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1.0 INTRODUCTION 

1.1.1 Fairhurst was appointed by Siemens Energy BAM Joint Venture (SEBAM) to carry out a 
Flood Risk Assessment (FRA) for a proposed substation development at Greens near Turriff 
in Aberdeenshire. A plan of the location of the proposed development in relation to the local 
area is provided in Figure 1.   

1.1.2 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 overland flooding; however, other potential sources of flood risk have 
also been considered. 

 

 

Figure 1: Site Location Plan 
Contains Ordnance Survey data © Crown copyright and database rights 2024 
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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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5.0 FLOOD RISK ANALYSIS  

5.1.1 Potential sources of flood risk identified for consideration in Section 4 are discussed below. 

5.2 Coastal Flooding 

5.2.1 The proposed development is located over 18km from the nearest coast and at over 
195mAOD.  The inland location and elevation of the site mean it is not at risk from tidal 
inundation or coastal waves.   

5.3 Fluvial Flows 

Pre-Development 

5.3.1 Hydraulic modelling indicates that out-of-bank flow will occur along both banks of the Burn of 
Greens in a 1 in 200 year plus climate change flood event.  The flood map in Appendix 1 
provides the baseline 1 in 200 year plus climate change flood extents.  

5.3.2 The Burn of Greens is located in a shallow valley feature along much of the modelled reach, 
and therefore out-of-bank flooding is constrained within a relatively narrow corridor of up to 
approximately 20m either side of the watercourse.  

5.3.3 Constriction caused by the existing road crossing at the south eastern corner of the site 
results in a significant widening of the floodplain on approach to the bridge, as floodwater 
backs up behind the structure. The floodplain immediately upstream of the road bridge is 
approximately 110m wide.  

5.3.4 Out-of-bank flooding is also predicted on the drainage ditch although, as with the Burn of 
Greens, the topography of the site means that flooding will be confined to a relatively narrow 
corridor around the watercourse.  

Post-Development 

5.3.5 The presence of the proposed access culvert will create an additional constraint on flood 
flows from the Burn of Greens compared to existing and, as a result, is predicted to slightly 
increase flood level by up to 0.02m immediately upstream of the structure in a 1 in 200 year 
plus climate change event. The impact of this minor increase in flood levels upstream of the 
proposed structure will however be localised, and will not result in flood risk to the proposed 
substation platform in the design event. No impact on flood levels outwith the site boundary 
is predicted. 

5.3.6 The proposed access road has been designed to be overtopped in a 1 in 200 year plus 
climate change flood event. This proposal has been discussed and agreed with 
Aberdeenshire Council Flood Risk & Coast Protection officers.  Spilling over the access road 
is predicted to last for up to 7 hours in an event of this magnitude with a peak depth of 
0.49m. There are two other access roads proposed which extend northwards into the site 
from the existing road to the south. These will provide alternative access and egress to the 
substation site in a 1 in 200 year plus climate change flood event, if required.  

5.3.7 The proposed access road will also cross the drainage ditch downstream of the confluence 
between the northern and southern ditches, as shown in GRNS4-LT379-SEBAM-ZZ-ZZ-D-
C-0108 (Appendix 1). The crossing will be designed during the detailed design phase of the 
project, and will ensure that any localised increases in flood levels and extents do not impact 
on proposed infrastructure or result in increased flood risk outwith the site. As with the 
proposed Burn of Greens crossing, the access road structure will be designed to overtop if 
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required to reduce any impact on flood levels. All out-of-bank flow will be directed back into 
the drainage ditch.  

5.3.8 The proposed development will be located outwith the areas shown to be at risk of flooding, 
with the exception of the locations when the proposed access road crosses the Burn of 
Greens and the ditch.  The proposed substation platform formation level is 129.5 mAOD, 
which is over 20 m higher than the modelled flood levels in Burn of Greens.  A flood map 
showing the predicted post-development flood extents is provided in Appendix 1.  

5.4 Overland Flow 

5.4.1 There is no LiDAR data available for the site or immediate surrounding area, and therefore a 
combination of OS contour data and site topographic survey data has been used to assess 
likely overland flow routes within and round the site.  

 

Figure 3: Overland Flow 
Ordnance Survey data © Crown copyright and database rights 2023 

 

5.4.2 A small area of land to the north west of the site is located at a higher elevation than the site 
and therefore runoff generated within this area will flow towards the site. Runoff generated 
within the site itself will flow south eastwards towards the existing drainage ditches and Burn 
of Greens. The catchment of the site is relatively small and therefore runoff volumes will be 
limited.  

