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Notice 
 

All comments and proposals contained in this report, including any conclusions, are based on information available 

to BWB Consulting during investigations. The conclusions drawn by BWB Consulting could therefore differ if the 

information is found to be inaccurate or misleading. BWB Consulting accepts no liability should this be the case, nor if 

additional information exists or becomes available with respect to this scheme. 

 

Except as otherwise requested by the client, BWB Consulting is not obliged to and disclaims any obligation to update 

the report for events taking place after: - 

 

(i) The date on which this assessment was undertaken, and 

(ii) The date on which the final report is delivered 

 

BWB Consulting makes no representation whatsoever concerning the legal significance of its findings or the legal 

matters referred to in the following report. 

 

All Environment Agency mapping data used under special license. Data is current as of April 2024 and is subject to 

change. 

 

The information presented, and conclusions drawn, are based on statistical data and are for guidance purposes only. 

The study provides no guarantee against flooding of the study site or elsewhere, nor of the absolute accuracy of water 

levels, flow rates and associated probabilities. 

 

This document has been prepared for the sole use of the Client in accordance with the terms of the appointment 

under which it was produced. BWB Consulting Limited accepts no responsibility for any use of or reliance on the 

contents of this document by any third party.  No part of this document shall be copied or reproduced in any form 

without the prior written permission of BWB. 
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NFW-BWB-ZZ-XX-RP-CD-0001_DS 

� INTRODUCTION 

1.1� This Drainage Strategy (DS) has been produced by BWB Consulting on behalf of 

Enviromena Project Management UK Limited in respect of a planning application for a 

proposed temporary solar farm at Nailcote Farm, Warwickshire. 

1.2� A Flood Risk Assessment (FRA) has been developed for the Site (reference NFW-BWB-ZZ-

XX-RP-YE-0001_FRA) and this DS accompanies this overarching document. 

1.3� This DS is intended to support a full planning application (PAP/2023/0071) and as such 

the level of detail included is relevant for the type of application and type of 

development proposed.  

1.4� It is understood that this SDS (dated April 2024) will be resubmitted to the live planning 

application “PAP/2023/0071”. Therefore, the drainage guidance at the time of the 

planning application validation (24/02/2023) will be used for the latest drainage 

strategy. 

1.5� The Lead Local Flood Authority (LLFA) initially raised an objection to the proposed 

drainage strategy, outlined within the DS (reference: NFW-BWB-ZZ-XX-RP-CD-

0001_DS_S2-P05), which was previously submitted as part of the planning application 

(PAP/2023/0071). BWB provided a response outlining further information following 

consultation with the LLFA (reference: NFW-BWB-ZZ-XX-RP-CD-0002_LLFA Letter_S2-P01, 

dated 26/10/2023), which resulted in the LLFA removing their objection, with conditions. 

The letter produced by BWB has been provided as Appendix 1.  

1.6� Since the previous revision of this report (reference: NFW-BWB-ZZ-XX-RP-CD-0001_DS_S2-

P06), dated November 2023, a site visit has been undertaken with the LLFA, Fillongley 

Flood Group, the Client and BWB Consulting on 18/03/2024. Following this site meeting, 

the LLFA’s position remained unchanged (i.e., granted approval, subject to conditions). 

1.7� As part of the on-site discussion, the inclusion of detention basins within the 

development, linked to the existing watercourses, was discussed as a form of natural 

flood management to assist with flood risk to the village of Fillongley, located 

approximately 800m to the north of the application site.  

1.8� Although the LLFA’s position on the development proposals remains unchanged without 

the addition of detention basins within the development, the proposals have been 

revised to include several temporary detention basins within the site. The Site is bound 

to the north by agricultural fields, to the east by agricultural fields and an unnamed 

ordinary watercourse (UOW). The south boundary of the Site is bound by the M6 

motorway and Fillongley Shooting Club, the west of the Site is bound by Meriden Road 

(B4102).  

�  
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Figure 1.1: Site Location 

Relevant Drainage Guidance 

‘Flood Risk & Sustainable Drainage Local guidance for developers’1 

1.11�Warwickshire County Council’s ‘Flood Risk & Sustainable Drainage Local guidance for 

developers’ has been reviewed in the development of this report. The key points from 

this document are as follows: 

i.� Restrict vehicular movements on Site to designated access tracks. In doing so, 

the risk of soil compaction is minimised and limited to specific locations. The 

applicant is to design the vehicular access tracks to be permeable. 

