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1 INTRODUCTION 

1.1 Background 

Arcus Consultancy Services Limited (Arcus) has been instructed by Longfield Solar Energy 
Farm Ltd (the Applicant) to produce a Sustainable Drainage System (SuDS) Strategy for 
the Longfield Solar Farm (the Scheme) located north of Boreham village, Chelmsford at 
National Grid Reference E 576667, N 212069 (the DCO Site). 

The Scheme is classified as a Nationally Significant Infrastructure Project (NSIP) under 
the Planning Act 20081 and therefore an application for a Development Consent Order 
(DCO) will be submitted to the Planning Inspectorate for the Order Limits of the Scheme, 
with the approval of the DCO decided by the Secretary of State for Business, Energy and 
Industrial Strategy. 

This SuDS Strategy is part of the application process for the proposed application for a 
DCO to be submitted by the Applicant in relation to the Scheme. 

The Scheme comprises the construction, operation, maintenance and decommissioning of 
solar photovoltaic (PV) arrays, a Battery Energy Storage System (BESS) facility with a 
total capacity exceeding 50 megawatts (MW), a grid connection route from the west of 
the DCO Site and the extension of the existing Bull’s Lodge Substation to enable export to 
the National Grid.   

The Order Limits is separated into three components: 

• Solar Farm Site;  

• Grid Connection Route; and  
• Bulls Lodge Substation Extension. 

The PV arrays, Balance of Solar System (BoSS) Plant, solar stations, secondary access 
tracks and distribution cables will be located within the Solar PV Array Works Area.  

The BESS will be located within the BESS Compound which will also comprise a 
substation serving the Solar Farm (Longfield Substation) and is assessed as part of the 
BESS Compound.  

The Solar PV Array Works Area and BESS Compound are located within the Solar Farm 
Site. 

For the purposes of the SuDS Strategy, given their different functions and geographic 
locations, the Scheme infrastructure is assessed as four separate elements, as follows:  

• The Solar PV Array Works Area;   
• BESS Compound including Longfield Substation;  
• Grid Connection Route; and 
• Bulls Lodge Substation Extension.  

An ancillary plant building (Ancillary Building) will be constructed in the Solar Farm Site 
between Potential Development Areas (PDA) 15, 22 and 27 as shown in Appendix A 
(drawing 4007_DR_PRE_0001). The Ancillary Building will comprise a warehouse, office, 
kitchen and toilet facilities.  

The SuDS associated with the Bulls Lodge Substation Extension is being designed as a 
separate component to this SuDS Strategy and is detailed in a standalone document, the 
Bulls Lodge Substation Extension: Drainage Strategy [Mott MacDonald, Bulls Lodge 
Substation Extension Drainage Strategy 2021]. Section 4 of this document and section 3 

 
1 The Planning Act 2008 (2008). [Online].  Available at: 
https://www.legislation.gov.uk/ukpga/2008/29/pdfs/ukpga_20080029_en.pdf [Date Accessed: 29/07/2021]. 
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of the Bulls Lodge Substation Extension: Drainage Strategy form the ‘outline drainage 
strategy’ for the Scheme, which forms part of a Requirement under the DCO.  

The Solar Farm Site and Bulls Lodge Substation Extension are within the Boreham 
Tributary, with the Scheme also partly located within the Ter tributary catchment as per 
Environment Agency (EA) catchment data2. The purpose of the drainage strategy for both 
developments is to manage surface water to prevent an increase in surface water runoff 
into the surrounding catchment. The responsibility and maintenance of the Bulls Lodge 
Substation Extension Drainage Strategy will be separate to that of the Scheme and will be 
delegated to the appropriate operator and/or contractor. 

A layout of the Scheme and the three elements discussed above are shown in Appendix 
A. 

1.2 Guidance and Policy 

This SuDS Strategy has been produced in accordance with the following guidance: 

• Essex County Council (ECC), The Sustainable Drainage Systems Design Guide for 
Essex3; 

• ECC, Sustainable Drainage Systems Design Guide4 (SuDS Guide); 
• ECC, SuDS Standing Advice Note5; 
• Department for Environment, Food and Rural Affairs (DEFRA), Sustainable Drainage 

Systems: Non-Statutory Technical Standards6; 
• Flood and Water Management Act 20107; 
• National Planning Policy Framework (NPPF)8; and 
• The SuDS Manual (C753)9. 

2 THE DCO SITE 

2.1 DCO Site Characteristics 

The Order Limits is approximately 459 hectares (ha) in area and spans immediately north 
of the A12 to the River Ter approximately 300 metres (m) south of Fuller Street village.  

The BESS Compound is located within PDA 31 of the DCO Site, as shown in Appendix A. 
The field referenced as PDA 31 is approximately 33 ha in area.  

The Bull’s Lodge Substation is located within the south west extremity of the DCO Site as 
shown in Appendix A.  

