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Introduction 

Waterco has been instructed to prepare a Flood Consequences Assessment (FCA) and Drainage Strategy in 

respect of a proposed new solar energy generating station and an associated on-site substation and Battery 

Energy Storage System (BESS) on land to the north of the B5426, Wrexham. 

The purpose of this report is to outline the potential flood risk to the site, the impact of the proposed 

development on flood risk elsewhere, and the proposed measures which could be incorporated to mitigate 

the identified flood risk (if any). This report has been prepared in accordance with the guidance contained in 

Planning Policy Wales (PPW) and Technical Advice Note 15 (TAN15): Development, Flooding and Coastal 

Erosion.  

This report also includes a Drainage Strategy. The aim of the Drainage Strategy is to identify water 

management measures, including Sustainable Drainage Systems (SuDS), to provide surface water runoff 

reduction and treatment. 

This report has been prepared in accordance with the Welsh Government ‘Statutory standards for 

sustainable drainage systems – designing, constructing, operating and maintaining surface water drainage 

systems’ (2018) – herein referred to as ‘the Statutory Standards for SuDS’.  

The development will be capable of generating 100MW of electricity and as such, it will be a Development 

of National Significance (DNS). Applications for DNS are exempt from requiring a Sustainable Drainage 

Approval Body (SAB) application. 

 

Existing Conditions 

The site covers an area of approximately 146 hectares (ha) and is split into 3no. land parcels, namely the 

Western Array Area, Central Array Area and Eastern Array Area. The 3no. land parcels are centred at National 

Grid Reference (NGR): 331692, 346263 (western), NGR: 333959, 345629 (central), NGR: 336679, 346129 

(eastern) respectively.  A location plan and an aerial image are included in Appendix A.  

Online mapping (including Google Maps / Google Streetview imagery, accessed August 2025) shows that the 

site comprises undeveloped agricultural land. The Western Array Area is bordered by agricultural land to the 

north, east and south with the A483 dual carriageway to the west. Access to the Western Array Area is 

provided from the B5426 to the south. 

The Central Array Area is surrounded by agricultural land on all sides with some scattered residential 

settlements towards the west and south.  Access is provided from an unnamed road intersecting the site.  

The Eastern Array Area is bordered by agricultural land on all sides, with residential settlements and 

farmsteads to the south, west and north. Access to the site is provided from Kiln Lane (B5130) to the north 

and the B5426 to the south.  
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Local Topography 

A topographical survey has been undertaken by Tir 3D Surveys Ltd in June 2022. The topographical survey 

shows that the Western Array Area slopes from 99.95 metres Above Ordnance Datum (m AOD) in the centre 

to approximately 90.63m AOD in the south-east.  

The Central Array Area generally slopes from west to east with a level of 94.2m AOD in the west and a low 

point of 54.6m AOD in the north-east. However, the gradient is not uniform and there are a series of 

undulations and valleys surrounding river corridors within and adjacent to the site.  

The Eastern Array Area slopes in a south-easterly direction, with a topographical high point of 50.7m AOD 

identified in the western extent and a low point of 30m AOD in the south-east.  

Topographic levels to m AOD have also been derived from a 1m resolution NRW composite ‘Light Detecting 

and Ranging’ (LiDAR) Digital Terrain Model (DTM). The LiDAR data generally corroborates the topographical 

survey.  

Topographical information is provided as Appendix B. 

Ground Conditions 

The British Geological Survey (BGS) online mapping (1:50,000 scale) indicates that the Western, Central and 

Eastern Array Areas are underlain by superficial deposits of Devensian Till, generally comprising Diamicton.  

The superficial deposits are identified as being underlain by the Etruria Formation consisting of mudstone in 

the Western Array Area, the Salop Formation comprising mudstone, sandstone and conglomerate in the 

Central Array Area and the north-western portion of the Eastern Array Area, and the Kinnerton Sandstone 

Formation for the remainder of the Eastern Array Area.  

The geological mapping is available at a scale of 1:50,000 and as such may not be accurate on a site-specific 

basis.  