�  

 
1 Flood Risk & Sustainable Drainage Local guidance for developers available at: https://api.warwickshire.gov.uk/documents/WCCC-1039-95 
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ii.� Specify what type of vegetation will be planted across the Site and how will it 

be managed/ maintained in perpetuity. The ideal situation is that vegetation is 

grassed and is kept reasonably high or grazed by livestock. Good vegetation 

cover will limit the transfer of sediments and slow the flow of water. 

iii.� Incorporate above- or below- ground surface water attenuation features to 

capture runoff from the panels. There are two basic ways as follows: 

a.�IDEAL - Gravel filter trenches positioned under the drip line of each solar 

panel. Typically, these are French drains 300mm x 300mm filled with a 

granular material to capture and store runoff from the panels. These will 

encourage infiltration and provide betterment in terms of reducing 

surface water runoff.  

b.�MINIMUM - Above ground swales positioned strategically around the 

development to capture surface water runoff from the panels as water 

flows downslope. The exact dimensions and number of swales required 

will depend upon the situation but are likely to be acceptable where 

designed in accordance with CIRIA SuDS Manual. Excavated material 

should be deposited on the downslope bank. 

iv.� Provide attenuation measures for the areas of hardstanding (i.e. electrical 

infrastructure or kiosks). This should be done in the normal way (i.e. calculate 

greenfield runoff rate, calculate increase in impermeable area, conduct 

storage estimate to work out storage volume). 

1.12�Within the ‘Flood Risk Recommendations’ section of the SFRA it states that ‘An 

appropriate buffer strip must be maintained along fluvial corridors respectively, to 

ensure that maintenance of the channel can be undertaken;’. 

Peak Rainfall 

1.13� Predicted future changes in peak rainfall intensity caused by climate change are 

provided by the EA2, with a range of projections applied to River Basin District 

Management Catchments.  

1.14� The Site falls within the Tame Anker and Mease Management Catchment. Table 1.2 

identifies the relevant peak rainfall climate change allowances from this Management 

Catchment. 

�  

 
2 Environment Agency, Flood risk assessments: climate change allowances: Environment Agency, Flood risk assessments: climate change 

allowances: https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances. Last Accessed January 2023. 
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� EXISTING CONDITIONS 

Site location and land use 

2.1� The Site is bound to the north by agricultural fields, to the east by agricultural fields and 

an unnamed ordinary watercourse (UOW). The south boundary of the Site is bound by 

the M6 motorway and Fillongley Shooting Club, Meriden Road (B4102) binds the west of 

the Site.  

2.2� The site currently comprises agricultural land. 

Topography 

2.3� A topographical Survey (Appendix 3) shows the levels within the Site to undulate; 

however, the Site generally falls from the high points located at the centre of the Site 

towards the southern boundary and the ditches located within the Site to the east and 

west. The levels at the Site range from the highest point at approximately 148.7m Above 

Ordnance Datum (AOD) in the southern centre of the Site to approximately 122.3m AOD 

in the northeast Site corner. 

2.4� The existing Site access levels range from 132.7m AOD to 133.6m AOD. 

Existing watercourses / ditches within and adjacent to site 

2.5� There are several watercourses and ditches within the Site, as shown on Figure 2.1.  

2.6� The main watercourse on the Site is the Bourne Brook, which enters in the southwestern 

corner and exits along the northern boundary. There is also an Unnamed Ordinary 

Watercourse (UOW) within the Site, which enters in the southeast and follows the eastern 

Site boundary. 

2.7� Several ditches can be found across the Site. One of these, located in the centre of the 

Site, seems to have no connection to the surrounding ditches. Another ditch, within the 

southern portion of the Site, connects to the some of the ditches found on the western 

Site boundary. 
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Figure 2.1 Location of ditches and UOW’s 

Geology 

2.8� British Geological Survey (BGS) mapping shows the Site predominantly to be underlain 

by Keresley Member - Sandstone, a small pocket along the eastern UOW is underlain by 

Keresley Member – Argillaceous rocks and sandstone and conglomerate, interbedded. 

2.9� Within the Site there are three superficial deposits. Along the north-western boundary 

there are deposits of Alluvium – clay, silt sand and gravel. A large area of Thrussington 

Member – Diamicton is located in the middle of the Site from the south boundary to the 

northern boundary. Along the UOW to the south of the Site there are traces of 

glaciolacustrine deposits, mid Pleistocene, clay, and silt. Rest of the Site has no recorded 

superficial deposits. 

2.10� The geology is also supported by the report published by DUNELM Geotechnical & 

Environmental (report number: D10836). 

