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1. INTRODUCTION 

1.1 Purpose of this Report 

Townsend Water Engineering Ltd. has been appointed by Roger Parry & Partners for a Flood 
Consequence Assessment (FCA) and Drainage Strategy for an AD unit at Lower Leighton Farm, 
Leighton, Welshpool, Powys, SY21 8HH (Grid Ref: 324296 , 306607). This report has been prepared 
in support of the planning permission for the aforementioned development.  

The report is based on the available flood risk information for the site detailed in Section 1.2 and 
prepared in accordance with the planning policy requirements set out in Section 1.3. The scope of the 
FCA is consistent with the ‘Technical Advice Note 15: Flood Risk’. 

1.2 Sources of Information and Consultation  

This Report has been informed by: 

 Existing Site Plan drawings and respective topographic plan delivered by the client; 
 NRW & EA Severn Preliminary Flood Risk Assessment December 2018; 
 The NRW online flood maps;  
 https://flood-map-for-planning.service.gov.uk/; and 
 https://flood-warning-information.service.gov.uk/long-term-flood-risk/. 

1.3 Policy Context 

This report has been prepared in accordance with the relevant national, regional and local planning 
policy and statutory guidance as follows:  

 National policy contained within the Technical Advice Note 15 (TAN15) dated March 2025, 
issued by Welsh Assembly. 

1.4 Structure of this Report 

The Report has been prepared based on the following structure: 

 Section 2 refers to spatial planning considerations by reference to the proposed land use, flood 
zoning and TAN15 vulnerability; 

 Section 3 presents the assessment of existing flood risk at the site; 
 Section 4 presents the proposed development and findings of flooding; 
 Section 5 presents the drainage strategy; and 
 Section 6 provides a summary of the assessments. 

Additional Appendices are provided that deal with the following: 

 Appendix A: Topographical Survey; 
 Appendix B: Location Plan and 
 Appendix C: Drainage Strategy & Calculations. 
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2. SPATIAL PLANNING CONSIDERATION 

2.1 Location and Background  

 

Figure 1: Site location (Source: Bing Ordanance Survey Map and Figure 2: Aerial View of the site 
(Source: Google Maps), with location details found in Table 1. The site is located at Lower Leighton 
Farm, Leighton, Welshpool, Powys, SY21 8HH (Grid Ref: 324296, 306607). (Table 1: Site Details). 

The planning application is for the erection of a new AD unit. The entire development site is 
approximately 4.7ha. The existing site is a mix of brownfield and greenfield - the site is currently a field 
within a farm. 

There is a stream running through the site. It discharges into a culvert that runs along the northern 
boundary and then the culvert leaves the site and then discharge to a watercourse to the west. 
According to the anecdotal evidence the culvert is 2.3-5m below ground levels. 

To the North of the site is the B4381 followed by fields. To the east of the site is Lower Leighton Farm. 
To the south-east is Leighton School and to the south is a field. To the west is fields and an ordinary 
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watercourse that is a tributary of the River Severn. 

 

Figure 1 and Figure 2 for the location of the site. 

Table 1: Site Details Grid reference details taken from the site https://www.streetmap.co.uk/ 

Reference Value 

OS X (Eastings) 324296 

OS Y (Northings) 306607 

Nearest Post Code SY21 8HH 

Nat. Grid SJ 24293 06624 
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Figure 1: Site location (Source: Bing Ordanance Survey Map) 

Proposed 
Site 
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Figure 2: Aerial View of the site (Source: Google Maps)  

2.2 Topography 

According to OS Maps, there is a high point in the south-east of the site and levels fall from there. 
There is a watercourse running through the site. The lowest point is the north-west entrance to the 
site and the levels there are approximately 72.59mAOD. The highest point is at the south-eastern site 
entrance at approximately 91.41mAOD, please see the layout with the levels indicated on it. Please 
see Appendix A: Proposed Layout.  

Proposed 
Site 
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Figure 3: Contour Levels on OS Maps 

2.3 Geology and Soil 

The geology at the site has been obtained from the British Geological Survey (BGS) website. The 
bedrock beneath the site is described as ‘Stone House Shale Formation - Mudstone’. (Figure 4: Bedrock 
underneath the Site (Source: BGS Bedrock Geology Mapping)). Superficial deposits are described as 
‘Glaciofluvial Fan Deposits, Devensian’. 
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Figure 4: Bedrock underneath the Site (Source: BGS Bedrock Geology Mapping) 

Soilscapes Viewer describes the soil conditions at the site as Soilscapes 18 - ‘Slowly permeable 
seasonally wet acid loamy and clayey soils’ with impeded drainage. Please see Figure 5 below. 
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Figure 5: Soilscapes 10 

Soilscapes data indicates that the site is unlikely to be suitable for infiltration, and the sites vicinity to 
the river and watercourses makes it likely that groundwater is too high within the site for infiltration to 
work successfully. 