 
2 Environment Agency, Catchment Data Explorer. [Online]. Available at: https://environment.data.gov.uk/catchment-planning 
3 Essex County Council, The Sustainable Drainage Systems Design Guide for Essex. [Online]. Available at: 

 [Date Accessed: 29/07/2021]. 
4 Essex County Council, Sustainable Drainage Systems Design Guide (2020). [Online]. Available at: Sustainable Drainage 
Systems Design Guide [Date Accessed: 29/07/2021]. 
5 Essex County Council, SuDS Standing Advice Note. [Online]. Available at: 

 [Date Accessed: 29/07/2021]. 
6 Department for Environment, Food and Rural Affairs, Sustainable Drainage Systems: Non-Statutory Technical Standards 
(2015). [Online]. Available at: https://www.gov.uk/government/publications/sustainable-drainage-systems-non-statutory-
technical-standards [Date Accessed: 29/07/2021]. 
7 Flood and Water Management Act 2010 (2010). [Online]. https://www.legislation.gov.uk/ukpga/2010/29/introduction [Date 
Accessed: 29/07/2021]. 
8 Ministry of Housing, Communities and Local Government (2021). [Online]. Available at: 
https://www.gov.uk/government/publications/national-planning-policy-framework--2 [Date Accessed: 29/07/2021]. 
9 CIRIA, The SuDS Manual (2015). [Online]. Available at:  [Date 
Accessed: 29/07/2021]. 
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Plate 1: River Ter to the North of the DCO Site (NGR E 574851, N 215547) 
(Facing North) 
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Plate 4: Typical PV racking system 

 

The Longfield Solar Farm Transport Assessment [AECOM, Longfield Solar Farm Transport 
Assessment 2022] outlines that the existing hard-surfaced tracks which run throughout 
the Solar Farm Site will be utilised as the primary route where possible and additional 
secondary access tracks will be constructed where connectivity is required. Permeable 
crushed aggregate (e.g., Type 2 aggregate) will be used for any new access tracks, as 
shown in Plate 5.  

The Site entrance will be surfaced with asphalt over a 20 m distance from the road. To 
minimise the runoff from the implemented surfacing a permeable asphalt surface is to be 
implemented with a suitable surface course, binder course, granular reservoir and a 
geotextile or geomembrane. Surface water within the asphalt extent will therefore 
percolate within the asphalt surface. 
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area 

400kv filter compound 901 1 901 

Total Hardstanding (m²): 19,354 

Total Hardstanding (ha): 1.94 

2.4.3 Grid Connection Route 

The Grid Connection Route comprises cabling spanning approximately 3 km from the 
west of PDA 19 along Cranham Road and Wheeler’s Hill to connect the Solar Farm Site to 
the Bulls Lodge Substation.  

Jointing pits will be installed at regular intervals along the Grid Connection Route to 
facilitate the installation and connection of cables beneath the existing roads within the 
route.  

There is no identified highway drainage system along Cranham Road nor Wheeler’s Hill, 
with surface water emanating from both roads assessed to release into the vegetated 
verges adjacent to the road. An unnamed watercourse flows adjacent to and beneath a 
section of Cranham Road, ultimately flowing to a small lake south of Waltham Road 
adjacent to Brent Hall. Along the section of the road where the watercourse flows there is 
the potential for runoff associated with Cranham Road to partly flow towards this 
watercourse via the adjacent vegetated verge.  

2.5 Consultations  

Arcus attended a design consultation meeting with ECC and Chelmsford City Council 
(CCC) dated 1st July 2021 to detail the proposed surface water management methodology 
for the Scheme.  

As the Lead Local Flood Authority (LLFA) for the surrounding area, ECC responded to the 
proposed methodology during the consultation meeting. 

ECC confirmed during such consultation that they agreed with the rationale provided by 
Arcus, as shown in Appendix D. The key points which Arcus detailed within such 
consultations which ECC agreed with are:  

• Infiltration testing will be conducted at the BESS Compound to confirm whether the 
underlying strata is suitable for surface water disposal via infiltration; 

• Attenuated discharge to on-site watercourses is the most feasible outlet solution and 
surface water will be discharged at the 1:1-year rate to the 1:100-year (+climate 
change) event; 

• Installation of the PV arrays does not involve the introduction of hardstanding at 
ground level meaning the superficial cover in relation to the Solar PV Array Works 
Area will remain the same as the baseline; and 

• Rural Sustainable Drainage Systems (RSuDS)21 will be utilised to manage surface 
water runoff in relation to the Solar PV Array Works Area. 

 
21 Environment Agency, Rural Sustainable Drainage Systems (RSuDS) (2012). [Online]. Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/291508/scho0612buwh-e-
e.pdf [Accessed 02/08/2021]. 
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The construction of the Scheme is anticipated to commence not earlier than 2024-2026 
and will be operational not earlier than 2026, subject to gaining the required consents, 
and is anticipated to have a design life of 40 years, with decommissioning not earlier than 
2066. 

In accordance with the ECC SuDS Design Guide the Upper End Projection will be applied. 
Acknowledging the anticipated design life of 40 years a climate change allowance of 20% 
will be incorporated into drainage calculations (+20% CC).  

Consultations with ECC25 confirmed that as the design life will be less than 50 years the 
20% climate change allowance is applicable.  

3.4 Infiltration Testing 

Following consultation with ECC, infiltration testing to Building Research Establishment 
(BRE) Digest 365 standard26 was carried out at the BESS Compound by RGS in July 2021.  

To enable any potential soakaway to utilise the existing topography the surface water 
flow routing at the BESS Compound was derived from a 2D pluvial hydraulic model 
developed within Flood Modeller software. The 2D model utilises LiDAR data to 1 m 
resolution to confirm the low lying areas of the DCO Site, with the flow routes 
demonstrated in Appendix H.  

To confirm the infiltration potential across the BESS Compound seven test pits were 
excavated in relation to the varying geological settings and topography. The locations of 
the test pits (TPs) are shown in Plate 6.  

