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1.0 INTRODUCTION 

1.1 General 

1.1.1 Fairhurst was appointed by Siemens Energy BAM Joint Venture (SEBAM) to carry out a flood 
risk assessment for the proposed Fanellan Substation and Converter Station ('Hub') 
development at Fanellan near Kilmorack in the Highlands. A plan of the location of the 
proposed development in relation to the local area is provided in Figure 1.   

1.1.2 This assessment considers flood risk to the full site from a range of sources including coastal, 
fluvial, overland flows, infrastructure failure, sewer flooding and groundwater.   

1.1.3 A previous Flood Risk Assessment was undertaken for the site (Reference: LT459-SWE-
XX-XX-T-W-1002, Version 3, Sweco, 12 September 2024).  The Flood Risk Assessment set 
out below supersedes the previous assessment.  The new assessment takes account of 
consultation comments made by SEPA (Reference PCS-20005070, Dated 08/05/2025) and 
The Highland Council Flood Risk Management Team (Reference 25/00826/FUL, Dated 
15/05/2025) in relation to the previous Flood Risk Assessment. 

 
Contains Ordnance Survey data © Crown copyright and database rights 2025 

Figure 1: Site Location Plan 
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4.0 POTENTIAL SOURCES OF FLOOD RISK 

4.1.1 There are several potential sources of flooding that require consideration: 

o Coastal flooding: Extreme sea levels and coastal waves have the potential to cause 
rapid inundation of a development, posing a threat to the welfare of occupants and 
potentially preventing emergency access to properties and essential infrastructure.   

o Fluvial flows: Extreme fluvial flood events have the potential to cause rapid inundation 
of a development, posing a threat to the welfare of occupants and potentially 
preventing emergency access to properties and essential infrastructure.   

o Overland flow: Overland flow occurs when the infiltration capacity of the ground is 
exceeded in a storm event.  This could result in water travelling as sheet flow overland 
or excess water being conveyed from one location to another via local road networks. 

o Infrastructure failure: The failure of conveyance infrastructure such as culverts or 
bridges, or the failure of any man-made water storage or conveyance infrastructure 
that could increase the risk of flooding at the site.   

o Sewer flooding: If the capacity of sewers is exceeded in an extreme event, or a 
blockage occurs, surcharging of the network can result in surface flooding.  The local 
drainage network should be considered with a view to assessing flood risk to the site. 

o Groundwater: High groundwater levels could exacerbate flooding occurring at low 
points on any given site, potentially contributing to flood risk from other sources. 
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5.4 Overland Flow 

5.4.1 The overland flow routes within and around the site have been assessed using Phase 1 
LiDAR and the QGIS Watershed Analysis tool. The Phase 1 LiDAR has been reviewed 
against detailed topographic surface data for the site and found to be consistent, therefore 
the flow routes shown in Figure 6 are deemed to be a reliable assessment of current 
conditions. 

 
Contains Phase 1 LiDAR and Ordnance Survey data © Crown copyright and database rights 2025 

Figure 6: Overland Flow Routes 

5.4.2 A proportion of the flows originating from the south eastern and eastern extent of the site 
would be routed toward the east and away from the site. The remainder would continue 
north and be intercepted by the Southern Watercourse which would channel flows out of 
the site and into the River Beauly. 

5.4.3 Runoff at the south west of the site would flow north along the lower lying ground at this 
extent before continuing west and away from the site.  

5.4.4 Flows at the western extent of the site would be directed north and into the Northern 
Watercourse. Runoff generated at the north western extent of the site would be directed 
south eastwards and into the downstream extent of the Northern Watercourse. These flows 
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would be channelled through the culvert underneath the public road outwith the site and 
rejoin the open channel downstream of the road discharging into the River Beauly. 

5.4.5 Flows at the centre of the site would be directed north eastwards into the Central 
Watercourse.      

5.4.6 The proposed development will include SuDS drainage and therefore the risk of flooding 
due to overland flow is considered to be low. Residual risk will be mitigated by profiling 
ground levels to route flow around and away from sensitive infrastructure.   

5.5 Infrastructure Failure 

5.5.1 SEPA reservoir inundation mapping 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.  

5.5.2 There are two culverts located within the vicinity of the site as illustrated in Figure 2 and 
described in Appendix 4.There is potential for channel structures to become blocked with 
debris or sediment during extreme flood events, resulting in increased flood levels or 
changing out-of-bank flood patterns. 