Historical BGS borehole record SJ34NW545 is located in the Western Array Area at NGR: 331590, 346380. 

The borehole record identified topsoil from ground level to approximately 0.37metres below ground level 

(m.bgl). The topsoil is underlain by stiff brown silty sandy clay with occasional gravel up to 3.66m.bgl. Brown 

silty sand with coarse medium and fine gravel is observed between 3.66m.bgl to the end of the borehole at 

5.18m.bgl. Water was encountered at 3.81m.bgl. 

Historical BGS borehole record SJ34NW40 is located in the Central Array Area at NGR:  333800, 345980. The 

borehole record identifies clayey soil with rare stones from ground level to 0.4m.bgl. Red-brown, stiff, slightly 

sandy clay, with rare stones is recorded between 0.4m.bgl and 18m.bgl. No water was encountered within 

the borehole.  

Historical BGS borehole record SJ34NE24 is located approximately 335m south of the Eastern Array Area at 

NGR: 337320, 345560. The borehole record identifies very sandy soil from ground level to 0.3m.bgl. Gravel 

consisting of coarse to fine, subrounded grey mudstone, and greywacke with quartzite and igneous rock and 
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sand consisting of coarse, mostly subangular quartzite with minor quartz and sandstone, medium quarts an 

quartzite is identified between 0.3m.bgl and 5.3m.bgl. This is underlain by silty and sandy, soft, red-brown 

clay up to 7.5m.bgl. Very clayey sand is observed up to 13m.bgl, with it becoming mainly fine up to 17m.bgl. 

Between 17m.bgl and the end of the borehole (19.2m.bgl) very sandy, mainly soft, red-brown clay with coal 

fragments are identified. Water was encountered at 14m.bgl.  

Borehole records together with a borehole location plan are included as Appendix C.   

According to NRW’s Aquifer Designation data, obtained from the BGS GeoIndex online mapping [accessed 

August 2025], the Devensian Till deposits are classified as a Secondary Undifferentiated Aquifer, which are 

assigned in ‘cases where it has not been possible to attribute either category A or B to a rock type. In most 

cases, this means that the layer in question has previously been designated as both minor and non-aquifer in 

different locations due to the variable characteristics of the rock type’. 

The underlying Etruria and Salop Formations are classified as Secondary A Aquifer. Secondary A Aquifers are 

‘permeable layers capable of supporting water supplies at a local rather than strategic scale, and in some 

cases forming an important source of base flow to rivers. These are generally aquifers formerly classified as 

minor aquifers’. 

The Kinnerton Sandstone Formation bedrock is classified as a Principal Aquifer, which is defined as layers of 

rock or drift deposits that have high intergranular and/or fracture permeability - meaning they usually 

provide a high level of water storage. They may support water supply and/or river base flow on a strategic 

scale. 

The Cranfield University ‘Soilscapes’ map [accessed August 2025] indicates that the Western, Central and 

Eastern Array Areas are underlain by ‘Slowly permeable seasonally wet loamy and clayey soils’.  

Local Drainage 

Public sewer records have been obtained from Dwr Cymru Welsh Water (DCWW) and are included in 

Appendix D. The DCWW sewer records show that there is a 675mm public combined sewer crossing the 

Western Array Area flowing north-east. There is also a 110mm foul rising main and 300mm foul gravity sewer 

connecting into the combined sewer. There are no public sewers crossing the Eastern Array Area.  

A minimum 3m undeveloped easement will be required from the centreline of the public sewers crossing the 

site. 

Site Visit 

A site visit was undertaken by Waterco in February 2025 to map any watercourses and inspect any potential 

access road crossing points. The annotated plans from the site visit, together with a photographic record, are 

included in Appendix E. 
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Development Proposals 

The proposed development is for a solar farm development, comprising in-field solar arrays with associated 

on-site Battery Energy Storage System, access tracks, and a substation. The proposed development also 

includes infrastructure for a connection to the Legacy National Grid substation. The development is separated 

into 3no. land parcels; the Eastern, Central and Western Array Areas. The substation grid compound is located 

in the Western Array Area.  