Plate 6: Infiltration Test Pit Locations 

 

The soakaway tests within test pits TP01 to TP04, TP06 and TP07 the water level did not 
achieve a fall from 75% to 25% and a negligible water movement was observed. Due to 

 
25 Email communications between  R. Duff (Arcus) to Z. Yousaf (ECC) dated July- August 2021. 
26 BRE, DG 365, Soakaway Design (20616). [Online]. Available at  
[Accessed 02/08/2021]. 
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the limited soakage rate the tests within such pits could not be conducted to BRE 365 
standard and no soakage rate was calculated. 

Water movement was observed within 2 of the 3 tests undertaken within TP05 in the 
south east of the BESS Compound area, with a calculated rate of 3.5 x 10-5 metres per 
second (m/s).  

As only one test pit provided an active infiltration rate and only 2 out of the 3 tests within 
TP05 resulted in significant movement in water levels the infiltration capacity of the 
underlying strata is assessed to be poor.  

The ECC SuDS Guide requires a minimum infiltration rate of less than 1x10-6 m/s should 
not be utilised in soakaway SuDS design. Whilst the rate obtained from TP05 was greater 
than the ECC required rate the remaining test pits failed and only 2 out of the 3 tests at 
TP05 provided an active infiltration rate. Furthermore, the RGS report states that the 
underlying strata is not suitable for soakaways.  

The implementation of a hybrid infiltration and discharge solution utilising the strata at 
TP05 would be further limited by the existing topography and surface water flow routes. 
A 2D surface water model produced by Arcus demonstrates that surface water at the 
DCO Site flows east in accordance with topography and away from TP5 as shown in Plate 
7. As such to utilise the underlying strata at TP05 a gravity based system would not be 
feasible and surface water would need to be pumped to and from the point of TP05 prior 
to release into the gravity system. As such the use of TP05 as part of a wider hybrid 
solution is deemed unfeasible. 

Plate 7: Surface Water Flow Routes (Taken From Flood Modeller) 

 

The ECC SuDS Guide states that rates lower than the 1x10-6 m/s can be utilised within a 
hybrid soakaway and discharge network. Given the majority of test pits did not provide a 
positive drainage rate and not all tests within TP05 resulted in substantial falls in water 
levels it is assessed that a hybrid solution is not feasible.  
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Plate 8: Open Land Drain Location and Characteristics  

 

A 150 mm diameter clay pipe flows from the west of the BESS Compound towards the 
open land drain to the east. The exact location of the clay pipe is not confirmed; 
anecdotal evidence from the current landowner indicates the clay pipe from the location 
of the drain grates towards the receiving open land drain to the east. 

During the Arcus Site walkover two cast iron storm drain grates were identified adjacent 
to the access track to the east of the BESS Compound location and are associated with 
the drain currently discharging into the open land drain to the east.  

The two drain grates are located at a low point and anecdotal evidence from the farm 
operator at the DCO Site indicates that water does not collect in the area, indicating the 
existing system effectively discharges into the open land drain. The location of the grates 
is shown in Plate 8. 

There is an existing c. 150 mm clay land drain which drains the field from the west and 
discharges into the receiving ditch to the east. If the existing drain has the appropriate 
capacity and design, it will either be utilised as it is, to discharge surface water, or 
replaced with a suitable pipe. Consultations with ECC28 have confirmed that ECC 
Watercourse Consent29 approval will not be required for any replacement of the field 
drain. 

Images of the drain grates are shown in Plate 9.  

 
28

  Email communications between  R. Duff (Arcus) to Z. Yousaf (ECC) dated July- August 2021. 
29 Essex County Council, Watercourse Consent. [Online]. Available at: https://flood.essex.gov.uk/maintaining-or-changing-a-
watercourse/apply-for-a-watercourse-consent/ 
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The open land drain is not shown on OS mapping until a downstream culvert 
approximately 500 m south east of the BESS Development. The open land drain is then 
culverted further downstream beneath Terling Hall Road approximately 750 m south east 
from the BESS Development before ultimately discharging into the River Ter 
approximately 1.1 km south east from the BESS Development. The location of the culvert 
and surrounding hydrological network is shown in Plate 7. 

During the Arcus Site walkover outlets from surrounding agricultural field drains were 
identified across the route of the open land drain as shown in Plate 10.  
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Plate 10: Outfall into Receiving Open Land Drain 
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Maximum water levels within the open land drain were approximately 100 mm during the 
Arcus Site walkover, with limited rainfall in the weeks prior to the assessment, as shown 
in Plate 11.  

Plate 11: Surface Water Within the Open Land Drain 

 

Along the route of the open land drain there are areas of in channel vegetation which 
may limit the flows along the route and a fallen tree was also found within the open land 
drain. Images of vegetation and the fallen tree along the route of the open land drain are 
shown in Plates 12 and 13 respectively.  
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Plate 12: Vegetation within the Open Land Drain 

 

Plate 13: Fallen Tree Within the Open Land Drain (Taken from bank) 
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The receiving ditch will be subject to a maintenance schedule up to the downstream 
culverting of the watercourse, with the culvert location outlined in Plate 6. The 
maintenance schedule will ensure that the ditch has the suitable conditions for surface 
water to flow within the ditch into the receiving hydrological network throughout the 
lifetime of the Scheme. 