5.5.3 A 50% blockage of Structure C01 under existing and proposed conditions would result in 
similar flood extents to the existing conditions. The flood depths upstream of the culvert are 
indicated to marginally increase while the depths downstream are likely to marginally 
decrease. Flood risk to from this source is considered to be low. 

5.5.4 A 50% blockage of Structure C02 would result in similar flood extents to the existing 
conditions. The flood depths upstream of the culvert are indicated to marginally increase 
while the depths downstream are likely to marginally decrease. Flood risk to from this 
source is considered to be low. 

5.5.5 The design of the proposed access road culvert is for a bottomless structure which spans 
the watercourse channel, with a width of 11 m and a height of 3 m.  The potential for 
blockage of this structure is considered to be low.  The potential impact of a blockage has 
been assessed by modelling a 25% and 50% blockage of the structure. Model results 
indicate that in both scenarios, flood extents would be similar to the unblocked proposed 
scenario. The flood depths immediately upstream of the culvert are indicated to marginally 
increase while the depths immediately downstream are likely to marginally decrease. Flood 
risk from this source is considered to be low. 

5.5.6 To mitigate the residual risk of potential blockage SSEN operations department will 
undertake the maintenance of all culverts inclusive of post storm inspections. 
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5.6 Sewer Flooding 

5.6.1 The Scottish Water sewer records do not indicate the presence of any significant sewer 
infrastructure within the vicinity of the site. The risk of sewer flooding is therefore 
considered to be low.  

5.6.2 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).  

5.6.3 Residual flood risk should be mitigated by profiling ground levels to route flow around and 
away from sensitive infrastructure. With this mitigation implemented, the risk of flooding 
from sewer flooding is considered to be low 

5.7 Groundwater Flooding 

5.7.1 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.  

5.7.2 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. Residual risk from this source of flooding 
can be mitigated by profiling ground levels to route flood water around and away from 
sensitive infrastructure.  With this mitigation implemented, the risk of flooding from 
groundwater is considered to be low. 

 
  





https://nrfa.ceh.ac.uk/data/about-data/catchment-information/feh-catchment-descriptors
https://nrfa.ceh.ac.uk/data/about-data/catchment-information/feh-catchment-descriptors
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 Hydrology  
3-1   Introduction 

Hydraulic modelling has been undertaken to quantify existing fluvial flood risk from the 
Northern Watercourse. Derivations of flows for this watercourse are detailed in this section. 

3-2   Catchment  

At the downstream extent, the Northern Watercourse drains an area of roughly 0.50km2. The 
catchment area has been derived based on Phase 1 LiDAR data and is illustrated in Figure 
3-1:.  The Phase 1 LiDAR has been reviewed against detailed topographic surface data for 
the site and found to be consistent, therefore the catchment area shown in Figure 3-1: is 
deemed to be a reliable assessment of current conditions. 

There is no gauging station available on the channel and given the small catchment area, 
catchment descriptors for the watercourse are unavailable on the Flood Estimation 
Handbook (FEH) Web Service. Therefore, catchment characteristics from a similar donor 
catchment have been adopted at the site and utilised to estimate runoff volumes. The donor 
catchment and adopted descriptors are detailed in Figure 3-1: and Table 3-1.  

Contains Ordnance Survey data © Crown copyright and database rights 2025 

Figure 3-1: Contributing Catchment Area 
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Table 3-1: FEH Catchment Descriptors 
Descriptor* Value 

Area (km2) 0.50 

BFIHOST  0.793 

BFIHOST19 0.765 

DPLBAR 0.78 

DPSPAR 114.4 

PROPWET 0.74 

SAAR 936 

SPRHOST  20.58 

URBEXT1990 0 

  * See Glossary in Appendix 1 

  

3-3   Peak Flow Estimation 

NPF4 requires that new developments be assessed against a 1 in 200 year flood, with 
allowances for climate change.  

The catchment area of the channel is 0.5km2, therefore, catchment descriptors are 
unavailable at the site. Catchment descriptors from a donor catchment (Figure 3-1:) have 
been adopted and used to estimate the 1 in 200 year plus 42% climate change flows.  

The BFIHOST values are in excess of 0.65 indicating that the catchment is classified as 
highly permeable.  The Flood Estimation Handbook Volume 4 states that the FEH rainfall-
runoff method may not adequately represent permeable catchments.  The Environment 
Agency Flood Estimation Guidelines state that ReFH2 is suitable for estimating design flood 
hydrographs on highly permeable catchments.  The ReFH2 method has therefore been 
adopted for the assessment. The FEH rainfall runoff (RR) method has been used as a 
sensitivity test.  

