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

 INTRODUCTION 

 This Drainage Statement (DS) has been produced by BWB Consulting on behalf of 
Enviromena Project Management UK Limited in respect of a site located at Engine Lane, 
Grimethorpe.  

 A Flood Risk Assessment (FRA) has been produced for the site (reference: ELG-BWB-ZZ-
XX-RP-YE-0001_FRA) and this DS accompanies this overarching document. 

 This DS is intended to support a detailed planning application and as such the level of 
detail included is commensurate and subject to the nature of the proposals. The 
development proposals are for the construction of a temporary Solar Farm to include 
the installation of ground-mounted solar panels together with associated works, 
equipment and necessary infrastructure. A proposed site development plan is included 
as Appendix 1. 

 The site is formed of four parcels surrounding Engine Lane, located approximately 5.5km 
northeast of Barnsley town centre. The location of the individual parcels are illustrated 
within Figure 1.1, with contextual information provided within Table 1.1. 

Table 1.1: Site Details 
Site Name Engine Lane 

Location Grimethorpe 

NGR (approx.) SE 40093 09393 

Application Site Area (ha) 86.17 (approx.) 

Development Type Solar Farm 

Anticipated Development Lifetime 40 Years 

Lead Local Flood Authority Barnsley Metropolitan Borough Council 

Local Planning Authority Barnsley Metropolitan Borough Council 

Environment Agency Area Yorkshire 

Sewerage Undertaker Yorkshire Water 
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Figure 1.1: Site Location 

Relevant Drainage Guidance 

 The ‘South Yorkshire Interim Local Guidance for Sustainable Drainage Systems’1 has 
been reviewed in the production of this DS.  

 Following a review of the guidance, there is no specific local guidance relating to solar 
farm development; therefore, the following research papers and guidance documents 
have been used to inform this DS:  

 ‘Hydrologic Response of Solar Farms’2 (Cook and McCuen, 2013); 

 ‘Biodiversity Guidance for Solar Developments’3 (BRE, 2014); 

 
1 South Yorkshire Interim Local Guidance for Sustainable Drainage Systems (Barnsley Metropolitan Borough Council, Doncaster Metropolitan Borough Council, 
Rotherham Metropolitan Borough Council, Sheffield City Council and the Environment Agency, June 2015) 
2 Hydrologic Response of Solar Farms, Journal of Hydrologic Engineering (Cook and McCuen, 2013) 
3 Biodiversity Guidance for Solar Development (BRE, 2014) 

Contains OS data © Crown copyright (2026) 
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 ‘Technical Information Note TIN101: Solar Parks: Maximising Environmental Benefits’4 
(Natural England, 2011); 

 ‘The Non-Statutory Technical Standards for Sustainable Drainage Systems (SuDS)’5 
(DEFRA, March 2015); 

 The ‘CIRIA C753 SuDS Manual’6 (CIRIA, 2019);  

 The National Planning Policy Framework (NPPF) Planning Practice Guidance (PPG) 
on Flood Risk and Coastal Change7; and  

 Barnsley Metropolitan Borough Council Level 1 Strategic Flood Risk Assessment 
(SFRA)8. 

Peak Rainfall 

 Predicted future changes in peak rainfall intensity caused by climate change are 
provided by the EA9, with a range of projections applied to River Basin District 
Management Catchments.  

 The site is located within the Don and Rother Management Catchment within the 
Humber River Basin District. Table 1.2 identifies the relevant peak rainfall climate change 
allowances from this Management Catchment. 

Table 1.2: Don and Rother Management Catchment Peak Rainfall Allowances 

Don and Rother Management 
Catchment Allowance 

Total Potential Change 
Anticipated for the ‘2050s’ 

(Lifetime up to 2060) 

Total Potential Change 
Anticipated for the ‘2070s’ 

(2061 to 2125) 

1 in 30-Year Rainfall Event 

Upper End 35% 35% 

Central 20% 25% 

1 in 100-Year Rainfall Event 

Upper End 40% 40% 

Central 20% 25% 

 The future increase in rainfall will need to be considered when designing a development 
to ensure its drainage system is sufficient for its lifetime and that it does not increase flood 
risk elsewhere. When determining the appropriate allowance(s) the anticipated lifespan 
of the development should be considered.  

 
4 TIN101: Solar Parks: Maximising Environmental Benefits (Natural England, 2011) 
5 Non-statutory technical standards for sustainable drainage systems (DEFRA, March 2015) 
6 The SUDS Manual C753 Version 6 (CIRIA, 2019) 
7 Flood Risk and Coastal Change Planning Practice Guidance, available from: https://www.gov.uk/guidance/flood-risk-and-coastal-change#sustainable-
drainage-systems  
8 Barnsley Level 1 Strategic Flood Risk Assessment (JBA, September 2010) 
9 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 2026. 
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 Table 1.3 provides a summary of the EA’s guidance on determining the appropriate 
allowance(s).  