Consultations with ECC have indicated that the location of discharge from the system to 
the drain to the east may require Ordinary Watercourse Consent from ECC as the LLFA if 
there are alterations to the watercourse bank or a restriction is created. The outfall into 
the drain to the east will comprise a sub-surface pipe network which will discharge into 
the watercourse from within the confines of the existing bank. Therefore bank profiles 
and flows will not be altered or restricted. Should the design of the outfall change 
whereby the bank profile or flows within the watercourse are altered ECC will be 
consulted.  

Surface water will be attenuated within a SuDS Pond to the east of the BESS 
Development and discharged to the identified open land drain at the 1:1-year rate. The 
pond will attenuate surface water without overtopping in up to and including the 1:100-
year (+20%) event. 

The outline surface water drainage schematic is shown in Appendix C and further details 
of the designed SuDS Network are provided in Section 4 of this report.  
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4 OUTLINE DRAINAGE STRATEGY 

4.1 SuDS Measures 

The measures outlined in the following Sections will be implemented by the Applicant’s 
Contractor to ensure that greenfield runoff rates are maintained during the construction 
and operational phases of the Scheme. This section, combined with section 3 of the Bulls 
Lodge Extension: Drainage Strategy (AECOM, Bulls Lodge Extension Drainage Strategy 
2021), is the ‘outline drainage strategy’ which forms part of a Requirement under the 
draft DCO.  The Applicant’s Contractor will adhere to the following guidance: 

• DEFRA: Sustainable Drainage Systems - Non-statutory technical standards for 
sustainable drainage systems; 

• The Construction Industry Research and Information Association (CIRIA), 
Environmental Good Practice on Site (C741)30; 

• CIRIA, The SuDS Manual; and 
• CIRIA, Control of Water Pollution from Linear Construction Sites (C649)31. 

4.1.1 Solar PV Array Works Area PV Array Runoff 

As detailed in Section 2.4 of this report, the installation of PV arrays will not lead to an 
increase in hardstanding and surface water runoff rates will remain the same as the 
baseline, with rainwater gaps within PV arrays limiting the potential of channelisation at 
the base of PV arrays.  

Acknowledging the limited impermeable areas to be constructed, the Solar PV Array 
Works Area will comprise surface water management techniques to control runoff based 
on RSuDS. Such measures will manage surface water within the DCO Site through 
interception and absorption via natural mechanisms in order to drain the DCO Site as per 
the existing scenario.   

4.1.2 Proposed RSuDS Measures 

To limit possible channelisation from surface water from PV arrays and promote 
interception and infiltration potential throughout the Solar PV Array Works Area, the 
grounds surrounding and between the PV Arrays will be planted with native species rich 
grassland and wildflower mix which will act as dripline planting.  This will allow surface 
water which falls from the drip line across the face of PV arrays to be intercepted by the 
vegetation and limit the potential of surface water to concentrate and run across the 
surface and into the surrounding hydrological network. 

Examples of typical vegetated driplines are shown in Plate 16.  

 
30 CIRIA, Environmental Good Practice on Site C741 (2015). [Online]. Available at: 

 [Accessed 02/08/2021]. 
31 CIRIA, Control of Water Pollution from Linear Construction Sites C649 (2006). [Online]. Available at: 

 
[Accessed 02/08/2021]. 
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Plate 16: Managed Grassland and Native Seed Mix Surrounding PV Arrays32 

 

Existing ground conditions at the DCO Site varies with areas identified to comprise bare 
ground associated with agricultural use during the Arcus Site walkover in July 2021, as 
shown in Plate 17.  

Planting the ground with native species rich grassland and wildflower mix will provide 
additional friction relative to the existing conditions at the DCO Site, which currently have 
potential for surface water to flow with limited interception.  

 
32 Malmaynes Solar Farm – Arcus As-built drainage review 
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Plate 17: Existing Ground at the DCO Site (First Image NGR E 576371, N 
211657 Looking North) (Second Image NGR E 575216, N 213350 Looking 
West) 
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To intercept extreme surface water runoff, which may already run offsite from the Solar 
PV Array Works Area perimeters, swales are proposed within low lying areas and parallel 
to the DCO Site’s contours, with example perimeter swales shown in Plate 18. With the 
negligible increase in surface water runoff associated with the Solar PV Array Works Area, 
the proposed swales will provide additional surface water storage capacity relative to the 
baseline scenario and do not form part of the formal SuDS network.  

To limit the potential flows of surface water within the proposed swales check dams will 
be implemented within the swales throughout the operational phase of the Scheme, 
limiting the potential of surface water to settle in low lying extents of the swales. 

Plate 18: Example Perimeter Swale at a Solar Farm Site33 

 

4.2 BESS Development  

The surface water runoff associated with the BESS will be attenuated within the unbound 
free-draining subbase beneath the aggregate chippings and an attenuation pond which 
will discharge to the existing open land drain to the east through an excavated surface 
water pipe.  

The unbound free drainage subbase implemented beneath the aggregate chippings will 
be utilised to attenuate surface water runoff associated with the BESS Development. The 
areas beneath the infrastructure and access roads have been discounted as providing 
attenuation volume.    

Stone surfacing will comprise a minimum 300 mm deep unbound free-draining aggregate 
subbase and a minimum 75 mm top layer of stone chippings, which will allow storage of 
storm water prior to discharge to the attenuation pond. Areas of the subbase are detailed 
in Table 7. 

 
33 Bent Spur Solar Farm 
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Plate 19: Attenuation Pond (Taken from Micro Drainage) 

 

The impermeable areas served by the SuDS system have been attributed to the two 
pipes which the subbase is attributed to (1.001 and 2.001) with a total attributed 
impermeable area of 1.94 ha. The attributed impermeable areas are detailed in Plate 20.  

