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1 Introduction 
This Level 3 Drainage Impact Assessment (DIA) has been produced to identify any drainage issues which 
may arise upon the development of the Fanellan 400kV Switching Station and HVDC Convertor Station, on 
behalf of Scottish and Southern Energy Networks (SSEN) Transmission. This report will assess the impact 
of both foul and surface water drainage considering relevant information from the Drainage Strategy (DS). 
For the Drainage Strategy, see document LT459-SWE-XX-XX-T-C-0501. MicroDrainage was used to model 
the SuDS network.  

This DIA covers the drainage system designed by Sweco only but allows for connection of third party 
designed elements to be integrated at a later date. Third party design includes roof drainage of the proposed 
buildings.  

1.1 Site Location 
The proposed Fanellan development lies approximately 5km southwest of Beauly within the Highland Council 
local authority. The OS Grid northings and eastings of the site are approximately 248404, 843094 (to the 
middle of the proposed development site). Access to the site can be taken from the A831 via the A862 and 
C1106 road from the Black Bridge. Refer to site layout drawing LT459-SWE-XX-XX-D-X-0001 in Appendix 
A for details and Figure 1-1. 

 

Figure 1-1. Site location to the south of the River Beauly 

1.2 Purpose of this Report 
The purpose of this DIA report is to detail the impact that proposed drainage will have on the Fanellan site. 
It explores the methodology of dealing with the surface water run-off and foul water from the proposed site. 
Furthermore, it gives details on managing groundwater and temporary drainage during construction (to 
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2.3 Watercourses and Existing Drainage Features 

2.3.1 Watercourses 
The River Beauly passes the proposed development to the north and west, as it makes its way into the 
Beauly Firth, but is located approximately 725m beyond the proposed site boundary at its closest point.  

There are a number of minor un-named watercourses / drainage ditches which are in close proximity to the 
site, all of which are culverted under the existing unclassified road running parallel to the eastern side of the 
site.  

The first watercourse / drainage ditch is culverted under the road at Easting 248389 and Northing 842226 
and flows in an easterly direction eventually discharging into the Lonbuie Burn. The watercourse / drainage 
ditch appears to drain to a naturally low-lying area of the site. 

The second watercourse / drainage ditch is again culverted under the existing public road and flows in a 
northerly direction towards the River Beauly. The approximate Easting and Northing are 249077 and 843114, 
where it passes under the road. The watercourse / drainage ditch receives several ditches which drain the 
road and surrounding land. 

A third un-named watercourse / drainage ditch is located at approximately Easting 248590 and Northing 
842442 and is culverted under the existing public road. The watercourse flows in an easterly direction and 
eventually discharges to the Lonbuie Burn. 

None of the watercourse / drainage ditches are monitored on the SEPA flood maps shown in Figure 2-1. 
Reference should be made to drainage drawings LT459-SWE-XX-XX-D-X-0501 and LT459-SWE-XX-XX-D-
X-0502 in Appendix B which show the locations of the drainage watercourses / drainage ditches and an 
overview of the proposed surface water drainage network. 
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Figure 2-1 - SEPA flood map, taken from the Drainage Strategy  

 

2.3.2 Drainage Features 
There are a number of existing drainage features which comprise of land ditches used to cut-off the overland 
flows coming off the existing fields. There are also cut-off ditches along the existing road, however, many 
sections of these have no formal outfall and appear to empty via infiltration. The ditches are typically cut with 
near vertical side slopes.  

To the southwest of the site, there is an existing small lochan which is located at Easting 247522 and Northing 
842738 which part of the existing catchment of the site drains into. The lochan is topped up by the natural 
catchment draining into it and is a habitat of fish. The lochan is noted on the SEPA flood map shown in Figure 
2-1. Lovat Estates currently owns the drainage in the undeveloped, greenfield area. There have been no 
existing drainage plans made available for the site. 

There is an existing Scottish Water surface water main running along the Northeast of the site. For details 
on how this ties into the proposed drainage network, see LT459-SWE-XX-XX-D-X-0505 in Appendix B. 

 

2.4 Flood Risk 
A review of available information relating to flood risk of the site has been undertaken with the SEPA Flood 
Maps, Figure 2-1, confirming no river flooding present within the scheme extents. Some surface water 
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4.3 Drainage Outfall 
The options for dealing with the flows from surface water outfalls are based on the SuDS Manual C753 
hierarchy as noted in Table 4.3 below. 

Table 4.3 Outfall Hierarchy 

Option Suitability Comment on Suitability 

Infiltrate run-off into the ground The BRE soakaway test undertaken 
during the Geotechnical Investigation 
completed in September 2023 confirmed 
infiltration rates were visually confirmed as 
being poor on site. 

Not feasible to use this method of outfall 
due to poor infiltration results. 

Discharge run-off to surface watercourse There are a number of unnamed 
watercourses located at the extremities of 
the site. Based on the proposed 
development levels, outfalls can be 
achieved to these watercourses. 

This is feasible and allows for a number of 
outfalls if it is preferred to split up the 
development catchment. 

Discharge run-off to surface or combined 
sewers 

There are no Scottish Water sewers in the 
vicinity of the scheme. 