2.4 Flood Zone 

2.4.1 Fluvial 

The existing site is within Flood Zone 1 for rivers and seas, please see Figure 6. Flood Zone 1 is an 
area at low risk of fluvial flooding (Less than 1 in 1000 (0.1%) (plus climate change) chance of 
flooding in a given year). This suggests the site is at low risk of fluvial flooding. 
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Figure 6: Flood Map for Planning (Source: Natural Resources Wales) 

2.4.2 Surface Water 

The majority of the site is within a Flood Zone 1 for surface water. There is a streak of surface water 
running through the site, following the path of the stream, that is within Flood Zone 2 (less than 1 in 
100 (1%) but greater than 1 in 1000 (0.1%) chance of flooding in a given year, including climate 
change) and Flood Zone 3 (a greater than 1 in 100 (1%) chance of flooding in a given year, including 
climate change). 
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Figure 7: Flood Map for Planning: Surface Water Risk (NRW) 

2.5 TAN15 Vulnerability 

The development will be classed as ‘Less Vulnerable’ under the TAN15 vulnerability classification 
(Table 2). 
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Table 2: Flood Risk Vulnerability Classification (Source: NPPF Technical Guide) 

As the site is ‘Less Vulnerable’ and in Fluvial Flood Zone 1 and mostly within a Surface Water Flood 
Zone 1, the development is acceptable as long as there is no development placed in the Surface 
Water Flood Zone 2 and 3 areas, and development is appropriately set back from the Flood Zone 2 
and 3 areas, to allow for extreme flood events. 
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2.6 Climate Change Allowances for Peak River Flow 

Table 3 indicates the anticipated increase in peak river flows for the 3 river basin districts that cover 
Wales. The allowances present the current national representation of how climate change could impact 
peak flow. This data will be updated once revised data is made available through UKCP18.  

The allowances are based on percentage increases of change from a 1961-1990 baseline and are 
provided for the: 

• 10th percentile (lower end estimate) 
• 50th percentile (change factor/central estimate)  
• 90th percentile (upper end estimate) 

The projected peak river flow change is a range, with the highest estimate equally likely to occur as the 
lowest estimate. For this reason, it is recommended that the central estimate, or change factor, for the 
2080s for the relevant river basin district is used to assess the potential impact of climate change as 
part of a flood consequence assessment (FCA) and to inform design levels. If a figure other than the 
central estimate is used, applicants will be expected to provide full justification within the FCA. 

The climate change used in this area is 25% for the river Severn central estimate total potential change 
anticipated by the 2080’s. 

 

Table 3: Flood Consequence Assessment of Table 1: Peak River Flow allowances by River Basin District (using 
1961 to 1990 Baseline) 
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2.7 Climate Change Allowances for Rainfall Intensity 

Table 4 shows the anticipated changes in peak rainfall intensity for use in small catchments. Both the 
central and upper estimates should be assessed to understand the range of impact. As a minimum, 
development proposals should be assessed against the central estimate to inform design levels. 
Where the assessment indicates a significant flood risk for the upper estimate (e.g. depths, velocity), 
the flood consequences assessment will need to indicate the mitigation measures required to protect 
people and property.  

Rainfall allowances should also be applied when considering surface water flooding and drainage 
assessments. Drainage systems should be designed to ensure there is no increase in site run-off 
when assessed against the upper estimate. 

The climate change used in this area is 40% for the upper estimate total potential change anticipated 
for 2080s (2070-2115). 

Table 4: Climate Change Allowance for Rainfall Intensity (compared to a 1961-90 baseline)  : 
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3. FLOOD HAZARD FOR EXISTING SITE 

3.1 Source of Flood Risk 

Flood sources and their possibilities described below.  

3.1.1 Flood Risk from Fluvial Sources 

The proposed development is situated within Fluvial Flood Zone 1, an area at low risk of fluvial flooding.  

3.1.1.1 River Severn Fluvial Flooding 

3.1.1.2 Historic Flooding 

With regard to historic flooding, there is one recorded instance of flooding in February 2002, to the west 
of the site. However, this event did not flood the proposed site. Please see Figure 8. 

 
Figure 8: Recorded Flood Extents (Flood Map for Planning) 

3.1.1.3 Access and Egress Outside of the Redline Boundary 

In the event of any flooding the site would be dry, if the site needed to be evacuated, people could 
escape to the east of the site. 