2.11�Details on the bedrock geology and superficial deposits is included within Figure 2.2. 
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Figure 2.2: Bedrock Geology and Superficial Deposits 

2.12� The EA designates the bedrock to be a principal aquifer, this means the bedrock holds 

a significant amount of groundwater that is used to support water supply, base flows to 

rivers, lakes, and wetlands on a strategic scale. 

2.13�Areas of superficial deposits are classed as unproductive strata. There are several areas 

within the Site (mainly the central area of the Site) which is classed as a Secondary 

(undifferentiated) Aquifer, this means that the superficial deposit contains both 

characteristic traits of Secondary A and Secondary B Aquifers. There is also an area 

which seems to align with the area of Alluvium which is classed as a Secondary A Aquifer 

which is defined as a permeable layer which can support local water supplies and may 

form a base flow of a river. 

2.14�A review of BGS borehole logs identifies records of two previous boreholes located within 

the Site, these are SP28NE128 and SP28NE68, which were excavated to depths of 

705.24m and 716.57m, respectively. These show no recorded of ground water being 

struck. The Site is located in a Groundwater Source Protection Zone III.�  
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� DRAINAGE PROPOSALS 

Surface Water Drainage  

Solar Farm Research 

3.1� The proposed surface water drainage strategy is based upon research on ‘Hydrologic 

Response of Solar Farms’3 (Cook and McCuen, 2013) and is supported by guidance 

published on ‘Biodiversity Guidance for Solar Developments’4 (BRE, 2014) and ‘Technical 

Information Note TIN101: Solar Parks: Maximising Environmental Benefits’5 (Natural 

England, 2011).  

3.2� In summary, Cook and McCuen identify that the development of solar panels over a 

grassy field does not have a significant effect on the volume of runoff, the peak 

discharge, nor the time to peak. During the study, the runoff volume was found to 

increase slightly but not enough to require storm-water management facilities.  

3.3� However, Cook and McCuen found that if the ground cover under the panels is gravel 

or bare ground, owing to design decisions or lack of maintenance, the peak discharge 

may increase significantly with storm water management needed. Additionally, the 

kinetic energy of water draining from the panels was found to be greater than that of 

typical rainfall, which increases the risk of erosion of soil at the base of panels.  

3.4� Cook and McCuen recommend that the grass beneath the panels be well maintained 

or that a buffer strip (i.e., interception swale) be placed after the most downgradient 

row of panels, in order to maintain a drainage regime as close to existing conditions as 

possible. 

3.5� BRE recognise that in most solar farms “because panels are raised above the ground on 

posts, greater than 95% of a field utilised for solar farm development is still accessible for 

plant growth”. Therefore, it is considered that the majority of the site will remain as 

‘soft’/permeable surface post-development, with grassland around and underneath 

the solar arrays.  

3.6� Natural England have stated in reference to solar developments that “the key to 

avoiding increased run-off and soil into watercourses is to maintain soil permeability and 

vegetation cover. Permeable land surfaces underneath and between panels should be 

able to absorb rainfall as long as they are not compacted and there is some vegetation 

to bind the soil surface.” 

 
3 Hydrologic Response of Solar Farms, Journal of Hydrologic Engineering (Cook and McCuen, 2013) 
4 Biodiversity Guidance for Solar Development (BRE, 2014) 
5 TIN101: Solar Parks: Maximising Environmental Benefits (Natural England, 2011) 
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3.7� Based on the above research, the proposed surface water drainage strategy for the 

proposed solar arrays aims to minimise the compaction of soil during the construction 

and operation of the proposed development and incorporate a robust landscaping 

strategy to keep the areas beneath the panels as ‘grassy’ as possible during the lifetime 

of the development. These mitigation measures should be detailed within a 

Construction Environmental Management Plan (CEMP) and landscape strategy for the 

proposed development.  

3.8� As an additional resilience measure, it is proposed that interception swales are 

constructed at the most downgradient row of panels to act as a form of mitigation and 

betterment, should the ground beneath the panels become patchy or bare during the 

lifetime of the development.  

Construction and Operational Mitigation Measures 

3.9� In order to minimise the compaction of soil during the construction phase, the temporary 

construction Site compound will be positioned as close as possible to the Site access to 

minimise the number of Heavy Goods Vehicles (HGVs) driving through the Site.  

3.10� It is recommended that during construction only light machinery is used to install the 

solar arrays and ancillary equipment where possible. Vehicle movements should be 

minimised, and low ground pressure vehicles are recommended during wet weather 

working.  

