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1. Introduction 

Fairhurst was appointed by SP Energy Networks (SPEN) to carry out a Flood Risk Assessment (FRA) 

for a proposed extension to the existing Westfield 275 kV Substation. The proposed development is 

located east of Ballingry in the Fife Council Local Authority Area (NGR: NT 19127 97661). A plan of 

the location of the proposed development in relation to the local area is provided in Figure 1.  

This report forms an assessment of flood risk for the development as a whole in accordance with 

National Planning Framework 4 (NPF4). Flood risk at the site has primarily been assessed in relation 

to fluvial risk from watercourses adjacent to site; however, other potential sources of flood risk have 

also been considered. 

 

Contains Ordnance Survey data © Crown copyright and database rights 2024 

Figure 1: Site Location Plan 
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3.3.2 SEPA Reservoirs Map 

In order to implement the Reservoirs (Scotland) Act 2011, SEPA produced reservoir inundation maps 

(RIMs). These maps illustrate the areas likely to be flooded by an uncontrolled release of water from a 

reservoir with storage volume of 25,000 m3 or more. The RIMs indicate that the proposed 

development site is not at risk from reservoir breach inundation. 
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within the vicinity of the site is 85.08 mAOD. Therefore, the proposed finished platform level is 

sufficient to provide the required freeboard.   

5.3 Pluvial Overland Flow 

Potential overland flow routes through the development site have been assessed using QGIS 

watershed analysis tools, Lidar Phase 5 and topographic survey data. Flow routes are shown in blue 

in Figure 3. 

 

Contains Phase 5 LiDAR and Ordnance Survey data © Crown copyright and database rights 2024 

Figure 3: Overland Flow Routes 

The assessment indicates that local areas to the west and south slope towards the site and the 

associated surface water runoff would discharge into either Watercourse 1 or Watercourse 2.  

Surface water flow generated within the site will be dealt with by a dedicated drainage system, 

designed to appropriate standards and incorporating Sustainable Drainage Systems (SuDS). The 

development proposes a SuDS basin to be located immediately south-east of the platform (Appendix 

A), which will be designed to limit discharge rates to the greenfield runoff rates and avoid increase in 

runoff to receptors elsewhere. 

Residual flood risk will be mitigated by profiling ground levels to route flow around and away from 

vulnerable equipment, and by setting vulnerable equipment above surrounding ground. 
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5.4 Infrastructure Failure 

In the event that structures along adjacent watercourse channels become blocked, there is the 

potential for flood levels upstream of these structures to increase, resulting in an increase in fluvial 

flood risk. 

The topographic survey indicates that Watercourse 1 is culverted via a 0.8 m dia. pipe as indicated on 

Figure 2. This is assumed to provide access between the farm fields. Watercourse 2 is culverted 

underneath the B9097 via a 1.70 m diameter culvert.  

Hydraulic modelling to test the impact of culvert blockage was therefore undertaken by omitting these 

crossings within the model, essentially representing a 100% blockage scenario. Details of the 

parameters used in the hydraulic modelling are provided in Appendix C and a summary of the results 

is provided below. 

In the event of 100% blockage of these culverts, peak water levels at the site would be 85.10 mAOD 

during the 1 in 200 +CC event and 85.14 mAOD during the 1 in 1000 +CC flood event. The proposed 

finished platform level of 88.60 mAOD is sufficient to protect against the flood risk associated with 

culvert blockage. 

The SEPA RIM does not show the site to be at risk in the event of an uncontrolled release of water 

from any reservoir covered by the Reservoirs (Scotland) Act 2011, and no other sources of 

infrastructure failure have been identified as potentially contributing to flood risk at the site. 

5.5 Sewer Flooding 

Sewer flooding can occur when prolonged or heavy rainfall exceeds the capacity of the sewer 

network, or if the sewer network becomes blocked.  

Review of the Scottish Water Asset Database indicates that there are no Scottish Water assets within 

the vicinity of the site. SPEN drawings indicate that existing drainage infrastructure is located within 

the existing substation.  

Should the capacity of any drainage/sewer infrastructure present on site be exceeded, associated 

flood waters can be managed by profiling ground levels to route flow around and away from 

vulnerable equipment, and by setting vulnerable equipment above surrounding ground. Furthermore, 

currently the existing Substation platform is located at a lower elevation than the proposed extension 

site, which would further limit the potential for sewer flooding to affect the new substation platform. 

Provided appropriate mitigation is implemented, the risk of flooding from sewer flow is considered to 

be low. 