Proposed development plans are included in Appendix F. 

The majority of the site will remain permeable, with land beneath the solar panels retained as grassland. 

Access tracks will be formed from permeable material (compacted stone). The proposed substation 

compound will cover an area of approximately 0.24ha and will be formally drained. Each individual hybrid-

inverter battery station will cover an area of approximately 235m2 (0.0235ha) and will be formally drained.  

 

Flood Zone Category and Policy Context 

Flood Zone Category 

The NRW ‘Flood Map for Planning’ (Appendix G) shows that the site is located within an area outside of the 

extreme flood extent (Flood Zone 1), meaning it has a less than 0.1% annual probability of flooding, including 

the effects of climate change. 

Development Vulnerability Classification 

Figure 4 of the Welsh Government’s Technical Advice Note 15 (TAN15) classifies renewable energy 

generation facilities as ‘less vulnerable’ development. Section 10.12 of TAN15 states that in Flood Zone 1, 

applications for all types of development are acceptable in principle. 

Local Policy 

The Wrexham Unitary Development Plan 1996 - 2011 is the current development plan for the county and 

contains the following policies relating to flood risk & drainage: 

‘Policy GDP1 

All new development should… 

i) Ensure that development does not result in, or is subject to, flooding, soil erosion, landslides, 

contamination, either on or off the site. 

Policy EC12 

Development (including the raising of land) within defined flood plains will only be permitted if it: 

a) would not be subject to an unacceptable risk of flooding on-site; and/or 
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b) does not result in an unacceptable risk of flooding on or off-site; and/or 

c) does not adversely affect flood management or maintenance schemes 

Policy EC13 

Development which would result in an unacceptable adverse impact on the water environment due to 

additional surface water run-off will not be permitted.’ 

Local guidance documents including the Wrexham County Borough Council (WCBC) Preliminary Flood Risk 

Assessment (PFRA) (June 2011 and its 2017 addendum) have been reviewed and inform this report.   

 

Consultation 

A pre-planning opinion request was submitted to NRW in February 2025. In their response (Appendix G) NRW 

have stated that:  

‘…The planning application proposes less vulnerable development (solar farm). The application site is within 

Zone A and the easternmost part is slightly within Zone C2 of the Development Advice Map (DAM) contained 

in Technical Advice Note (TAN) 15: Development and Flood Risk (2004). Our Flood Map for Planning (FMfP) 

identifies the easternmost part of the application site to be at risk of flooding and is partially within Flood 

Zones 2 and 3 (Rivers). 

As confirmed in the letter from Welsh Government dated 15 December 2021, the FMfP represents better and 

more up-to-date information on areas at flood risk than the DAM.  Therefore, we advise that you produce a 

Flood Consequences Assessment (FCA), to demonstrate that the consequences of flooding can be acceptably 

managed over the lifetime of development.  

Section 6 of TAN15 requires the Local Planning Authority (LPA) to determine whether the development at this 

location is justified. Therefore, we refer you to the tests set out in section 6.2 of TAN15.  If the LPA consider 

the proposal meets the tests set out in criteria (i) to (iii), then the final test (iv) is for the applicant to 

demonstrate through the submission of an FCA that the potential consequences of flooding can be managed 

to an acceptable level.   

The criteria for the FCA, which should normally be undertaken by a suitably qualified person carrying an 

appropriate professional indemnity, are given in Section 7 and Appendix 1 of TAN15 (2004). The FCA should 

be proportionate to the development proposed. You may also refer to our website, which contains technical 

advice and recommendations. 

There could be a minor fluvial flood risk impact in the proposed eastern parcel from the Sesswick Brook main 

river, which borders the site. Whilst the proposed panels appear to be located primarily in FMfP Zone 2, flood 

risk impacts will need further consideration in the FCA. This should include ensuring that there is no ground 

raising, that panels are set a suitable distance above the existing ground level and that boundary fencing will 

not affect flood flow routes...’ 
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It is noted that the site boundary has been revised since receipt of the NRW correspondence and that 

development is no longer proposed within Flood Zones 2 or 3. 