3.11� If necessary, to alleviate the effects of any compaction during the construction process, 

any affected areas should be chisel ploughed or harrowed and seeded prior to the 

solar farm becoming active.  

3.12�During the operation of the solar farm, maintenance of the panels will be infrequent, 

minimal and will only require light machinery. Therefore, the operation of the Site is 

unlikely to significantly decrease the infiltration potential of the soil compared to its pre-

development condition.  

3.13�During the first few years of the solar farm becoming live, it is recommended that regular 

inspections of the planting and soil are undertaken to confirm that the grass is growing 

properly and is not bare or compacted. Any required remedial work should be 

completed as soon as possible.  

Additional Resilience Mitigation Measures 

3.14� Based on the mitigation proposed above, no formal surface water drainage system is 

necessary to manage the surface water flows emanating from the solar panels.  

3.15�However, as an additional resilience measure, it is proposed to construct interception 

swales at the most downgradient row of solar panels to interrupt and slow potential 

channelised flows, enhance and promote the infiltration and interception capacity of 

the development, and help convey surface water over a greater surface area. 
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3.16� The location of the proposed swales is provided on the Conceptual Drainage Strategy 

provided as Appendix 4. Further details on the proposed swales are also provided 

further on within this section. 

3.17� In the event of exceedance of the proposed swales, exceedance flows will follow the 

existing topography either into nearby watercourses or off Site onto third-party land. 

However, it should be noted that these exceedance flows will provide a degree of 

betterment on flooding on the existing scenario.  

Ancillary Equipment and Roads 

3.18�Although the solar panel arrays can be managed without the need for formal surface 

water drainage management, the ancillary equipment and roads should be assessed 

for their impact on the surface water runoff rates and volumes post-development.  

3.19�New roads should be constructed using either Type 1 gravel, grass tracks or permeable 

materials so that the roads do not have an adverse impact on post-development 

surface water runoff rates and volumes.  

3.20� If any new roads are proposed with typical impermeable surfacing, the runoff from the 

roads will need to me managed by a suitable surface water drainage system.  

3.21� There is an existing informal parking area at the site entrance that is proposed to be 

retained. If the parking area is to be formalised, it should be re-surfaced with a 

permeable surface type, such as plastic reinforced type 1 aggregate. If the parking 

area is proposed to be surfaced with impermeable surfacing, a surface water drainage 

strategy will be required for this portion of the development.  

3.22� Based on a review of the proposed masterplan, it is anticipated that the impermeable 

footprint of the ancillary equipment associated with the development will cover 

approximately 362m2 (0.04ha), which is approximately 0.1% of the total proposed 

development area (62.2ha).  

3.23�An assessment of the pre and post development runoff rates for the Site has been 

undertaken using the IH-124 method in MicroDrainage and are outlined in Table 3.1, 

with supporting calculations provided in Appendix 5. 

�  
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� CONCLUSIONS AND RECOMMENDATIONS 

5.1� This DS has been written in accordance with the latest relevant local and national 

guidance and the latest accepted research on solar farm developments at the time of 

initial validation of planning application “PAP/2023/0071”. 

5.2� This DS is intended to be read in conjunction with the accompanying FRA (reference: 

NFW-BWB-ZZ-XX-RP-YE-0001_FRA). 

5.3� The findings of this DS are that the proposed solar development will have negligible 

impact on the post-development surface water runoff rates and volumes. 

5.4� Whilst the proposed development will have negligible impact on the surface water 

runoff regime, in accordance with the LLFA requirements it is proposed that interception 

swales are used within the development to mitigate against the potential risk of surface 

water runoff rates and volumes increasing as a result of the development. 

5.5� Detention basins have been incorporated into the development as a form a natural 

flood management, with the aim being to provide a degree of  betterment to the 

village of Fillongley, during potential periods when there are high flows than normal, 

within the surrounding watercourses. .  

5.6� A suitably qualified maintenance company should be appointed to undertake the 

required maintenance of the proposed interception swales for the proposed lifespan of 

the development. General best practice maintenance activities and schedules are 

provided within this report. 