Not feasible. 

Discharge run-off into existing water 
features such as ponds 

There are existing pond features in close 
proximity to the site which currently control 
run-off. These are located in private land 
and would need legal agreement to 
discharge into them. 

Not feasible due to the ownership issues 
associated with this. 

 

4.4 SuDS Attenuation Areas 
The outline drainage network and attenuation system are designed in accordance the SuDS Manual and The 
Highland Council specific flooding guidance. All SuDS attenuation features shall store surface water run-off 
to the 1 in 200-year return period rainfall event + 42% climate change. Further checks have been undertaken 
using the 1000-year return period to consider any adverse impacts on the surrounding area and identify 
exceedance routes. There are several catchment areas on the site which impact the Standard Average 
Annual Rainfall (SAAR). Data has been assessed using a number of FEH 2013 point data locations to 
accurately model each of the individual catchments at that location This results in differences in the calculated 
greenfield run-off rates for the catchments draining to each SuDS attenuation feature. Commentary is 
provided below on the selection of the discharge rates.  

Due to the scale of the platform, it is proposed to separate the switching station and convertor station areas 
into separate catchments for attenuation purposes. This ensures that the catchments match (as far as 
possible) the pre-development discharge rates and ensure there is no increased downstream flood risk to 
the receiving watercourses. Due to the position of the site (broadly at the high point of the surrounding land), 
the watercourses are small in nature and cannot accept large discharges of run-off. All roads have suitable 
gradients and crossfalls to prevent water ponding.  

Sweco are not responsible for the internal drainage of the site. A third party will undertake the roof drainage, 
and this will outfall to the Sweco system. Sweco does not propose to produce long sections for the drainage 
unless formally requested by the Highland Council as the current proposals are for planning and subject to 
development during the detailed design phase.  

4.4.1 Switching Station Platform Area 
The switching station area of the platform is approximately 15ha not including engineered slopes and natural 
catchments. It is proposed to split this area into two catchments for attenuation purposes and to match the 
existing catchment area as much as possible. 
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Furthermore, these drawings show the appropriate exceedance routes, marked in black hatching as shown 
on drawing. The exceedance routes do not allow flooding as they are controlled by weirs and flow into 
appropriately sized cut-off ditches. Even in the event of over-topping, flooding of the surrounding area will 
not occur. 

The MicroDrainage calculations for both catchments can be found in Appendix D.  

4.4.2 Convertor Station Platform Area 
The pre-development area where the platform is located greenfield run-off has been calculated as shown in 
Table 4.5 for either Qbar or Qmed depending on the analysis used. A number of calculations methods have 
been used to compare greenfield run-off rates. As the ReFH 2 method is the most favoured under the SuDS 
Manual, analysis is required to be undertaken to compare the run-off rates with historical methods. It is 
proposed to attenuate run-off via in-line basins before discharging into the nearby watercourse. The 
discharge rate for any the feature shall be limited to this using a flow control device (vortex control or orifice 
plate). Analysis has been undertaken to ensure any exceedance events from the attenuation features do not 
cause detriment at the 1 in 200-year return period including 42% climate change. The discharge rate in Table 
4-5 have been calculated via a number of methods and the most conservative rate used in the design 
modelling. 

Table 4.5 Convertor Station Discharge Rates 

Impermeable 
Catchment 
Area (ha) 

IH 124 Discharge Rate 
Return Period (litres / 
second) 

 

ReFH 2 Discharge 
Rates (litres / second) 

FEH Discharge 
Rates (litres / 
second) 

Design Discharge 
Rate (litres / 
second) 

Storage Volume 
Provided (m3) 

HVDC 
Convertor 
Station = 7.898 

 

Qbar = 56.2 Qmed = 34.5 Qmed = 27.6 ReFH 2 Qmed Detention Basin 
= 14265 

Note: Volume of 
water storage is 

<10000m3 

 

 

4.4.3 Sub-Station Access Road 
A 1.5km access road is provided to the sub-station off Fanellan Road near the U1604 junction. Once 
completed the road will have an asphalt surface of varying width which will generate run-off. It is proposed 
to treat and attenuate the run-off in a new wet swale to the west of Fanellan Road before discharging the 
network into an existing ditch which runs adjacent to Fanellan Road. The proposed discharge rates are noted 
in Table 5.6. The rates noted in the table below shall be updated as the design progresses based on the 
actual impermeable area draining to each SuDS feature. For Microdrainage calculations, see Appendix D. 
The discharge rates in Table 4-6 have been calculated via a number of methods and the most conservative 
rate used in the design modelling 

Table 4.6 Access Road Discharge Rates 

Impermeable 
Catchment Area 
(ha) 

IH 124 Discharge 
Rate Return Period 
(litres / second) 

ReFH 2 Discharge Rates 
(litres / second) 

FEH Discharge 
Rates (litres / 
second) 

Design 
Discharge 
Rate (litres / 
second) 

Storage Volume 
Provided (m3) 