A consultation request was submitted to the LLFA in February 2025. A response is awaited.  

 

Sources of Flooding and Probability 

Fluvial 

Western Array Area 

The Western Array Area is intersected by 2no. ditches (ordinary watercourses) which flow in an easterly 

direction through the site. The ditches join Black Brook which is located approximately 165m east of the 

Western Array Area at its nearest point. Black Brook flows in a northerly direction in this location.  

Fluvial flooding could occur if the ditches on site overtopped their banks during or following an extreme 

rainfall event. The ditches on site convey minimal flow and serve limited catchment areas, generally 

originating on, or directly adjacent to the site. The risk of flooding from small watercourses such as the ditches 

on site is identified on the NRW ‘Flood Risk from Surface Water and Small Watercourses’ map (Appendix G). 

The NRW surface water and small watercourses map shows that all developable areas are outside of the 

flood extents associated with the ditches on or adjacent to the site. The flood extent is constrained to land 

immediately adjacent to the ditches.  

The Western Array Area is situated a minimum of 4m above the Black Brook and is outside of the extreme 

0.1% annual probability flood extent associated with Black Brook.  

The NRW ‘Recorded Flood Extent’ map (Appendix G) indicates that there are no records of fluvial flooding 

affecting the site.  

Central Array Area 

The Central Array Area is intersected by several ditches (ordinary watercourses). The ditches generally flow 

in an easterly direction and are shown on the location plan in Appendix A. Other watercourses in the area 

include Gefeiliau Brook which is located approximately 175m west of the Central Array Area.  

The risk of flooding from Gefeiliau Brook is considered to be very low. The developable area of the site is 

situated approximately 10m above Gefeiliau Brook and is outside of the 0.1% annual probability flood extent 

associated with Gefeiliau Brook. 

The ditches on site convey minimal flow and serve limited catchment areas, generally originating on, or 

directly adjacent to the site. The risk of flooding from small watercourses such as the ditches on site is 

identified on the NRW ‘Flood Risk from Surface Water and Small Watercourses’ map (Appendix G). The NRW 

surface water and small watercourses map shows that all developable areas are outside of the flood extents 

associated with the small watercourses on or adjacent to the site. The flood extent is constrained to land 

immediately adjacent to the ditches.  
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The NRW ‘Recorded Flood Extent’ map (Appendix G) indicates that there are no records of fluvial flooding 

affecting the site.  

Eastern Array Area 

The Eastern Array Area is intersected by a ditch (ordinary watercourses). The ditch generally flows in a south-

easterly direction.  

Sesswick Brook (watercourse) is located approximately 520m south-east of the Eastern Array Area and flows 

north-east to join the River Dee approximately 1.4km east of the Eastern Array Area. Sesswick Brook is 

situated a minimum of 10m below the site and as such any potential flooding of this watercourse would not 

affect the site. 

The ditch on site conveys minimal flow and serve limited catchment areas, generally originating on, or directly 

adjacent to the site. The risk of flooding from small watercourses such as the ditch on site is identified on the 

NRW ‘Flood Risk from Surface Water and Small Watercourses’ map (Appendix G). The NRW surface water 

and small watercourses map shows that the majority of the developable areas are outside of the flood 

extents associated with the ditch on site. Minimal flooding is shown to encroach in the location of the solar 

panels near to the ditch location. The panels will be raised on supports elevated above ground levels and 

would not be impacted by any potential flooding.  

It can therefore be concluded that the risk of fluvial flooding is very low.  

Tidal 

The site is situated at a minimum of approximately 30m AOD and is significantly above sea level. The site is 

therefore not at risk of tidal flooding. 

Surface Water 

Surface water flooding occurs when rainwater does not drain away through the normal drainage system or 

soak into the ground. It is usually associated with high intensity rainfall events but can also occur with lower 

intensity rainfall or melting snow where the ground is saturated, frozen or developed, resulting in overland 

flow and ponding in depressions in topography. Surface water flooding can occur anywhere without warning. 