�  



 

Page | 23 

Nailcote Farm, Warwickshire 

Drainage Strategy 

April 2024 

NFW-BWB-ZZ-XX-RP-CD-0001_DS 

 

 

 

 

 

 

APPENDICES 

  



 

Page | 24 

Nailcote Farm, Warwickshire 

Drainage Strategy 

April 2024 

NFW-BWB-ZZ-XX-RP-CD-0001_DS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 1: Letter to LLFA to Address their Comments (Reference:NFW-BWB-ZZ-XX-RP-

CD-0002_LLFA Letter_S2-P01) 
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Matthew Bailey

From: FRM Planning <frmplanning@warwickshire.gov.uk>
Sent: 04 July 2023 10:49
To: Matthew Bailey
Subject: Re: 221748_Nailcote Farm, Fillongley, Warwickshire (Planning ref: PAP/2023/0071)
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Please send responses to FRMplanning@warwickshire.gov.uk�
���瀀����䘀���������������������� ������瀀�������������
������������������������������������� ���������������最��
��������������
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�������������� ����������
����������������
Emails sent to individual FRM officers may not be logged or processed promptly.�
�

From:����������� ������� ���������� �
Sent:�������������
To:�����������������������������
Cc:�䬀������������� ���������� �
Subject:������������������������������⠀�����������������
��

�����

�
Hi Scarlett, �
 �
Thank you for your time last week to discuss this site / application. �
 �
Following our discussion we have put together an indicative test location plan for falling head tests across 
the site (see attached markup plan). �
 �
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We are looking at seven total falling head tests across the site. Would this be acceptable to confirm there is 
infiltration within the site and address your concerns about the runoff from the ancillary equipment?�
 �
Thanks,�
 �
Matt�
 �
Matthew Bailey�
Engineer | Environmental Engineering | BWB Consulting Limited �
 �
11 Portland Street (Aytoun St Side), Manchester M1 3HU�
M 07436031863 W www.bwbconsulting.com�
 �
From:�������������������� ���������
Sent:�������������
To:�������������������� ���������
Subject:�������������������������������⠀����������������
��
����������������������������������������������������������������������
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Please send responses to FRMplanning@warwickshire.gov.uk�
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����������������
Emails sent to individual FRM officers may not be logged or processed promptly.�
��

From:����������� ������� ������������
Sent:�������������
To:�����������������������������
Cc:�䬀������䬀������ ������������
Subject:���������������������������������������������������
��
F.A.O Scarlett Robertson�
 �
 �
 �
Hi Scarlett, �
 �







 

 

1 

 

Nailcote Farm, September 2023 
 

Project Name: Land at Nailcote Farm, Warwickshire 

Project No: 221748 

Revision: P02 

Reference: NFW-BWB-ZZ-XX-RP-YE-0003 

Author: Thomas Flame 

Approver: Chris Rhodes 

 

BWB Consulting Ltd (BWB) was instructed by Environmena Project Management UK Ltd (the 

Client) to carry out a ground investigation and permeability testing at the above site. The 

testing was required to obtain information regarding the suitability of the underlying geology 

at the site to support soakaway drainage for a proposed solar farm development. 

 

The site currently comprises a series of large fields adjacent to Meriden Lane, near Filongley, 

Coventry. 

Scope of Works 

BWB undertook permeability testing at the site between 13th and 18th September 2023 which 

comprised the drilling of seven boreholes across the site and infiltration testing to assess the 

permeability characteristics of the underlying soils . Investigation locations are presented on 

Drawing 1, labelled FH01 – FH07. 

 

Published geology indicates ground conditions to comprise superficial Thrussington Member 

deposits in the east and west of the site overlying Bedrock of the Keresley Member (sandstone). 

Superficial deposits are absent in the central areas of the site. 

 

Ground Conditions 

Ground conditions encountered during this investigation comprised Topsoil across the entire 

site comprising dark brown clayey sand with rootlets and occasional sandstone gravel. 

 

The Thrussington Member was identified below the topsoil in FH03, FH04 and FH05 and typically  

comprised slightly clayey or slightly gravelly sand. Gravels consisted of sandstone and 

quartzite.  

 

The Keresley Member bedrock was encountered as reddish brown clayey sand  in FH01, FH03 

and FH05. Cohesive strata, inferred to be weathered mudstone units of the Keresley member, 

or cohesive Glacial Till deposits of the Thrussington member, was encountered as a red sandy 

clay in FH02, FH04 and FH07. Exploratory hole logs are presented in Appendix 1. 

 

Groundwater was not encountered during the drilling, however it was observed in FH06 prior 

to the commencement of the permeability testing. The level was recorded at 1.20m bgl on 

the first day of testing, and 0.90m bgl on the second day.  

Soakaway Test Results 

Results of the infiltration tests are presented within Appendix 2 and a summary of the results are 

presented below in Table 1. 

 





 

 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DRAWING 1: EXPLORATORY HOLE LOCATION PLAN 

�  
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APPENDIX 1: EXPLORATORY HOLE LOGS 

�  
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APPENDIX 2: INFILTRATION TEST RESULTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 






