The SuDS attenuation pond has been designed in the Source Control feature of Micro 
Drainage software, which has then been incorporated into a SuDS network within the 
Network feature of Micro Drainage.  

The SuDS pond and pipe network have been designed with no additional storage capacity 
calculated within the pipe network in accordance with the ECC SuDS Guide. 

Plate 20: Attributed Impermeable Areas (Taken from Micro Drainage) 

 

The Seasonal Return Period tool has been utilised within Micro Drainage software in order 
to define the ‘worst-case’ scenario event in up to a 1:100-year (+20% CC) event. 

This indicates that during the critical event there is no surcharging within the proposed 
SuDS network in up to and including the 1:100-year (+20% CC) event, as shown in 
Appendix I.  

The designed SuDS Network accommodates surface water flows with no out of system 
flooding in up to and including the 1:100-year (+20% CC) event, as shown in Appendix I.  
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A schematic drawing of the proposed BESS Development surface water layout and 
manhole scheduling is provided in Appendix C of this report. 

4.2.1 Exceedance Events 

The BESS Development will not alter existing ground levels and therefore, overland flow 
routes will not significantly vary from the baseline scenario.  

During an exceedance event which exceeds the 1:100-year (+20% CC) event surface 
water flow routes will disperse as per the current scenario within the DCO Site. 

The BESS Development will be unmanned and the DCO Site is located within an 
agricultural catchment with no residential or manned property on-site. Therefore, any 
exceedance will disperse within the DCO Site and catchment, with no risk to people or 
property. 

4.2.2 Water Quality 

The Scheme will not be occupied to a significant extent on a regular basis, with an 
anticipated maximum of 16 permeant onsite staff as such will not be heavily trafficked. 
As such there will be no significant discharge of contaminants emanating from the 
Development. 

The Pollution Train tool within Micro Drainage software has been used to detail the 
potential treatment attributes of the proposed SuDS pond, with outputs shown in Plate 
21. This indicates that the proposed SuDS pond has pollution removal capacity of 30 to 
90 % for associated pollutants.  

In accordance with the ECC SuDS Guide the Simple Index Approach (SIA) tool has been 
utilised to establish whether the proposed SuDS system provides suitable treatment 
potential. The outputs of the SIA tool indicate that the SuDS network has the required 
treatment potential in relation to the potential pollution hazard of the BESS Development. 
The outputs of the SIA tool are shown in Appendix J.  

Plate 21: Pollution Treatment Potential Tool (Taken from Micro Drainage) 

 

4.2.3 Firewater Storage 

Consultations with ECC Fire and Rescue (F&R) department have outlined that the BESS 
Development has a fire risk which must be assessed in relation to the potential 
contaminants within any fire suppressing water runoff.  

Acknowledging the nature of the Scheme there will be an intent to contain any fire and 
allow it to burn out whilst keeping people at a safe distance, with fire water limited to 
cool surroundings to prevent spread.  

The BESS units will be underlain by a concrete base and any immediate runoff from the 
infrastructure during a fire event which would require direct firefighting would then runoff 
the concrete base and be intercepted by the drainage system. The limited infiltration 
capacity of the underlying grounds confirmed via localised infiltration testing would 
prevent any potentially contaminated water from percolating into the underlying grounds. 

Whilst the DCO Site is split across two hydrological catchments the BESS Development is 
limited to the River Ter catchment and therefore any runoff would be limited to a single 
catchment. 









 SuDS Strategy 
    Longfield Solar Farm 

Arcus Consultancy Services Ltd  Longfield Solar Energy Farm Ltd 
Page 34  February 2022 

Due to the limited percolation capacity at the Site surface water will not disperse into 
soils to a significant rate. As such the implemented feature will be designed with no 
calculated outflow or discharge and will slowly percolate to the underlying strata as per 
the natural percolation of the soils. Acknowledging the lack of identified infiltration rate 
the proposed attenuation features have been designed with excess capacity in order to 
enable surface water to percolate without overtopping.  The designed structure does not 
account for the potential percolation capacity and is therefore a conservative attenuation 
volume.  

The filter drain unit has been designed to the following extents: 

• Depth: 1 m; 
• Width: 0.5 m; and 
• Length: 90 m. 

The filter drain unit has been designed to attenuate surface water flows for the 504 m² of 
impermeable areas associated with the Ancillary Building in up to and including the 
1:100-year (+20% CC) climate change event, as shown in Plate 25 and Appendix I.  

Plate 25: Filter Drain Source Critical Storm Outputs (Taken from Micro 
Drainage) 

 

The intercepting filter drain unit will not overtop during a 1:100-year (+20%) event but 
due to having no design outfall or infiltration rate there will be the potential for 
overtopping during successive extreme events. In such an eventuality there would be 
significant surface water depths at the surrounding Site and catchment. Surface water 
emanating from the filter drain would disperse as per existing flow routes within the 
wider Site and would flow away from the Ancillary Building. 

4.4 Bull’s Lodge Sub Station Development 

The Bull’s Lodge Substation comprises a hybrid soakaway and discharge system with 
surface water released into the Boreham Tributary to the south east of the Bull’s Lodge 
substation.  