However, flow paths can be determined by consideration of contours and relative levels. 

Western Array Area 

The NRW ‘Flood Risk from Surface Water and Small Watercourses’ map (Appendix G) indicates that the 

majority of the Western Array Area is at very low risk of surface water flooding, meaning it has a less than 

0.1% annual probability of flooding. There are areas shown to be within surface water Flood Zone 2 and 3. 

Flood Zone 2 is defined as having between a 0.1% to 1% (1 in 1000 to 1 in 100) chance of flooding from 

surface water and/or small watercourses in a given year, including the effects of climate change. Flood Zone 

3 is defined as areas with a greater than 1% (1 in 100) chance of flooding from surface water and/or small 

watercourses in a given year, including the effects of climate change. 

No development is proposed within the surface water Flood Zone 2 and 3 extents. It can therefore be 

concluded that the risk of surface water flooding is very low. The Flood Zone 2 and 3 extents are constrained 
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to the land directly adjacent to the ditches on site. 

Central Array Area 

The NRW ‘Flood Risk from Surface Water and Small Watercourses’ map (Appendix G) indicates that the 

majority of the Central Array Area is at very low risk of surface water flooding, meaning it has a less than 0.1% 

annual probability of flooding. There are areas shown to be within surface water Flood Zones 2 and 3, 

generally constrained to the locations of the ditches.  

All developable areas are outside of the flood extents associated with surface water and small watercourses. 

There are no distinct flow routes in the area which would direct any potential surface water flooding towards 

the developable areas of the site.  

It can therefore be concluded that the risk of surface water flooding is very low.  

Eastern Array Area 

The NRW ‘Flood Risk from Surface Water and Small Watercourses’ map (Appendix G) indicates that the 

majority of the Eastern Array Area is at very low risk of surface water flooding, meaning it has a less than 

0.1% annual probability of flooding. There are areas shown to be within surface water Flood Zones 2 and 3, 

generally constrained to the locations of a ditch. Isolated topographical low points in the Eastern Array Area 

are also shown within surface water Flood Zones 2 and 3.  

There are no distinct flow routes originating off-site which would direct any potential surface water flooding 

towards the site.  

It can be concluded that the risk of surface water flooding is very low across the majority of developable area 

of the Eastern Array Area. Minimal flooding is shown to encroach in the location of the solar panels near to 

the ditch location in the northern extent of the Eastern Array Area. The panels will be raised on supports 

elevated above ground levels and would not be impacted by any potential flooding 

Sewer  

Flooding from sewers can occur when a sewer is overwhelmed by heavy rainfall, becomes blocked, is 

damaged, or is of inadequate capacity. Flooding is mostly applicable to combined and surface water sewers. 

The DCWW sewer records show that there is a 675mm public combined sewer crossing the Western Array 

Area flowing north-east. There is also a 110mm foul rising main and a 300mm foul gravity sewer connecting 

into the combined sewer. There are no public sewers crossing the Central and Eastern Array Areas. 

There are no records of sewer flooding at or near to the site(s). The site is in a rural area and there are no 

inflows into the 675mm public combined sewer or the 300mm public foul sewer in the vicinity of the site. As 

such, the likelihood of an exceedance event of the public sewers on site is very low.  

It can be concluded that the risk of sewer flooding is very low.  
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Groundwater  

Groundwater flooding occurs when water levels underneath the ground rise above normal levels. Prolonged 

heavy rainfall soaks into the ground and can cause the ground to become saturated. This results in rising 

groundwater levels which leads to flooding above ground. 

BGS borehole records indicate that the Western, Central and Eastern Array Areas are underlain by clay. The 

impervious nature of the underlying deposits will limit the vertical migration of groundwater.  

The PFRA states ‘There is no local information available which provides evidence on future groundwater flood 

risks across WCBC. This information was ascertained from assessing the information on the British Geological 

Survey (BGS) website, as well as GIS layers from the EA which showed the WCBC area is not susceptible to 

groundwater flooding due to its geology’. 