5.4.3 The site is located on a relatively steep slope and therefore it is unlikely that runoff will pond 
to significant depths within the site boundary, although there is the potential for limited 
ponding in localised topographic hollows.   

5.4.4 The drainage strategy for the site is shown in Drawing GRNS4-LT379-SEBAM-DRAI-ZZ-D-
C-0171 in Appendix 1. The proposed development will include SuDS drainage and 
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therefore the risk of flooding due to overland flow is considered unlikely. Residual risk will be 
mitigated by profiling ground levels to route flow around and away from sensitive 
infrastructure. 

5.5 Infrastructure Failure 

Pre-Development 

5.5.1 Additional hydraulic modelling scenarios have been carried out to determine the impact of a 
partial blockage on both the field access crossing at the north eastern corner of the site and 
the existing road bridge at the southern boundary of the site 

5.5.2 Results indicate that a 50% blockage of these structures results in increases in water levels 
immediately upstream of the blocked structures of approximately 0.11m at the field access 
crossing, and a 0.13m at the road bridge. The increase in flood levels also results in minor 
increases in predicted flood extents in these areas. 

5.5.3 Overall, results suggests that potential blockage is unlikely to significantly increase flood risk 
to the proposed development. The potential increase in flooding associated with structure 
blockage should be mitigated by the inclusion of a 600 mm freeboard to sensitive equipment 
and buildings. The substation platform is to be set at 129.5 mAOD, which is over 20 m higher 
than the modelled flood levels in Burn of Greens.   

Post-Development 

5.5.4 A hydraulic modelling scenario has also been undertaken to assess the impact of a partial 
blockage on flood risk in a 1 in 200 year plus climate change flood event. Results indicate 
that a 50% blockage of the structure will result in an increase in water levels immediately 
upstream of approximately 0.03m, with no increase in flood levels or extents outwith the site.  

5.5.5 Overall, results suggests that potential blockage is unlikely to significantly increase flood risk 
to the proposed development.  The potential increase in flooding associated with culvert 
blockage should be mitigated by the inclusion of a 600 mm freeboard to sensitive equipment 
and buildings.  The substation platform is to be set at 129.5 mAOD, which is over 20 m 
higher than the modelled flood levels in Burn of Greens assuming a 50% blockage of the 
proposed of the proposed structure.   

5.6 Sewer Flooding 

5.6.1 Given the rural nature of the site, there is unlikely to be any significant sewer infrastructure 
present. 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) as outlined in the Drainage Statement (Fairhurst, 2024)1.  

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 Ground Water 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 

 
1 Fairhurst (2024). LT379 Greens 400kV Substation: Drainage Strategy Report, Reference: GRNS4-LT379-
SEBAM-DRAI-ZZ-RPT-C-0001 (S4) 
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6.0 CONCLUSION AND RECOMMENDATIONS  

6.1.1 Fairhurst was appointed by Siemens Energy BAM Joint Venture (SEBAM) to carry out a 
Flood Risk Assessment (FRA) for a proposed 400kV substation development at Greens near 
Turriff in Aberdeenshire. 

6.1.2 Hydraulic modelling indicates that out-of-bank flooding will occur along the banks of the Burn 
of Greens in a 1 in 200 year plus climate change flood event. The proposed development will 
be located outwith the areas shown to be at risk of flooding with the exception of the 
locations when the proposed access road crosses the Burn of Greens and ditch.  

6.1.3 Localised increases in flood level and extent associated with the proposed watercourse 
crossing on the Burn of Greens will not result in a flood risk to the proposed development in 
a 1 in 200 year event plus climate change. No increase in fluvial flood risk is predicted 
outwith the site boundary. The residual risk of fluvial flooding should be mitigated by the 
inclusion of a 600 mm freeboard to sensitive equipment and buildings. The substation 
platform is to be set at 129.5 mAOD, which is over 20 m higher than the modelled flood 
levels in Burn of Greens.   

6.1.4 Risk of flooding as a result of infrastructure failure, overland flows, sewer flooding, and 
groundwater flooding are all considered to be low. Residual risk of flooding should be 
mitigated by profiling ground levels to route flood water around and away from sensitive 
infrastructure. 
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