5.6 Groundwater Flooding 

Groundwater is generally a contributing factor to flooding rather than the primary source. SEPA flood 

maps indicate areas where groundwater could influence the duration and extent of flooding from other 

sources. The proposed site is situated outwith groundwater influenced flood extents shown on these 

maps. Groundwater below the site is likely to be in hydraulic connectivity with the unnamed 

watercourses in the vicinity of the site. This is expected to limit the potential for emerging above 

ground on the site, which is at a higher elevation than the watercourse. 

Groundwater flooding is, therefore, considered unlikely. In the event groundwater levels exceed the 

ground levels at the site, the excess water would follow the same flow patterns as for overland flow. 
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Residual risk from this source of flooding can be mitigated by setting vulnerable equipment above 

surrounding ground and profiling ground levels to route flood water around and away from buildings. 
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B.3 Peak Flow Estimation 

NPF4 requires that new development be assessed against a 1 in 200 year flood, with allowances for 

climate change. SPEN Substation Flood Resilience Policy (SUB-01-018 Issue 3) requires all grid and 

primary substations to be protected to a 1 in 1000 year flood risk return period, with an allowance for 

climate change. This section details the methods utilised to derive these flows for the unnamed 

watercourses.  

Catchment descriptors were utilised to derive runoff for a range of return periods using FEH Rainfall 

Runoff (FEH RR) and Revitalised Flood Hydrograph (ReFH2) methodologies. The catchment area is 

too small for the FEH statistical method to be appropriate, therefore this method has been discounted. 

Current SEPA guidance on applying climate change allowances in FRAs for land use planning 

recommends that climate change be accounted for in small catchments (less than 30 km2) by applying 

a defined increase in peak rainfall intensity, which varies depending on the location of the catchment 

(SEPA, 2023). The site is situated in the Tay River Basin Region and as such a 39% increase in 

rainfall has been applied to the derived 1 in 200 year and 1 in 1000 year flows by adjusting the design 

rainfall, to provide an estimate of the 1 in 200 year + climate change (+ CC) and 1 in 1000 year +CC 

flood flows.  

Flow estimates using both the FEH RR and ReFH2 methods are detailed in Table B-1. SEPA 

recommend that the most conservative estimates (i.e., the method resulting in the largest flows) are 

adopted, and therefore the estimates derived using the FEH RR method have been utilised going 

forward.  

Table B-1: Comparison of Peak Flow Estimates  

Watercourse Watercourse 1 Watercourse 2 

Return Period FEH (m3/s) REFH2 (m3/s) FEH (m3/s) REFH2 (m3/s) 

200 year + 39% CC 2.28 1.93 2.86 2.49 

1000 year + 39% CC 3.29 2.67 4.12 3.42 
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Contains LiDAR data and Ordnance Survey data © Crown copyright and database rights 2025 

: 1 in 200 year +CC Flood Extent and Levels 

 

 
Contains LiDAR data and Ordnance Survey data © Crown copyright and database rights 2025 

: 1 in 1000 year +CC Flood Extent and Levels 
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C.3.2 Blockage Scenarios 

Should crossings C1 and C2 (see Figure C-4) become blocked, there is potential for increased 

volumes of water to be routed overland and increased flooding to occur within the site area. Modelling 

has, therefore, also been carried out for the 1 in 200 year +CC and 1 in 1000 year +CC events with 

100% blockage of each crossing.  

The results of the hydraulic modelling study are presented in Table C-2 upstream of each blocked 

structure for both scenarios. Results indicate that blockage causes an increase in water levels 

immediately upstream of the blocked crossing, with knock on impacts on the wider flood extent and 

water levels. The blockage scenarios result in wider flood extents, caused by the presence of the 

B9097 embankment which acts as a barrier to flow, as shown in Figure C-4 and Figure C-5. The 

results show that a 100% blockage of C1 and C2 increases water depths in the site, by up to around 

452 mm during the 1 in 200 year +CC event, and up to 517 mm during the 1 in 1000 year +CC event. 

The finished platform level is to be set at 88.60 mAOD, which is more than 3.0 m above the peak 

water levels during the blockage scenarios. 

Table C-2: Culvert Blockage Scenario Peak Water Level Results 

Event 1 in 200 +CC 1 in 1000 +CC 

Scenario Baseline Blockage Baseline Blockage 

C1 84.90 84.99 84.94 85.02 

C2 83.12 83.62 83.36 83.89 

 

Contains LiDAR data and Ordnance Survey data © Crown copyright and database rights 2025 

: 1 in 200 year +CC Blockage Flood Extent and Levels 
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