Table 1.3: Application of Appropriate Peak Rainfall Climate Change Allowances 

Area Assessed  

Anticipated Development Life Span 

up to 2060 
between 
2061 and 

2100 

up to or 
beyond 

2100*  

Development Sites^ 
 

Assess the 1 in 30-year and 1 in 100-year storm 
events with the respective climate change 
allowance(s) applied.  

 
Development to be designed so that with the 
climate change allowance applied to the 1 in 
100-year storm: 
 there is no increase in flood risk elsewhere. 
the development will be safe from surface water 

flooding 
Use the 
Central 
Allowance 
for the 2050s 

Use the 
Central 
Allowance 
for the 
2070s+ 

Use the 
Upper End 
Allowance 
for the 
2070s+ Urban Catchments 

 
Assess the flood risk at the 1 in 30-year and 1 in 
100-year storm events with the respective 
allowance(s) applied. 

Rural Catchments <5km2 

 

Assess the flood risk at the 1 in 30-year and 1 in 
100-year storm events with the respective 
central climate change allowances applied. 

Rural Catchments >5km2 
Direct rainfall analysis is not appropriate, 

use flood flow estimation methods. 

*Includes all residential developments 
^the Lead Local Flood Authority may have local standards that also need to be considered. 
+unless the 2050s allowance is greater  

 The proposed development is anticipated to have a lifespan up to 40 years. Therefore, 
the central allowance for the 2070s epoch has been applied to the peak rainfall 
intensity within the drainage calculations presented within this DS.  

 Thus, a climate change allowance of 25% has been applied to both the 1 in 30-year 
return period and 1 in 100-year return period for the attenuation calculations provided 
within this DS. 
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 EXISTING CONDITIONS 

2.1 The site comprises greenfield land consisting of arable farmland. The main access and 
egress route to each parcel is outlined below: 

 Parcel A and Parcel B are accessed via Ferry Moor Lane to the southern extent of 
the parcels.  

 Parcel C and Parcel D are accessed via Engine Lane to the east and west of each 
parcel, respectively. 

2.2 A topographical survey has been completed and is included as Appendix 2. The survey 
shows that the general wider site falls from north to south. Each parcel is comprised of 
smaller areas which each fall in different directions respectively. The topography of 
each land parcel is summarised in Table 2.1, the fall of each parcel is shown with EA 
Light Detection and Ranging (LiDAR) data. An extract of LiDAR mapping is included as 
Figure 2.1 to provide context of the general topography of the site as a whole. 

Table 2.1: Site Topographic Levels 

Parcel General Fall of Land High Point (mAOD) Low Point (mAOD) 

A North to south 54.3 41.3 

B North to south 59.4 41.2 

C North to south 50.6 36.6 

D Northeast to southwest 70.6 38.1 
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Figure 2.1: Site Topography 

2.3 There is a network of Unnamed Ordinary Watercourses (UOWs) and field drains 
surrounding and within the site. These UOWs are shown in Figure 2.2 for reference 
throughout this assessment.  

Contains OS data © Crown copyright (2026) Environment Agency © copyright and database rights (2026) 
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Figure 2.2: Network of Drains and Ordinary Watercourses in the Site Vicinity 

2.4 The topographical survey shows the UOWs and drains within the site to be shallow in 
nature, with a maximum depth of 1.2m and an average depth of approximately 0.6m.  

2.5 The Barnsley Level 1 SFRA states that an easement of 8m must be maintained from all 
watercourses to allow for maintenance purposes.  

2.6 British Geological Survey (BGS) mapping indicates that the site is underlain by several 
geology types. The arrangement of mapped geology across the site is presented on 
Figure 2.3 and Figure 2.4. 

Contains OS data © Crown copyright (2026) 
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Figure 2.3: BGS Bedrock Geology Mapping 

Contains OS data © Crown copyright (2026) Contains British Geological Survey Materials © copyright NERC (2026) 
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Figure 2.4: BGS Superficial Deposits Mapping 

2.7 The application site is not located within a source protection zone, as defined by the 
EA. 

2.8 Yorkshire Water Sewer Records (Appendix 3) indicate that no public sewerage 
infrastructure is present within any parcel of the site. Additionally, no evidence of private 
drainage infrastructure is found to be present on the topographical survey. 

  

Contains OS data © Crown copyright (2026) Contains British Geological Survey Materials © copyright NERC (2026) 
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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’ (Cook and McCuen, 2013) and is supported by guidance 
published on ‘Biodiversity Guidance for Solar Developments’ (BRE, 2014) and ‘Technical 
Information Note TIN101: Solar Parks: Maximising Environmental Benefits’ (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”. 

