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1. Introduction 

WSP UK Ltd (WSP) has been commissioned by National Grid to provide a drainage Technical Note outlining 
preliminary surface water drainage details, a potential drainage option and guidance on what would be required for 
a future compliant SAB application for a proposed substation at Bryncir.  

The site is currently agricultural land located to the south of the A487 near the settlement of Bryncir. The site 
masterplan area is approximately 1.8ha and is largely permeable. The site is located at National Grid Reference: 
248626, 343054. 

 

Figure 1 - Bryncir Location Plan 
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1.1 Proposed Development 

A secure compound is required to accommodate the single electrical transformer that would ‘step down’ the 400 kV 
voltage of the Pentir –Trawsfynydd circuit to a voltage of 132 kV, ready for connection to SPEN DB overhead line.  

The compound footprint dimensions are approximately 100x150 metres and will be surfaced with stone chippings. 
Under normal operating conditions the site will be unmanned but amenities will be provided on site for the times the 
site is visited for routine visual checks as part of a monthly inspection. Whilst external lighting will be installed at the 
substation for emergency work during hours of darkness, the substation will not normally be lit. 

The proposed site can be separated the following catchments areas: 

Table 1 – Catchment Areas 

Catchment Area (ha) 

Substation 1.10 

Access Road 0.29 

Landscaped Areas 0.41 

Total 1.80 

 

This Technical Note only considers and provides a potential strategy for surface water flows generated by the site. 
Foul water flows, firewater management and any other form of runoff from the site are outside the scope of this 
document but solutions can be provided as a part of an detailed drainage strategy. 
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2. Site Setting 

2.1 Geology and Hydrogeology 

The British Geological Society (BGS) Onshore Geo Index indicates that some areas of the site are underlain by 
superficial deposits of Glacial fluvial Sheet Deposits, which are comprised of sand and gravels. Other areas of the 
site are underlain by superficial deposits of Peat. An onsite ground investigation would be required to accurately 
determine the boundaries between these superficial deposits. 

The bedrock beneath the site is the Llanbedrog Volcanic Group, which is comprised of Tuff and sandstone. The 
western edge of the site may be underlain by the Dwyfach Formation, which is made up of mudstone, sandstone 
and siltstone. As with the superficial deposits a ground investigation would be required to establish the extent of the 
Dwyfach Formation. 

DEFRA’s Magic Map indicates that the bedrock is classified as a Secondary B aquifer and that the site is not 
located within a source protection zone. 

A ground investigation coupled with infiltration testing to BRE365 standards will be required to establish the actual 
below ground conditions at the site.  

2.2 Hydrology 

There are no watercourses or surface water bodies located within the site. To the south of the site there is a 
drainage ditch, which appears to collect runoff from the site and the adjacent areas. The ditch flows towards the 
southwest and discharges into the Afon Dwyfach, which is located approximately 740m to the southwest of the site. 
The Afon Dwyfach flows in a southerly direction. This is indicated in Figure 2 further below. 

2.3 Flood Risk 

The National Resources Wales (NRW) Flood Map for Planning indicates that the site is located within Flood Zone 
1. The map indicates that a surface water flow path traverses the site from north to south, which is then intercepted 
by the drainage ditch and conveyed towards the Afon Dwrfor. For further flood risk information please refer to the 
Flood Consequences Assessment (PTNO-WSP-ZZZZ-ZZZZZZ-RPT-ES-000002).  
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Figure 2- NRW Fluvial and Surface Water Flood Map   

2.4 Existing Drainage 

The land within the site falls from north to south with flows being directed towards the drainage ditch located at the 
southern edge of the site. The site is comprised of agricultural fields with several derelict farm buildings; as such 
the site can generally be regarded greenfield.  

The UK SUDS Tools website has been used in conjunction with FEH-22 rainfall data to calculate the greenfield 
runoff rates for the total site area of 1.8ha and this is summarised in Table 2 below. 

Table 2 – Greenfield Runoff Rates 

Return Interval Runoff Rate (l/s) 

1 in 1 year 24.4 

1 in 2 year 25.8 

1 in 30 year 49.4 

1 in 100 year 60.5 

 

The calculation outputs from the UK SuDS Tools website can be found in Appendix A of this Technical Note. 
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3. Potential Surface Drainage Option 

3.1 Drainage Hierarchy 

It is a requirement of the SAB to consider the drainage hierarchy when determining the surface water runoff 
destination with priority given to the higher levels. The hierarchy is as follow: 

◼ Surface water runoff collected for use. 
◼ Surface water runoff is infiltrated to ground. 
◼ Surface water runoff is discharged to a surface water body. 
◼ Surface water runoff is discharged to a surface water sewer, highway drain, or another drainage system.  
◼ Surface water runoff is discharged to a combined sewer. 