3.1.2 Surface Water 

The NRW surface flood extents have been obtained from the NRW open dataset. The majority of the 
site is within a Flood Zone 1 for surface water. There is a streak of surface water running through the 
site, following the path of the stream, that is within Flood Zone 2 (less than 1 in 100 (1%) but greater 
than 1 in 1000 (0.1%) chance of flooding in a given year, including climate change) and Flood Zone 3 
(a greater than 1 in 100 (1%) chance of flooding in a given year, including climate change). Please 
see 
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Figure 7. 

No buildings will be placed in the Surface Water Flood Zone 2 and 3 areas, the only development will 
be the pond in the north-west of the site. However, this is a pond and can get wet as it is a water 
body. 

Development will be appropriately set back from the surface water Flood Zone 2 and 3 areas, to allow 
for extreme flood events. 

 Therefore, flood risk from surface water is believed to be low at the site.  

3.1.3 Flood Risk from Reservoir /Canals / Other Artificial Sources 

There is no flood risk from reservoirs to the site, please see Figure 9. 

 

Figure 9: Reservoir Flood Risk Map (Source: NRW) 
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There is no flood risk from canals or other artificial sources, as there are no canals or artificial sources 
within the vicinity of the site.  

3.1.4 Flood Risk from Groundwater 

According to the NRW & EA Severn Preliminary Flood Risk Assessment December 2018, there is a 
very low likelihood of groundwater flooding in Wales. Please see Figure 10. 

 

Figure 10: NRW & EA Severn Preliminary Flood Risk Assessment December 2018 

Furthermore, BGS maps describes Groundwater Vulnerability Wales: Bedrock Geology & Superficial 
Deposits as ‘ Low vulnerability, Secondary aquifer’. Please see Figure 11. 

 

 

Figure 11:BGS Maps Groundwater Vulnerability Wales: Bedrock Geology & Superficial Deposits 
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3.1.5 Flood Risk from Sewers  

There is no public sewer within the vicinity of the site, therefore, there is minimal risk of flooding from 
sewers in this area. 
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4. ASSESSMENT OF FLOOD RISK FOR PROPOSED 
DEVELOPMENT 

4.1 Development Proposals 

The planning application is for the erection of an AD unit at Lower Leighton Farm, Leighton, Welshpool, 
Powys, SY21 8HH. The area of the site is 4.7ha.The site is a field on a farm. Please see the proposed 
site layout in Figure 12. 

 

Figure 12: Proposed Site Layout 

4.2 Fluvial Flood Management 

The site is in a Fluvial Flood Zone 1 (low risk) and is not at risk from the River Severn. Therefore, no 
mitigation is required. 

4.3 Surface water Flooding 

According to the Surface Water Flood maps, the majority of the site is within a Flood Zone 1 for 
surface water. There is a streak of surface water flooding running through the site, following the path 
of the stream, that is within Flood Zone 2 and Flood Zone 3.  

No development will be placed in the Surface Water Flood Zone 2 and 3 areas, and development will 
be appropriately set back from the Flood Zone 2 and 3 areas, to allow for extreme flood events. 

 Therefore, flood risk from surface water is believed to be low at the site. 
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4.4 Groundwater Flooding 

As previously stated, groundwater flooding in Wales is thought to be very unlikely according the NRW 
& EA Severn Preliminary Flood Risk Assessment December 2018. Therefore, the site is thought to be 
at low risk of groundwater flooding. 

4.5 Infrastructure Flooding 

There is no existing infrastructure on the site, therefore, the risk of flooding from infrastructure to the 
site is believed to be low. 
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5. DRAINAGE STRATEGY 
Please find below the drainage strategy. 

5.1 Existing Drainage Arrangements 

5.1.1 Surface Water 

The existing drainage arrangements is that all the surface water from the existing site drains to the 
ground as it is a field. 

5.2 Infiltration Rates 

 Soilscapes data indicates that the site is unlikely to be suitable for infiltration, and the sites vicinity to 
the river and watercourses makes it likely that groundwater is too high within the site for infiltration to 
work successfully. 

5.3 Run-off 

The discharge has been set at a greenfield runoff rate set up to a Q-bar of 16l/s. The discharge has 
been split between two outfalls. The north part of the site will drain at 5l/s. The southern section of the 
site will drain at 10l/s. This is less than the Qbar greenfield rates. 

Please see the calculations below: 

Table 5: Greenfield Rates 
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5.4 Surface Water Drainage Strategy 

5.4.1 Hierarchy of Discharge  

In accordance with the Flood Risk and Coastal Change Planning Practice Guidance, where possible, 
preference should be given to multi-functional sustainable drainage systems, and to solutions that 
allow surface water to be discharged according to the following hierarchy of drainage options: 

1. Into the ground (infiltration);   

2. To a watercourse;   

3. To a surface water sewer, highway drain, or another drainage system; and  

4. To a combined sewer.  

Infiltration: Infiltration has been discounted due to the soil conditions. 

