can occur from several sources, some of which are considered in this 
section. The Flood Risk Assessment map (see Figure 3.1), produced by Natural 
Resources Wales, indicates that the site could be at risk from tidal inundation, and 
flooding from surface water or a minor watercourse, during both the Q100/T200 and 
1 in 1000 year events. It is noted that the map does not take climate change into 
consideration. 
 

 
Figure 3.1- NRW Flood Risk Assessment Map 
 
3.1 Fluvial 
NRW’s Flood Map For Planning, which allows for climate change, shows that the site 
is not at risk of flooding from a river (small watercourses not included) even during a 
Q1000 event (see Figures 3.2). Closer investigation would suggest that although 
there is a small risk of flooding from the Gwendraeth Fawr, the main risk of fluvial 
flood would be from the small watercourse running along the site’s western boundary 
(see section 3.3 below). 

Site 
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Figure 3.2 – River Flood Map For Planning 
 
3.2 Tidal 
The Flood Map for planning would suggest that the site could be at risk during both 
the T200 and T1000 events. The risk is considered further below. 
 

 
Figure 3.3 – Sea Flood Map For Planning 
 
As advised by Natural Resources Wales, the coastal defences protecting this area 
have been constructed to 6.3m AOD. In addition, the main Fishguard to Paddington 
railway line provides a degree of protection against coastal inundation.  
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NRW generally prefer the method promoted in the coastal flood boundary conditions 
(for UK mainland) research project, as amended (2018), to determine the T200 and 
T1000 high tide levels. This accounts for the joint probability of meteorological 
(surges etc) and astrological effects (the impact of the sun and the moon) on the tide. 
The levels for the adjacent coastline were obtained and have a 95% confidence level 
with the 97.5% value for the T200 and T1000 events provided in Table 3.1 (base 
year 2017).  
 
In addition, recommendations from NRW suggest that the current tide levels should 
be increased by the design life of the development. The derived T200 year and 
T1000 year levels, using the above approach, are provided in Table 3.2 with the 
design life of the panels taken as 50 years. 
 

Table 3.1 - Water Surface Extreme Tide Elevation (m AOD)  

T200 (0.5%) T1000 (0.1%) 

Level  97.5% Confidence  Level  97.5% Confidence  

5.66 5.83 5.84 6.180  

 

Table 3.2 Tide Levels With Sea Level Rise 

  2017 Current 50 years 
of sea 
level rise 

75 years 
of sea 
level rise 

100 years 
of sea 
level rise 

T200  5.66 5.678 6.127 6.451 6.813 

T200 Precautionary 5.83 5.848 6.297 6.621 6.983 

T1000 5.84 5.858 6.307 6.631 6.993 

T1000 Precautionary 6.18 6.198 6.647 6.971 7.333 

 
From Table 3.2 the precautionary T200 event, with 50 years of sea level rise, can be 
taken as 6.3m AOD while the precautionary T1000 can be taken as 6.45m AOD. 
Assuming ground levels of 3.5m AOD, this would indicate flood depths of up to 2.8m 
and 3.15m during the T200 and T1000 events respectively. 
 
Tidal events can generally be predicted, providing a lead in time of days rather than 
hours. This gives sufficient time for evasive action to be taken.  
 
Although depth limited waves are likely to overtop the defences, during MHWS, the 
water will be dissipated over the lower levels and not reach the site. In addition, the 
site is some 400m away with a series of intermediate defences / banks providing 
storage capacity for the overtopped water. 
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3.3 Surface Water 
The Surface Water and Minor Watercourses Flood Map For Planning suggest that 
the stream, along the site’s western boundary, could exceed its immediate channel 
during the Q100 event (see Figure 3.4). 
 

 
Figure 3.4 – Minor Watercourse FMFP 

 
Recent modelling showed that the flood depth on the site could be around 0.6m 
during a Q100+CC event (see Figure 3.5) but that this might increase to 1m in areas 
during a Q1000 event (see Figure 3.7). The corresponding flow velocity is generally 
expected to be less than 0.15m/s (see Figure 3.6 and 3.8). The stream discharges 
into the Gwendraeth Fawr via culvert, downstream of the site in question. Should this 
culvert become partially blocked then the flood depths could exceed 1m in areas 
during both the Q100 +CC and Q1000 events (see Figure 3.9 and 3.10)  
 

Table 1 - Velocity and Depth Key 

Region Depth Region Velocity 

 0-0.1m  0 - 0.15m/s 

 0.1m-0.2m  0.15m/s - 0.3m/s 

 0.2m-0.3m  0.3m/s - 0.45m/s 

 0.3m-0.6m  0.45m/s - 0.6m/s 

 0.6m-1m  0.6m/s - 1m/s 

 1m-2m  1m/s - 2m/s 

 2m - 3m  2m/s - 3m/s 

 > 3m  > 3m/s 
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Figure 3.5 – Q100 + CC Flood Depths 
 

 
Figure 3.6 – Q100 + CC Flood Velocity 
 

 
Figure 3.7 – Q1000 Flood Depths 
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Figure 3.8 – Q1000 Flood Velocity 
 

 
Figure 3.9 – Q100 + CC Flood Depths - With 80% Blockage 
 

 
Figure 3.10 – Q1000 Flood Depths - With 80% Blockage 
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3.4 Sewage Backflow. 
Connection into the public sewer is not proposed as part of the scheme. 