Permanent 
Access Road 
Network AR-1 
=1.100  

Qbar = 7.8 Qmed = 3.8 Qmed = 5.1 ReFH 2 Qmed  

Detention Basin = 
1463.11 
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Impermeable 
Catchment Area 
(ha) 

IH 124 Discharge 
Rate Return Period 
(litres / second) 

ReFH 2 Discharge Rates 
(litres / second) 

FEH Discharge 
Rates (litres / 
second) 

Design 
Discharge 
Rate (litres / 
second) 

Storage Volume 
Provided (m3) 

 

Permanent 
Access Road 
Network AR-2 = 
0.500 

Qbar = 3.2 Qmed = 2.1 Qmed = 2.6 ReFH 2 Qmed Detention Basin = 
898.2 

4.5 Oil Pollution Control 
The Fanellan site will have many components which use or store oil-based products. It is proposed that 
where oil is stored, earthwork bunds will be used to contain any spillage or seepage. When a leak is detected, 
an alarm system will alert the sub-station personnel who will begin operating systems to direct the discharge 
of any contaminated water into any of the surface water drainage systems. Firstly, the contaminated water 
will be discharged to an above ground oily water mitigation system where it will undergo one level of 
treatment. The treated water will pass onto another level of treatment either filtration through a filter media 
or into a SuDS system such as a swale. The water will then move onto further treatment and attenuation 
within a SuDS basin to remove remaining oil pollutants. For an extra level of protection, all outfalls from SuDS 
basins will have penstocks and oil traps prior to discharging into the water environment. 
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8 Water Quality 
Any surface water flows draining from the proposed development have the potential to adversely impact the 
downstream watercourses adjacent to the site. Table 8-1 notes the pollution hazard indices, from Table 26.2 
of The SuDS Manual, for the types of land use that are proposed under the development. Overall, the hazard 
level associated with surface water flows are considered low based on the indices associated with the 
development. 

Table 8.1 Applicable Pollution Hazard Indices 

  Pollution Hazard Indices 

Land Use Hazards Level Total Suspended Solids Metals Hydrocarbons 

Other roofs (typically 
commercial 
properties/industrial 
roofs) 

Low 0.3 0.2 0.05 

Individual property 
driveways, residential 
carparks, low traffic 
roads (e.g. cul-de-sacs, 
homezones and general 
access roads) and non- 
residential car parking 
with infrequent change 
i.e. <300 traffic 
movements/day 

Low 0.5 0.4 0.4 

 

From Table 26.3 of The SuDS Manual, suitable mitigation measures have been put in place to ensure sufficient 
treatment takes place to any contaminated water before it is discharged back into the water environment. Table 
8-2 denotes the mitigation measures which are used on the development. 

Table 8.2 Pollution Hazard Mitigation Indices 

 Mitigation Indices 

SuDS Component Total Suspended Solids Metals Hydrocarbons 

Filter Strip 0.4 0.4 0.5 

Filter Drain 0.4 0.4 0.4 

Swale 0.5 0.6 0.6 

Detention Basin 0.5 0.5 0.6 

 

Table 8-3 denotes the treatment train which is employed on the networks associated with the development 
which drain areas where contaminated run-off will occur. A minimum of two levels of treatment have been 
provided to ensure sufficient treatment is provided. A SEPA Simple Index Approach calculation has also been 
undertaken to confirm sufficient treatment is utilised. 

 

 

 



 
 

 

Sweco | Fanellan  

Project Number LT459 

Date 13/02/2025 Ver P07   

Document reference LT459-SWE-XX-XX-T-W-1001  18/27 

Table 8.3 Proposed SuDS Treatment Train 

Network SuDS Treatment 1 SuDS Treatment 2 SuDS Treatment 3 

HVAC West Filter Strip Detention Basin - 

HVAC East Filter Strip Swale Detention Basin 

HVDC Convertor Station Filter Drain Detention Basin - 

Access Road Filter Drain Swale - 
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10 Conclusions 
The DIA is required to document how all drainage associated with the site will be dealt with. The design 
discharge rates from the SuDS are lower than the IH124 greenfield runoff rates, meaning that the impact on 
flood risk to the existing watercourses is not increased. As discussed in the body of the report, reduced run-
off rates have been promoted due to the informal nature of the receiving drainage features and downstream 
receptors in private homeowners and fishing ponds. 

This report concludes that there is no significant flood risk to the surrounding areas, as the design discharge 
rates of the SuDS network are limited to discharge rates far less than the pre-development greenfield run-off 
rates during peak rainfall events which would cause flooding. Exceedance is accounted for, and all basins will 
be flow controlled to ensure that they are not overwhelmed by excess water flow. The foul water produced on 
site is directed into two packaged treatment plants sizes of which are still to be provided by SSEN. Groundwater 
will be controlled via cut-off drains and toe-drains, preventing flooding from any surface water or excess surface 
water from embankments. Construction of the drainage network will be overseen by SSEN. All parts of the 
network will be kept separate, eliminating the possibility of cross-contamination from foul water assets. 

Maintenance, both long term and short term, will be overseen by SSEN. This still requires formal confirmation. 
They will take full responsibility for the network post-design. 
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Appendix A 

Site Layout Drawings 
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