It is recommended that the client considers potential uses for collected rainwater within the site as this will present 
a stronger application for SAB approval, but it is understood that this is not always feasible on a remote site which 
may not be manned at all times. 

For this Technical Note it has been assumed that infiltration is not possible within the site. A ground investigation 
will be required by the SAB as evidence to determine the infiltration characteristics of the ground within the site 
prior to submission of the application. Should these tests indicate that infiltration is feasible the drainage design can 
be updated to incorporate infiltration SuDS assets. 

For this preliminary surface water drainage strategy, the drainage ditch located at the south of the site has been 
selected as the surface water runoff destination, which complies with the third level of the drainage hierarchy. It is 
recommended that the Client consults with the Lead Local Flood Authority and DCWW to determine if either 
organisation has assets within the area, which could potentially act as alternative discharge locations should the 
drainage ditch not be feasible. 

3.2 Proposed Discharge Rates  

It is recommended that the SAB are consulted regarding post development discharge rates prior to the design of 
the surface water drainage network. For this Technical Note it has been assumed that restricting flows to the 
greenfield Qbar rate, pro-rated for the impermeable area of the site, is sufficient. The approximate total 
impermeable area of the site is 1.39ha and therefore the proposed restricted discharge rate for surface water runoff 
will be 22.9 l/s for all storms up to and including the 1 in 100 year plus 40% climate change. 

3.3 Proposed Attenuation 

Using the UK SuDS Tool Surface Water Storage Volume Design Tool and FEH22 rainfall data, it has been 
estimated that a storage volume of 1021m³ will be required onsite to attenuate surface water runoff. It is 
recommended that this volume is provided in the form of above ground features such as basins and swales as the 
SAB prefer at surface storage techniques. For the purposes of this Technical Note, it has been assumed that this 
storage volume will be provided in the form of a basin located to the south of the proposed electrical infrastructure. 
The use of partial or total infiltration on site (subject to favourable BRE 365 testing) will determine the final 
attenuation capacity required for this development. Design guidance for the basin can be found within the CIRIA 
753 SuDS Manual. 

For this Technical Note it has been assumed that runoff generated by the access road will be collected within a 
linear SuDS feature such as a swale or filter drain that runs along the side of the proposed road. Depending on the 
cross-sectional fall of the road both sides of the road may need to be lined or gullies can convey runoff from the 
road to the SuDS feature. It has also been assumed that this runoff will be conveyed around the site to the single 
attenuation basin located at the south of the site. If required, the estimated storage volume could be pro-rated to 
provide a second basin closer to the road.  

The storage calculations output from the UK SuDS tools website can be found in Appendix A of this Technical 
Note. 
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3.4 Proposed Discharge Location 

A topographical survey conducted Centara in August 2023 identified a drainage ditch in the southern portion of the 
site. Online map data indicates that this ditch flows towards the southwest and discharges in the Afon Dwyfach. It is 
proposed that restricted flows from the site are discharged into the drainage ditch from the basin via a swale.  

It is recommended that the Client consults with the Lead Local Flood Authority and DCWW to identify whether 
either organisation has assets within the local area that may provide alternative discharge solutions should it be 
determined that the drainage ditch is unviable. It should be noted that asset owners will likely have their own 
connection requirements and may require a different restricted discharge rate, which will impact the drainage 
design.  

It should also be noted that if assets are located beneath the A487 to the north of the site a surface water pumping 
solution will likely be required due to local topography. 

A preliminary drainage layout can be found in Appendix B of this Technical Note. 

3.5 Drainage Summary 

◼ The site is comprised of agricultural land and so they development is a greenfield development. 
◼ The total proposed impermeable area is approximately 1.39ha. 
◼ The proposed restricted discharge rate for all storms up to and including the 1 in 100 year plus 40% climate 

event is 22.9l/s. This has been pro-rated from the Qbar greenfield runoff rate. 
◼ The attenuation volume required for the proposed impermeable area has been estimated to be 1021m³. This has 

been provided in the form of a basin. 
◼ The proposed discharge location has been identified as the drainage ditch located at the south of the site. 

3.6 Considerations for an Outline Drainage Strategy 

The scope of this Technical Note has been the collection, storage and conveyance of surface water but wider 
considerations will be required for the production of an outline drainage strategy. 

Given the proposed site use, one consideration will need to be surface water contamination risk and therefore and 
water quality improvements measures. This is typically determined through the pollution indices approach, where 
common site uses are assigned three pollution indices for suspended solids, hydrocarbons and metals. The CIRIA 
753 SuDS Manual’s Simple Index Approach contains examples of these requirements: 
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Figure 3 - Table 26.2 from the CIRIA C753 SuDS Manual 

It is recommended that the client liaises with the SAB officer to determine at what hazard level they would place the 
site, but it is assumed that this will a medium to high hazard. Various SuDS features are then assigned treatment 
indices, which need to total up to be greater than each individual pollution indices. This means that by providing a 
robust management train of various SuDS features it is possible to demonstrate that the site will provide water 
quality improvements to the surface water runoff generated by the site.  