The SuDS associated with the Bulls Lodge Substation Extension is being designed as a 
separate component to this SuDS Strategy and is detailed in a standalone document. This 
section 4 of this document and section 3 of the Bulls Lodge Substation Extension: 
Drainage Strategy form the ‘outline drainage strategy’ for the Scheme, which forms part 
of a Requirement under the DCO.    

4.5 Grid Connection Route 

Jointing pits will be installed at regular intervals along the Grid Connection Route to 
facilitate the installation and connection of cables beneath the existing roads within the 
route. As such the Grid Connection Route will not lead to an increase in hardstanding 
areas and surface water runoff rates for associated with the Grid Connection Route will 
not increase relative to the existing scenario.  

Given there will be no increase in surface water runoff into the surrounding hydrological 
network associated with the Grid Connection Route no drainage based upon SuDS 
principles are deemed appropriate.  

The excavation works associated with the Grid Connection Route works may result in 
sediment transfer during extreme rainfall events through surface water passing through 
excavated grounds. The implementation of construction phase drainage measures, as 
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detailed in Section 4.7, will prevent the transfer of sediment into the surrounding 
hydrological network. 

4.6 Construction Phase 

The nature of hydrological incidents that could result from construction activities will be 
mitigated through the implementation of construction phase SuDS and the application of 
industry good practice as per CIRIA Guidance (C741)35. 

To prevent sediment increase in associated runoff during the construction of the Scheme, 
construction measures will effectively prevent sediment entering surrounding 
watercourses.  

The implementation of such construction phase drainage is to be confirmed prior to the 
construction phase within the Construction Environmental Management Plan36 and the 
Framework Construction Environmental Management Plan37 and will be confirmed 
through the discharge of requirements submitted to the appropriate consenting authority. 

4.7 Operation and Management of Drainage Infrastructure 

It will be the responsibility of the Applicant to maintain effective drainage measures and 
rectify drainage measures that are not functioning adequately.  A nominated person will 
also have responsibility for reporting on the functionality of drainage measures. 

Where impermeable areas remain through the operational phase of the Scheme, the 
SuDS measures serving these areas will be checked on a regular basis. Should drainage 
measures require dredging or unblocking, this will be undertaken as soon as practicable 
by the Development operator or nominated personnel. 

A maintenance schedule will be undertaken by the Applicant for the pond structures as 
outlined in Appendix K. 

4.8 Timescales 

Drainage measures outlined within this SuDS Strategy should be implemented as soon as 
practical by the Applicant’s Contractor but in any event before the construction of any 
impermeable surfaces which are proposed to drain into the approved drainage system. 

Measures such as drainage pipes should be installed at the same time as the excavations, 
or as soon as practicable thereafter.   

4.9 Foul Water Drainage 

During construction of the Scheme foul water will be disposed of via ‘Port-a-loo’ type 
facilities and disposed of via a licenced waste carrier.  

During the operational phase there is capacity for permanent staff members to be located 
at the Site with office and welfare facilities within the Ancillary Building and Longfield 
substation. The welfare facilities at the plant building and BESS will comprise toilets and a 
kitchen with foul waters emanating from both facilities. 

The Ancillary Building and Longfield substation are located approximately 550 m and 750 
m from the nearest potential foul sewer, assumed to be on Waltham Road. Therefore 
connection to a foul sewer will not be feasible.  

 
35 The Construction Industry Research and Information Association (CIRIA), (2015), Environmental Good Practice on Site Guide 
(C741), CIRIA: London. [Accessed 02/08/2021]. 
36 AECOM, Construction Environment Management Plan, Longfield Solar Farm (2022). 
37 AECOM, Framework Construction Environment Management Plan, Longfield Solar Farm (2021). 
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Foul water associated with the Ancillary Building and Longfield substation will therefore 
be stored via cesspits within the confines of the plant building and Longfield Substation 
welfare facility areas. The cesspits will be managed, inspected and drained by a licensed 
courier who will then dispose of the waste offsite. The cesspits will either meet the 
general binding rules for the operation of a cesspit38 or the EA will be consulted to obtain 
a permit39 for the operation of the cesspits. 

 
38 DEFRA, General Binding Rules for Small Sewage Discharges. [Online]. Available at: 
https://www.gov.uk/government/publications/small-sewage-discharges-in-england-general-binding-rules/general-binding-rules-
for-small-sewage-discharges-in-england [Accessed 27/10/2021] 
39 Environment Agency, Septic Tanks and Treatment Plants: Apply for a Permit. [Online]. Available at: 
https://www.gov.uk/permits-you-need-for-septic-tanks/apply-for-a-permit [Accessed 27/10/2021] 
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5 CONCLUSION 

This report demonstrates that the utilisation of the unbound free-draining subbase 
beneath the aggregate chippings and an attenuation pond with a flow restriction device 
will attenuate surface water associated with the BESS Development without surcharge 
and out of system flooding during the 1:30 (+20% CC) and 1:100 (+20% CC) year 
events respectively, as demonstrated by outputs from Micro Drainage.  

Surface water runoff associated with the Ancillary Building will be intercepted by a filter 
drain which will attenuate and store flows in up to and including the 1:100-year (+20% 
CC) event without overtopping. 

The surface water runoff associated with the Solar PV Array Works Area will be managed 
by RSuDS measures, including vegetation to limit channelisation and the implementation 
of perimeter swales across the DCO Site.  

Following implementation of the proposed mitigation measures, the limited introduction 
of hard-standing associated with the Scheme will not lead to an increase in surface water 
runoff from the DCO Site above greenfield levels in up to and including the 1:100-year 
(+20 % CC) return period. The design of the Scheme has ensured that impermeable 
surfaces and hardstanding has been kept to a minimum.  