There are no records of groundwater flooding affecting the site. It can therefore be concluded that the risk 

of groundwater flooding is low.   

Artificial Sources  

There are no canals in the immediate vicinity of the site. The NRW online ‘Flood Risk from Reservoirs’ map 

(Appendix G) shows that the site is not at risk of flooding from reservoirs.   

It can therefore be concluded that the risk of flooding from artificial sources is very low. 

Summary of Potential Flooding 

It can be concluded that the risk of flooding from all sources is very low, with flood risk constrained to 

landscaped areas adjacent to ditches within the site. As such, no flood risk mitigation measures are required, 

and the development is considered to comply with TAN15. 

 

Surface Water Management  

Solar Panels 

The proposed ground-mounted solar arrays will be laid on ram mounted posts ensuring the ground beneath 

each panel remains permeable. The rows of panels will be spaced with a ‘rainwater gap’ between each row 

of panels. Rainfall runoff from the solar arrays will infiltrate to the land beneath and between the panels. It 

is therefore considered that the solar arrays will not result in an increase in the surface water runoff rates 

and volumes and betterment will be provided by the conversion of arable land to permanent grassland. 

Runoff from the panels will likely result in negligible erosion at the base of each panel due to proposed land 

use comprising permanent grassland. 

Access Roads 

All access tracks will be formed from permeable stone surfacing and will have infrequent use (minimising 

compaction). Rainfall on the access roads will infiltrate through the permeable surface. Whilst the underlying 



Butterfly Farm Solar DNS  Flood Consequences Assessment & Drainage Strategy 

 

               14825-FCA & Drainage Strategy-06.docx                                                          10 

 

geology is clay, which will have limited infiltration potential, G1.15 of the Welsh Government ‘Statutory 

standards for sustainable drainage systems’ states that: ‘Disposal of significant events using solutions such as 

soakaway units or infiltration basins usually requires infiltration rates of the order of 1 x 10-5 m/s or higher. 

However, effective infiltration can be achieved with lower rates under units such as permeable pavements 

due to the large storage and infiltrating surface area available and the removal of sediment which would 

otherwise blind the infiltration surface’. 

Substation Compound & Hybrid-Inverter Battery Stations 

The substation compound and hybrid-inverter battery stations (which will include Battery Energy Storage 

Systems) will be formally drained. The substation compound covers an area of approximately 0.24ha. Each 

individual hybrid-inverter battery station covers an area of approximately 0.023ha. 

Discharge Method 

Standard S1 of the Statutory Standards for SuDS sets out the following hierarchy of drainage options:  

Priority Level 1: Surface water runoff is collected for use; 

Priority Level 2: Surface water runoff is infiltrated to ground;  

Priority Level 3: Surface water runoff is discharged to a surface water body;  

Priority Level 4: Surface water runoff is discharged to a surface water sewer, highway drain, or 

another drainage system; 

Priority Level 5: Surface water runoff is discharged to a combined sewer.  

Priority Level 1: Surface water runoff collected for use 

In line with section G1.4 of the Statutory Standards for SuDS, rainwater harvesting is not proposed for this 

site as there is no foreseeable demand for non-potable water on the site throughout its design life. 

Priority Level 2: Surface water runoff is infiltrated to ground 

As described above, the site is underlain by clay. Given the impermeable nature of the underlying strata, it is 

unlikely that infiltration techniques are feasible.  

Priority Level 3: Surface water runoff is discharged to a surface water body 

Where infiltration is not suitable, a connection to watercourse is the next consideration.  

Western Array Area 

There are 2no. ditches (ordinary watercourses) intersecting the Western Array Area.  Discharge of surface 

water to the ditches which cross the Western Array Area appears to be feasible from the substation 

compound and all hybrid-inverter battery stations.  

Central Array Area 

The Central Array Area is intersected by several ditches (ordinary watercourses). Each hybrid-inverter battery 
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station will discharge to the ditches.  

Eastern Array Area 

The Eastern Array Area is intersected by a ditch. Each hybrid-inverter battery station will discharge to the 

ditch.   