If the site contains a form of fire prevention system consideration will need to be given to the discharge or disposal 
of water generated by the prevention system. 

As discussed in previous sections a ground investigation report will be required to satisfy the requirements of SAB 
officer. It is recommended that the investigation is conducted as early as possible within the design process to 
better inform the proposed drainage strategy. It is also recommended drainage design team are consulted to 
provide suitable locations for infiltration trial pits.  

Amenity and biodiversity benefits will also need to be considered for the site. Typically providing soft engineered 
SuDS features at the surface will satisfy these requirements as the promote wildlife and break up continuous areas 
of hardstanding. The maintenance requirements of these SuDS features and the traditional below drainage will 
need to be documented for the SAB officer. They will also expect to see a maintenance plan to ensure that the 
proposed drainage system will remain fully operational for the lifespan of the proposed development.  

Typically, for a substation the following may generally be required and are provided for guidance purposes only:  

◼ Oil separators, 
◼ Shutdown system in form of Penstock Valves located upstream and downstream to each oil separator,  
◼ Sampling chamber placed immediately downstream of every oil separator and at, or before the final discharge 

point to the watercourse, 
◼ Sump or a tank downstream of every oil separator.   

The final details will need to be confirmed following the findings of a drainage strategy and consultations with the 
pre-SAB. 
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4. Recommendations 

4.1 Stakeholder Consultations 

It is recommended that the drainage design team engages with the various relevant stakeholders as early as 
possible within the design process as their responses can heavily impact the drainage design. Contacting the Lead 
Local Authority and SAB officer early within the process will allow them to advise the design team on any specific 
requirements or preferences to be included within the detail design, which tends to make them more amenable.  

The more information that can be obtained from stakeholders reduces the number of assumptions that need to be 
made during the design process. This will reduce the chance that the SAB application will fail due to unforeseen 
issues. This is normally undertaken during the Pre-SAB submission stage where an outline surface water drainage 
strategy is submitted as part of the pre-SAB for formal comments (see section 4.3). 

4.2 Ground Investigation 

The SAB will require evidence to whether infiltration is viable within the site before accepting discharge methods 
from a lower level in the hierarchy. To determine this infiltration testing to BRE 365 standards will be required 
across the site. Typically, trial pits are located where SuDS features are specified and at the same depth as the 
invert level but testing may also be required at other locations just in case areas of infiltration can be located 
elsewhere. This may especially be required for this site as the geology beneath appears to be variable.  

Infiltration testing may determine that the surface water runoff can fully or partially be discharged from the site via 
infiltration-based SuDS features. If this is the case, then the approach can be amended to incorporate said 
structures into the design. 

4.3 SAB Application Requirements   

Both the SAB pre-application and full application processes require that the proposed drainage strategy complies 
with 6 standard principles. These principles are: 

◼ Surface Water Runoff Destination 
◼ Surface Water Runoff Hydraulic Control 
◼ Water Quality 
◼ Amenity 
◼ Biodiversity 
◼ Design of Drainage for Construction and Maintenance and Structural Integrity  

The potential drainage option presented in this Technical Note aims to satisfy these requirements through the 
inclusion of soft engineered surface based drainage features and through restricting flows to greenfield Qbar. 
Further consideration may be required regarding water quality as the level of treatment required prior to discharge 
will be dependent upon the types of activities occurring within the site.  

The specific information and evidence required for the SAB pre-application are less defined than the requirements 
of the full application but it is recommended that as much evidence as possible from the full requirements list is 
submitted at the pre-application stage to give the SAB officer an opportunity to comment on all the evidence 
available. The requirements for the full application are as follows: 

◼ Flood Consequences Assessment 
◼ Detailed geotechnical factual and interpretive report 
◼ Detailed whole site SuDS drainage design proposals 
◼ Detailed SuDS assets maintenance plan 
◼ Unstable and contaminated land reports 
◼ Water quality treatment and pollution prevention strategy and plan 
◼ Landscape plan 
◼ Construction phasing plan 
◼ Information and communications plan 
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◼ CDM regulations 2015 file 
◼ Statutory consents and permissions 
◼ Title documents 
◼ Technical drawings: 
◼ Catchment plans 

◼ Site location plans 
◼ Drainage layouts 
◼ General engineering layout drawings 
◼ Cross sections 
◼ Landscaping layouts 
◼ Any specialist drawings 

During consultation with the SAB officer, it may be determined that certain items are not required or due to site 
specifics additional evidence is required. As such it is again recommended that the SAB officer is consulted early 
within the design process to avoid abortive work or missing evidence. 
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Appendix A – Outline Calculations 
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Appendix B – Outline Layout 
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