Watercourse: There is a stream/watercourse within the site. Both attenuation basins are discharging 
to the watercourse. The northern basin will discharge at 5l/s into the culvert running on the northern 
boundary. The southern basin will drain at 10l/s into the watercourse running through the site. 

Conclusion: Infiltration is not feasible at this site and there is a watercourse within the site, therefore, 
it is proposed to discharge the sites surface water to the watercourse. 

All lower options on the hierarchy will be discounted.  

5.4.2 Sizing of SUDS Features 

As discussed in section 4.1 of this report, the proposed area of the buildings and associated features is 
approximately 2.867ha. Infiltration SUDS systems have been discounted due to the soil conditions. 

The discharge will be restricted to a greenfield runoff rates of 15l/s in all events via a Hydro-brake up 
the 1 in 100 year event plus climate change (40%).  The storage will be held in 2 lined attenuation 
basins, up to and including the 1 in 100 year event plus 40% climate change. The attenuation basin to 
the south will discharge at 10l/s and the northern one will discharge at 5l/s.     

Modelling of the surface water runoff to the design parameters was carried out using Infodrainage Flow, 
an industry leading software which allows design and analysis of SuDS features. The Infodrainage Flow 
modelling results are in Appendix C. The following conservative assumptions and design parameters 
have been set within the Hydraulic model: 

 Rainfall intensity was obtained using the Flood Studies Report (FSR) methodology, and 
increased by 40%, over the 100 years design life of the proposed commercial development, in 
line with the requirements of the TAN15; 

 The proposed impermeable area is 2.867ha, the coefficient has been set at 100%; 

 No runoff losses have been assumed in the modelling, therefore, all the design rainfall landing 
on the impermeable surfaces is expected to reach the attenuation basins up to and including 
the 1 in 100 year event plus 40% climate change; 

 As per the conclusions in Section 3.3, the soil has been modelled with an infiltration rate of zero 
(0.0) m/hr; 

 A Hydro-Brake has been used to restrict the total discharge from the site to 15l/s. The northern 
basin will discharge at 5l/s and the southern basin will discharge at 10l/s. 

Please find below a summary of the basins (please note in InfoDrainage ponds and basins are the 
same thing). 
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Table 6: Summary of the Results 

 

 

 

Figure 13: Drainage Strategy Design 

Please see Appendix C for the full drainage strategy and calculations.   

5.4.3 Maintenance Plan 

Structures which manage surface water runoff require little maintenance, however a regular 
maintenance schedule e.g., after heavy rainfall, should be established by the site owners to reduce the 
risk of blockage within the drainage system and ensure the design remains in good working order. It is 
proposed the owner will maintain the basins: 
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Table 7: Operation and Maintenance Requirements for Attenuation Basins 
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6. SUMMARY & CONCLUSIONS 
 

A summary of the main conclusions for the FCA and Drainage Strategy is presented below:  

 Development proposals are for a proposed AD unit development at Lower Leighton Farm, 
Leighton, Welshpool, Powys, SY21 8HH; 

 The development site is approximately 4.7ha. The site is a greenfield/brownfield mix; 

 The site is within Fluvial Flood Zone 1, an area at low risk of fluvial flooding; 

 the majority of the site is within a Flood Zone 1 for surface water. There is a streak of surface 
water flooding running through the site, following the path of the stream, that is within Flood 
Zone 2 and Flood Zone 3; 
 

 No development will be placed in the Surface Water Flood Zone 2 and 3 areas, and 
development will be appropriately set back from the Flood Zone 2 and 3 areas, to allow for 
extreme flood events. Therefore, flood risk from surface water is believed to be low at the site; 
 

 It is believed that the site is at low risk of groundwater, sewer and infrastructure flooding; 

 Infiltration is not feasible at this site due to clay soils that drain to the stream network. There is 
a watercourse within the site, therefore, it is proposed to discharge the sites surface water to 
the watercourse; 

 The storage will be held in 2 lined attenuation basins, up to and including the 1 in 100 year 
event plus 40% climate change. The pond will be lined to avoid ingress from groundwater; and 
 

 The total discharge from the site will be 15l/s. The discharge has been split for the northern 
section the attenuation basin will discharge at 5l/s and the southern section will discharge at 
10l/s. 
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Appendix A: Topographical Survey 
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Appendix B: Location Plan 
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Appendix C: Drainage Strategy and Calculation 
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