For lower return periods, the implemented mitigation measures will act to reduce any 
effects of runoff from the DCO Site in the wider catchment relative to the greenfield 
levels and therefore provide a beneficial effect.  

The ECC SuDS Water Quantity and Quality LLFA Technical Assessment Proforma has 
been completed and is in Appendix L of this report.
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APPENDIX A – DCO SITE LAYOUT PLAN 
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APPENDIX B – DCO SITE LOCATION PLAN 
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APPENDIX C – OUTLINE SURFACE WATER DRAINAGE LAYOUT 
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APPENDIX D – ESSEX COUNTY COUNCIL CONSULTATION MEETING  
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APPENDIX E – DCO SITE RURAL RUNOFF RATES 
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APPENDIX F – BESS DEVELOPMENT AREA RURAL RUNOFF RATES 
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APPENDIX G – INFILTRATION TESTING REPORT 
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1. Introduction  
 

We thank you for your request to undertake percolation testing at the above mentioned site and take 
pleasure in enclosing the results of this work. The investigation was undertaken on the 21st and 22nd 
July 2021 in accordance with your instruction to proceed. This reports describes the work undertaken, 
presents the data obtained and discusses the results of the tests 
 
 

2. Limitations  
 
The recommendations made and opinions expressed in this report are based on the ground conditions 
revealed by the site works, together with an assessment of the site. Whilst opinions may be expressed 
relating to sub-soil conditions in parts of the site not investigated, for example between trialpit positions, 
these are for guidance only and no liability can be accepted for their accuracy. 
 
This report has been prepared in accordance with our understanding of current best practice. However, 
new information or legislation, or changes to best practice may necessitate revision of the report after 
the date of issue. 
 

 
3. Fieldworks  
 

A total of 7 trialpits were excavated in order to undertake soakaway testing, the positions of which are 
shown in Appendix 1 (as specified by the client). The soakaway tests were undertaken at the base of 
the pit at depths rational to the construction of soakaways. The soils exposed in the trialpits were 
logged on site in general accordance with BS5930: 2015 +A1: 2020, and full descriptions are given on 
the trialpit records which are presented in Appendix 2. 
 
Once excavations were completed, the trialpits were carefully re-instated with the arisings. Whilst every 
care was taken during the infilling process, including compacting of the infill at regular intervals with the 
back acting arm of the excavator, it should be appreciated that some mounding of the surface may 
have resulted. Moreover, the infilled soils may be subjected to settlement over time, such that a 
depression in the surface may also occur. Therefore, the locations of any pits undertaken in this 
investigation should be conveyed to the current site user, as the mounds or depressions associated 
with the pits may present a risk to current site operations. Furthermore, it must be realised that the 
infilled pits represent an area of disturbance within the site soils, thus the soils at the pit locations may 
vary characteristically compared to the undisturbed ground. As such, this disturbed material may not 
perform as anticipated for any future development. 
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It should be noted, however, that water movement was observed within 2 of the 3 tests undertaken 
within TP05, such that an infiltration rate could be obtained. It is not clear the reasonaning as to why 
water infiltration was good at this location as the ground conditions appeared to be relatively 
comparable to those elsewhere on site. 
 
 

7. Discussion 
 
The soils encountered beneath the made ground were found to be typical of superficial glaciofluvial 
soils. The strata conditions and subsequent drainage characteristics appear to largely be comparable in 
each quadrant of the site. In this instance, the infiltration testing has revealed that the soils generally 
have poor drainage characteristics. Therefore, soakaways cannot be recommended at this site and an 
alternative form of drainage should be adopted. 
 
 

8. References  
 

 Building Research Establishment (BRE) Digest 365, Soakaway Design, September 1991. 
 
 British Standards Institution (2015 +A1: 2020) BS 5930: Code of practice for ground investigations, 

B.S.I., London.  
 
 
 Barnes, G. (2000). Soil Mechanics Principle and Practice. 2nd ed. London: Macmillan Press Ltd, 

p.47. 
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Appendix 1 

Site Plan 
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Trialpit Records 
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Soakaway Results 

 
 
 





Report no: C1873/21/E/2900   
 

 
Rogers Geotechnical Services Ltd  Telephone 0843 50 666 87 Fax 0843 51 599 30 
Email enquiries@rogersgeotech.co.uk  www.rogersgeotech.co.uk 

 
Page 7 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

Appendix 2
 

Trialpit Records
 

 
  



Trial Pit Log
Trialpit No

TP01
Sheet 1 of 1

Project 
Name: Longfield, Chelmsford.

Project No.
C1873/21/E/2900

Co-ords:
Level:

576375.95 - 211734.37 Date
21/07/2021

Location:

Client:

Longfield, Boreham, Chelmsford, Cambridgeshire

Arcus Consultancy Services Ltd

Dimensions 
(m):

Depth
1.60

0.
35

2.1 Scale
1:50

Logged
CRC

Remarks:

Stability:

No groundwater encountered.  Grid references are approximate only.

Stable.

W
at

er
St

rk
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.30

1.60

Level
(m) Legend Stratum Description

TOPSOIL (dark brown slightly sandy slightly gravelly silty 
CLAY with frequent rootlets).
Very stiff orangish brown mottled dark grey slightly sandy 
gravelly CLAY. Sand is fine to coarse. Gravel is fine to 
coarse angular to subrounded of chert, quartzite and 
chalk. 