Discharge to watercourse from the substation and each hybrid-inverter battery station will be made at a 

limited greenfield discharge rate.  

Discharge Rate 

In order to establish the proposed limited discharge rate, the existing greenfield runoff rates have been 

estimated using the ICP SUDS method within MicroDrainage. A summary of the greenfield runoff rates is 

included as Appendix H.  

The 1 in 1 year greenfield runoff rate for the 0.24ha substation compound area is 0.5 l/s. The discharge rate 

for the substation compound will therefore be limited to 1 l/s to ensure the drainage system is self-cleansing.  

The 1 in 1 year greenfield runoff rate for each of the 0.023ha hybrid-inverter battery stations is less than 0.1 

l/s. The discharge rate for each hybrid-inverter battery stations will therefore be limited to 1 l/s to ensure the 

drainage system is self-cleansing.  

Attenuation Storage 

Attenuation storage for the substation compound and the hybrid-inverter battery stations can be provided 

within the lined stone sub-grade of the compounds.  Attenuation storage will be provided to accommodate 

the 1 in 100 year plus 40% climate change event.  

Attenuation storage estimates have been provided using MicroDrainage software and are included in 

Appendix I.  

Substation Compound 

An estimated storage volume of 249m³ will be required to accommodate the 1 in 100 year plus 40% CC event. 

The storage estimate is based on a discharge rate of 1 l/s, storage within a stone sub-grade, an impermeable 

drainage area of 0.24ha and hydro-brake flow control.  

Based on a compound area of 0.24ha and a void ratio of 30% (applicable to stone aggregate), a sub-grade 

depth of 350mm will be sufficient to provide the 249m3 of storage required to accommodate the 1 in 100 

year plus 40% CC event.     

Hybrid-Inverter Battery Stations  

An estimated storage volume of 14m³ will be required to accommodate the 1 in 100 year plus 40% CC event. 

The storage estimate is based on a discharge rate of 1 l/s, storage within a stone sub-grade, an impermeable 

drainage area of 0.023ha and hydro-brake flow control.  

Based on a hybrid-inverter battery station area of 234m2 and a void ratio of 30% (applicable to stone 
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aggregate), a sub-grade depth of 200mm will be sufficient to provide the 14m3 of storage required to 

accommodate the 1 in 100 year plus 40% CC event.     

Perforated pipes will be laid within the stone sub-grade as to direct water towards the flow control device. 

Concept drainage sketches detailing the proposed surface water discharge location for the substation 

compound and hybrid-inverter battery stations are included in Appendix J. 

Surface Water Treatment 

The Statutory Standards for SuDS sets out the following guidance for surface water treatment: 

S3 - Surface water quality management 

Treatment for surface water runoff should be provided to prevent negative impacts on the receiving water 

quality and/or protect downstream drainage systems, including sewers. 

In accordance with the CIRIA C753 publication ‘The SuDS Manual’ (2015), other roofs (applicable to the 

substation compound & hybrid-inverter battery stations) have a ‘low’ pollution hazard level, with low traffic 

roads (applicable to access roads) also classified as having a ‘low’ pollution hazard level. Table 1 shows the 

pollution hazard indices for each land use. 

Table 1 – Pollution Hazard Indices 

Land Use 
Pollution Hazard 

Level 
Total Suspended 

Solids (TSS) 
Metals Hydrocarbons 

Other Roofs Low 0.3 0.2 0.05 

Low Traffic Roads Low 0.5 0.4 0.4 

Table extract taken from the CIRIA C753 publication ‘The SuDS Manual’ – Table 26.2 

* Indices values range from 0-1. 

The substation compound, hybrid-inverter battery stations and the site access road will be formed from 

permeable stone surfacing. Table 2 demonstrates that permeable surfacing will provide sufficient treatment. 