3.7 Based on the above research, the proposed surface water drainage strategy for the 
proposed solar arrays should aim 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.  
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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 should 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. 

3.16 The location of the proposed swales is provided on the surface water drainage strategy 
provided as Appendix 4. Further details on the proposed swales are also provided 
further on within this section. 

  



 

Page | 15 
 

Engine Lane, Grimethorpe 
Drainage Statement 
April 2026 
ELG-BWB-ZZ-XX-RP-CD-0001_DS 

3.17 In the event of exceedance of the proposed swales, exceedance flows will follow the 
existing topography either into nearby UOWs/drains 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 due to the introduction of swales and/or 
filter drains. The swales will provide a degree betterment by temporarily attenuating 
flows within the site and increasing the likelihood of surface water loss via residual 
infiltration and evapotranspiration.  

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 There are no proposed roads shown on the Proposed Planning Layout (Appendix 1). 
However, any new roads should be constructed using either Type 2 aggregate or 
permeable materials so that the roads do not have an adverse impact on post-
development surface water runoff rates and volumes.  

3.20 Based on a review of the Proposed Planning Layout (Appendix 1), it is anticipated that 
the impermeable footprint ancillary equipment associated with the development will 
cover approximately 816m2 (0.08ha), which is approximately 0.10% of the total 
proposed development area (86.17ha). 

3.21 An assessment of the pre- and post-development runoff rates for the site (86.17ha) has 
been undertaken using the IH-124 method in MicroDrainage and are compared in Table 
3.1, with supporting calculations provided in Appendix 5. 

Table 3.1: Existing & Proposed Runoff Rates 

Return Period (Yr.) Existing Greenfield 
Runoff Rate (l/s) 

Post-Development 
Unmitigated Runoff 

Rate (l/s) 

Post-development 
Increase (%) 

1 121.7 122.0 0.25 

QBAR 141.5 141.8 0.21 

30 248.7 249.2 0.20 

30 + 25%* 323.2 323.7  

100     294.3 294.8 0.17 

100 + 25%* 382.4 383.0 0.19 

* Calculated by multiplying Standard Annual Average Rainfall (SAAR) by 1.25 to simulate a 25% 
climate change uplift on rainfall intensity 

  

0.15
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3.22 As shown within Table 3.1, the post-development runoff rate, when factoring in the 
increased impermeable area from the ancillary equipment is anticipated to increase 
the QBAR rate by 0.3l/s (0.25%), the 1 in 100-year runoff rate by 0.5l/s (0.17%) and the 1 
in 100-year plus 25% climate change by 0.6l/s (0.19%). Therefore, the impact of 
developing the site is considered to have a negligible impact on the existing runoff rate.  

3.23 An assessment of the impacts the proposed ancillary equipment will have on the 1 in 
100-year 6-hour runoff volume post-development has been undertaken. The pre- and 
post-development runoff volumes are compared in Table 3.2, with the supporting 
calculations provided within Appendix 6. 

3.24 As the proposed development area is greenfield, the existing runoff volume has been 
calculated using MicroDrainage to be approximately 7,361m3. 

3.25 The runoff volume from the new impermeable area (i.e., 0.08ha) associated with the 
ancillary equipment has been calculated using an average rainfall intensity of 
10.278mm/hr as calculated using Flood Studies Report (FSR) rainfall data within Micro 
Drainage, and multiplied by the impermeable area, as described within Figure 3.1. The 
100-year, 6-hour rainfall profile is presented within Appendix 6. 

 
Figure 3.1: 1 in 100-Year, 6 Hour Runoff Volume 

3.26 As shown in Figure 3.1, the runoff volume from the newly introduced impermeable area 
is approximately 50m3. The runoff volume from the remaining permeable portion of the 
proposed development area (86.09ha) has been calculated using MicroDrainage to 
be circa 7,354m3. As a result, the total post-development runoff volume is calculated to 
be 7,404m3.  

Table 3.2: Runoff Volume Comparison 

Existing Volume (m3) 
Proposed Volume (m3) 

Difference (m3) 
Permeable Impermeable 

7,361 7,354 50 +43 

3.27 As shown within Table 3.2, the introduction of the ancillary equipment will result in an 
increase in surface water runoff volume during the 1 in 100-year 6-hour event of 
approximately 43m3. This is an increase of approximately 0.6% on the existing conditions 
within the site.  

3.28 It is anticipated that any increase in surface water runoff volume leaving the site will be 
intercepted within the interception swales  located across the site.  