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 North Highland River 
Basin Region and as such a 42% increase in rainfall has been applied to the derived flows to 
provide an estimate of the plus climate change (+ CC) flood flows, as detailed in Table 3-2. 

Table 3-2: Comparison of Peak Flow Estimates 

Return Period Derived Peak Flows (m3/s) 

FEH Method  ReFH2 Method 

200 year + 42% CC 1.50 0.50 

 

  



 

FNLN-LT459-FAI-DRAI-XX-RPT-W-0001  

 

 Hydraulic Modelling  
   Introduction 

Hydraulic modelling was undertaken to provide a quantitative assessment of the fluvial flood 
risk from the northern watercourse using a 2D only model.  

   Model Construction 
A 2D hydraulic model of the northern drainage ditch has been constructed using the industry 
standard TUFLOW software package. The set-up of the model is shown in Figure 4-1:. 

 
Contains Phase 1 LiDAR and Ordnance Survey data © Crown copyright and database rights 2025 

 Model Set-up 
 

The 2D domain covers an area of 0.55km2 (Figure 4-1:) and has been constructed using a 
combination of Phase 1 LiDAR, supplemented by detailed topographic survey data within the 
site area.  The topographic survey data includes detailed information on the watercourse 
channel, including bed and bank levels.  A stone wall is in place along the eastern bank of 
the watercourse, however this has been omitted from hydraulic model to provide a 
conservative approach to the modelling assessment. 

The model includes two structures along the watercourse including the crossing at the 
access road within the site boundary and the crossing outwith the site boundary (Table 4-1).  
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mm) while the depths downstream are likely to marginally decrease. Flood risk to from this 
source is considered to be low. 

The design of the proposed access road culvert is for a bottomless structure which spans the 
watercourse channel, with a width of 11 m and a height of 3 m.  The potential for blockage of 
this structure is considered to be low.  The potential impact of a blockage has been 
assessed by modelling a 50% blockage of the structure. Model results indicate that flood 
extents would be similar to the unblocked proposed scenario. The flood depths immediately 
upstream of the culvert are indicated to marginally increase (5 mm) while the depths 
immediately downstream are likely to marginally decrease. Flood risk from this source is 
considered to be low. 
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SEPA Comment 

Has cell size convergence testing been undertaken for the 2D model?   

Fairhurst Response 

Cell size convergence testing has been undertaken for the existing and proposed mitigation 
scenario by comparing a 1m cell size to a 0.5m cell size. For both scenarios there are 
marginal differences in flood levels (±0.002m in the baseline scenario and ±0.050m in the 
proposed mitigation scenario). This results in negligible differences in flood extents, as 
shown in the figures below.  The choice of cell size used in the model is therefore considered 
to be robust.  

 
Contains Phase 1 LiDAR and Ordnance Survey data © Crown copyright and database rights 2025 

 Comparison of the 1m Cell Size Flood Extents to the 0.5m Grid Size Flood Extents 

for the Baseline Scenario (1 in 200 Year plus 42% Climate Change Scenario) 



 

FNLN-LT459-FAI-DRAI-XX-RPT-W-0001  

 
Contains Phase 1 LiDAR and Ordnance Survey data © Crown copyright and database rights 2025 

 Comparison of the 1m Cell Size Flood Extents to the 0.5m Grid Size Flood Extents 

for the Proposed Mitigation (1 in 200 Year plus 42% Climate Change Scenario) 

5.2.3 SEPA Letter, Paragraph 1.4, c 

SEPA Comment 

Presentation of the topographic survey data used within the model.  

Fairhurst Response 

Details of the topographical survey data used within the model is provided in Drawing No. 
FNLN-LT459-FAI-ZZ-ZZ-SUR-C-0001  at the end of this appendix. 

5.2.4 SEPA Letter, Paragraph 1.4, d 

SEPA Comment 

Pre and Post development modelled extents for 100% blockage at culvert C02.  

Fairhurst Response 

A 100% blockage of the culvert C02 has been assessed for both the existing and proposed 
mitigation scenarios using a peak flow of 0.93m3/s. In both instances, results indicate a 
marginal increase in the flood extents immediately upstream of the structure and along the 
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