Table 2 – SuDS Mitigation Indices 

 Mitigation Indices 

Type of SuDS 
Total Suspended Solids 

(TSS) 
Metals Hydrocarbons 

Permeable Surfacing 0.7 0.6 0.7 

Table extract taken from the CIRIA C753 publication ‘The SuDS Manual’ – Table 26.3 

Maintenance 

All drainage systems will be readily accessible for maintenance access. 
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Maintenance of drainage features such as permeable surfacing will be the responsibility of the site owner. A 

maintenance schedule for permeable surfacing is included in Appendix K. The area beneath the solar panels 

will be grassland once operational.  

 

Other Considerations 

Maintenance Access 

Maintenance access to the watercourses on and bordering the site will be provided by incorporating a 

suitable buffer either side of the watercourses, which is to be agreed with the LLFA.  

Access Crossings 

New access road crossings over watercourses will be required. The access crossings will be in the form of 

open space structures (bridges) as to avoid altering or disturbing the river channel. An Ordinary Watercourse 

Consent will be required for any works which could lead to obstruction to the flow, for example construction 

of the bridge crossings.  

Public Sewers 

The DCWW sewer records show that there is a 675mm public combined sewer crossing the Western Array 

Area flowing north-east. There is also a 110mm foul rising main and 300mm foul gravity sewer connecting 

into the combined sewer. A minimum 3m undeveloped easement will be required from the centreline of the 

public sewers crossing the site. 
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Conclusions 

The proposed development is for in-field solar arrays with associated access tracks, hybrid-inverter battery 

stations and a substation.  

Flood Risk  

The NRW ‘Flood Map for Planning’ shows that the site is located within an area outside of the extreme flood 

extent (Flood Zone 1), meaning it has a less than 0.1% annual probability of flooding, including the effects of 

climate change.   

The risk of flooding from all sources has been reviewed and is considered to be very low, with flood risk 

constrained to landscaped areas adjacent to ditches within the site. As such, no flood risk mitigation 

measures are required, and the development is considered to comply with TAN15. 

Drainage  

Solar Panels 

The proposed ground-mounted solar arrays will be laid on ram mounted posts ensuring the ground beneath 

each panel remains permeable. The rows of panels will be spaced with a ‘rainwater gap’ between each row 

of panels. Rainfall runoff from the solar arrays will infiltrate to the land beneath and between the panels. It 

is therefore considered that the solar arrays will not result in an increase in the surface water runoff rates 

and volumes and betterment will be provided by the conversion of arable land to permanent grassland. 

Supporting Infrastructure  

All access tracks will be formed from permeable stone surfacing and will have infrequent use (minimising 

compaction). Rainfall on the access tracks will infiltrate through the permeable surface.  

The substation compound and hybrid-inverter battery stations will be formally drained with storm water 

managed to accommodate the 1 in 100 year plus 40% CC event.   

Discharge of surface water from the substation and hybrid-inverter battery stations will be made to the 

ditches which intersect the site.  Discharge will be made at a limited rate of 1 l/s for each of the hybrid-

inverter battery stations and also the substation compound. Attenuation storage will be provided within the 

stone sub-grade of the compound’s stone surfacing. 

A Concept Designers Risk Assessment (CDRA) has been prepared to inform the designers of any potential 

hazards associated with this scheme. The CDRA is included in Appendix L.  

 

 

Recommendations 

• Verify attenuation storage volumes at detailed design stage 

• Allow a suitable buffer either side of the watercourses and 3m easement either side of public sewers.  
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Appendix A  Location Plan & Aerial Image 
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Appendix B  Topographical Data 
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Appendix C  BGS Borehole Records 
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Appendix D  Sewer Records 
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Appendix E  Site Visit Plan 
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Appendix F  Proposed Site Layout 



Butterfly Farm Solar DNS  Flood Consequences Assessment & Drainage Strategy 

 

                14825-FCA & Drainage Strategy-06.docx 
 

Appendix G  NRW Flood Mapping & Correspondence 
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Appendix H  Greenfield Runoff Rates  
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Appendix I  MicroDrainage Simulations 
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Appendix J  Concept Drainage Sketches 
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Appendix K  Maintenance Schedule 
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Appendix L  Concept Designers Risk Assessment  

 