Av. Rainfall (m/hr) x 6 (hours) x Impermeable Area (m2) = Runoff Volume (m3) 
 

0.010278 x 6 x 816 = 50m3 
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Interception Swales  

3.29 The dimensions of the interception swales may vary; however, it is recommended that 
the interception swales will have 1:4 internal side slopes with a maximum design water 
depth of 300mm. The material excavated to install the swales will be applied to the 
downstream edge of the features to create an earth bund. A typical cross section of 
the proposed interception swales is shown as Figure 3.2.  

 
Figure 3.2: Typical Interception Swale Section 

3.30 Based on the recommended dimensions of the interception swales, it is anticipated that 
the storage capacity of the swales is approximately 0.4m3/m.  

3.31 The inclusion of the swales within the development will act to provide a betterment to 
the existing surface water runoff rate and volume that will leave the site onto surrounding 
land and the surrounding UOWs/drains post-development.  

3.32 The inclusion of the interception swales across the development will also act as a 
mitigation measure to reduce the likelihood of any pollution incidents leaving the site. 
As the risk of pollution incidents is more likely to occur during the construction phase as 
opposed to the operation of the site, it is recommended that the swales are constructed 
early on during the construction phase and silt fences are utilised on the swales during 
the entire construction phase. 

3.33 The swales should be maintained throughout the lifetime of the development to reduce 
the risk of the features becoming less effective due to silt accumulation, litter 
accumulation or vegetation issues. 

3.34 The final operation and maintenance plan should be developed during the 
construction design stage prior to the development becoming live; however, a basic 
maintenance schedule based off guidance provided within the CIRIA SuDS Manual10 is 
provided within Section 4. 

Foul Water Drainage 

3.35 No foul water flows will be produced as a result of the proposed development. 
Therefore, no foul water drainage provision is required.  

 
10 The SuDS Manual C753 -Version 6 (CIRIA, 2019) 
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 MAINTENANCE 

4.1 The SuDS Manual maintenance schedule for swales, is shown in Table 4.1. 

Table 4.1: The SuDS Manual Typical Maintenance Schedule for Swales 
Maintenance 

Schedule Typical Frequency Required Action 

Regular 
Maintenance 

Monthly  Inspect inlets, outlets and overflows for 
blockages, and clear if required. 

Monthly (or as 
required) 

 Remove litter and debris; and 
 Inspect infiltration surfaces for ponding, 

compaction, silt accumulation, record areas 
where water is ponding for > 48 hours. 

Monthly (during 
growing season), or 

as required 

 Cut grass – to retain grass height within 
specified design range. 

Monthly for first year 
then as required 

 Manage other vegetation and remove 
nuisance plants. 

Monthly for 6 
months, quarterly for 

2 years, then half 
yearly 

 Inspect vegetation coverage. 

Half yearly 
 Inspect inlets and facility surface for silt 

accumulation, establish appropriate silt 
removal frequencies. 

Occasional 
Maintenance 

As required or if bare 
soil is exposed over > 

10% of the swale 
treatment area 

 Reseed areas of poor vegetation growth, alter 
plant types to better suit conditions, if required. 

Remedial 
Action As required 

 Repair erosion or other damage by re-turfing or 
reseeding; 

 Relevel uneven surfaces and reinstate design 
levels; 

 Scarify and spike topsoil layer to improve 
infiltration performance, break up silt deposits 
and prevent compaction of the soil surface; 

 Remove and dispose of oils or petrol residues 
using safe standard practices. 

4.2 The Client will own and operate the proposed development. The Client has its own in-
house maintenance division who will be responsible for undertaking all of the 
maintenance works within the site, including the maintenance activities listed within 
Table 4.1. 
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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.  

5.2 This DS is intended to be read in conjunction with the accompanying FRA (reference: 
ELG-BWB-ZZ-XX-RP-YE-0001_FRA). 

5.3 The findings of this DS are that the proposed solar development will have a negligible 
impact on the post-development surface water runoff rates and volumes.  

5.4 Although the proposed development will have a negligible impact on the surface water 
runoff regime, it is proposed that resilience measures in the form of interception swales  
will be utilised 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 The Client’s in house site maintenance division will undertake the required maintenance 
of the proposed interception swales for the lifespan of the development. General best 
practice maintenance activities and schedules are provided within this report.  
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Appendix 1 – Proposed Planning Layout 
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Appendix 2 – Topographical Survey 
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Appendix 3 – Yorkshire Water Sewer Records 
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Appendix 4 – Surface Water Drainage Strategy 
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Appendix 5 – MicroDrainage Greenfield Runoff Rate Calculations 
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Appendix 6 – MicroDrainage Rainfall Profile and Greenfield Runoff Volume 
Calculations  

 


	App 1_P007033-11-PlanningLayout-RevP.pdf
	Sheets and Views
	Planning Layout