 
3.5 Sustainable Drainage 
The panels will be raised above the ground leaving most of the original ground 
surface unaffected and able to absorb the rainwater as previously. Advice should be 
sought from the local authority regarding the need for SAB approval and whether 
additional sustainable drainage, in accordance with the Welsh Government 
Standards and the SUDS manual, will be required.  
 
3.6 Reservoir Failure  
The site is not considered to be at risk from reservoir failure.  
 
3.7 Ground Water 
The superficial geology for the area consist of Clay, Silt, Sand and Gravel from 
Alluvium overlying a bedrock geology of Mudstone, Siltstone and Sandstone of the 
Bishopston Mudstone Formation (see Figure 3.11 and 3.12). When also taking the 
terrain into account the risk of groundwater flooding is considered to be medium to 
high.  
 

 
Figure 3.11 – Superficial Geology 
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Figure 3.12 – Bedrock Geology 
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4  MITIGATION MEASURES 
 
Section 3 indicates that the site is at risk of flooding from both tidal and fluvial 
flooding. The impact this may have on the proposed development should, therefore, 
be evaluated.  
 
Elements of the panels themselves could be damaged if submerged in water 
although all panels are designed to be waterproof. Some panels, however, with an 
IP68 rating are designed to be located in areas subject to flooding and can withstand 
being submerged to a depth of 3m for prolonged periods. Nevertheless, the 
transformer unit will need to be kept in location free of flooding during all considered 
events.  
 
Periodically the panels will need to be maintained but the work should only be carried 
out during periods when the risk of flooding is low.  
 
The panels would be attached to frames mounted on posts driven into the ground. To 
avoid excessive loss of flood storage capacity the post will have a minimal cross 
sectional area, formed from an angle or a light I beam rather than a tube. Although 
the loss of volume will be small it can be compensated by removing part of the bank 
of the adjacent industrial site. There is a small risk that the panel posts could trap 
debris washing across the flood plain, however, as the field lies within a closed cell 
(enclosed by the roads to the south and east, raised land to the north and the 
industrial platforms to the west) the flow across the field is low. As such the amount 
of debris expected to be trapped, and the consequence of the posts trapping debris, 
is expected to be low.  
 
A flood response plan should be prepared and regularly maintained. All future 
managers of the site, along with those working on the solar farm, should be made 
aware of the flood risk and what actions are to be undertaken during an event. It is 
important to also have as much warning as possible to allow the flood response plan 
to be followed safely. If available, this can be achieved by registering on the flood 
warning scheme provided by NRW.  
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5 CONCLUSION AND RECOMMENDATIONS 
 
The client wishes to develop a 950kw electricity generating solar farm on land on the 
south eastern side of Cydweli. The site, however, lies in a Zone C2 flood area, in 
accordance with TAN 15. The client, therefore, wishes to evaluate the risk of 
flooding.   
 
The study has determined that the site could be at risk from the adjacent watercourse 
with a flood depth potentially exceeding 1m should the downstream culvert becomes 
blocked during a Q1000 event. In addition, the site could also be at risk from tidal 
flooding with flood depths potentially reaching 2.8m during a T200 and 3.15m during 
a T1000 event, assuming 50 years of sea level rise. The lower edge of the panel will 
need to be a minimum of 150mm above the ground. 
 
The solar panel can have an IP 68 rating, allowing them to be submerged for a 
prolonged period at a depth of up to 3m. The vulnerability status of the development 
is unclear as the panels themselves are designed to be compatible with potential 
flooding. However, the transformer unit, that allows connection with the national grid, 
should be kept free from flooding and should be situated in an elevated location.   
 
Advice should be sought from the local authority regarding the need for SAB 
approval and whether additional sustainable drainage, in accordance with the Welsh 
Government Standards and the SUDS manual, will be required. 
 
Recommendations 
In developing the site, it is recommended that:  

 

• The panels should have an IP 68 rating.  

• The transformer unit should be located in an elevated location above 7.5m 
AOD. 

• The panel posts should have a small cross sectional area. 

• A flood response plan is prepared, maintained, and effectively disseminated 
to all future owners and maintenance staff. 

• If available, the site is registered on the flood warning scheme provided by 
NRW.  