End of pit at 1 60 m

1

2

3

4

5

6

7

8

9

10



Trial Pit Log
Trialpit No

TP02
Sheet 1 of 1

Project 
Name: Longfield, Chelmsford.

Project No.
C1873/21/E/2900

Co-ords:
Level:

576307.06 - 211839.56 Date
21/07/2021

Location:

Client:

Longfield, Boreham, Chelmsford, Cambridgeshire

Arcus Consultancy Services Ltd

Dimensions 
(m):

Depth
1.50

0.
35

2 Scale
1:50

Logged
CRC

Remarks:

Stability:

No groundwater encountered. Grid references are approximate only.

Stable.

W
at

er
St

rk
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.30

1.50

Level
(m) Legend Stratum Description

TOPSOIL (dark brown slightly sandy slightly gravelly silty 
CLAY with frequent rootlets).
Stiff orangish brown mottled dark grey slightly sandy 
gravelly CLAY. Sand is fine to coarse. Gravel is fine to 
coarse angular to subrounded of chert, quartzite and 
chalk. Locally sandy. Noted to be friable.

End of pit at 1 50 m

1

2

3

4

5

6

7

8

9

10



Trial Pit Log
Trialpit No

TP03
Sheet 1 of 1

Project 
Name: Longfield, Chelmsford.

Project No.
C1873/21/E/2900

Co-ords:
Level:

576462.74 - 211761.07 Date
21/07/2021

Location:

Client:

Longfield, Boreham, Chelmsford, Cambridgeshire

Arcus Consultancy Services Ltd

Dimensions 
(m):

Depth
1.50

0.
35

1.9 Scale
1:50

Logged
CRC

Remarks:

Stability:

No groundwater encountered. Clay pipe land drain encountered at 0.8m depth. Grid references are 
approximate only.

Stable.

W
at

er
St

rk
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.30

1.40
1.50

Level
(m) Legend Stratum Description

TOPSOIL (dark brown slightly sandy slightly gravelly silty 
CLAY with frequent rootlets).
Firm orangish brown slightly sandy silty CLAY. Sand is 
fine. Noted to be friable.

Stiff dark grey mottled orangish brown slightly sandy 
gravelly CLAY. Sand is fine. Gravel is fine to coarse 
rounded to subangular of chalk, chert and quartzite.

End of pit at 1 50 m

1

2

3

4

5

6

7

8

9

10



Trial Pit Log
Trialpit No

TP04
Sheet 1 of 1

Project 
Name: Longfield, Chelmsford.

Project No.
C1873/21/E/2900

Co-ords:
Level:

576837.99 - 212013.39 Date
21/07/2021

Location:

Client:

Longfield, Boreham, Chelmsford, Cambridgeshire

Arcus Consultancy Services Ltd

Dimensions 
(m):

Depth
1.70

0.
35

1.9 Scale
1:50

Logged
CRC

Remarks:

Stability:

No groundwater encountered. Grid references are approximate only.

Stable.

W
at

er
St

rk
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.30

1.60
1.70

Level
(m) Legend Stratum Description

TOPSOIL (dark brown slightly sandy gravelly CLAY with 
frequent rootlets. Sand is fine. Gravel is fine to coarse 
rounded quartzite).
Brown slightly clayey slightly cobbly sandy GRAVEL. 
Sand is fine to coarse. Gravel is fine to coarse rounded 
to subangular of quartzite and chert. Cobbles are 
subangular of chert. 

Stiff grey slightly gravelly very sandy CLAY. Sand is fine 
to coarse. Gravel is fine rounded of chalk.

End of pit at 1.70 m

1

2

3

4

5

6

7

8

9

10



Trial Pit Log
Trialpit No

TP05
Sheet 1 of 1

Project 
Name: Longfield, Chelmsford.

Project No.
C1873/21/E/2900

Co-ords:
Level:

576931.40 - 211986.53 Date
20/07/2021

Location:

Client:

Longfield, Boreham, Chelmsford, Cambridgeshire

Arcus Consultancy Services Ltd

Dimensions 
(m):

Depth
1.60

0.
35

2.1 Scale
1:50

Logged
CRC

Remarks:

Stability:

No groundwater encountered. Grid references are approximate only.

Stable.

W
at

er
St

rk
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.30

1.60

Level
(m) Legend Stratum Description

TOPSOIL (dark brown slightly sandy gravelly CLAY with 
frequent rootlets. Sand is fine. Gravel is fine to coarse 
rounded quartzite. One cobble sized wood fragment 
observed).
Brown slightly clayey slightly cobbly sandy GRAVEL. 
Sand is fine to coarse. Gravel is fine to coarse rounded 
to subangular of quartzite and chert. Cobbles are 
subangular of chert. 

... becomes orangish brown at 0.9m depth.

... contains rare clay pockets below 1.4m depth.

End of pit at 1 60 m

1

2

3

4

5

6

7

8

9

10



Trial Pit Log
Trialpit No

TP06
Sheet 1 of 1

Project 
Name: Longfield, Chelmsford.

Project No.
C1873/21/E/2900

Co-ords:
Level:

576894.51 - 212159.05 Date
20/07/2021

Location:

Client:

Longfield, Boreham, Chelmsford, Cambridgeshire

Arcus Consultancy Services Ltd

Dimensions 
(m):

Depth
1.55

0.
35

2.2 Scale
1:50

Logged
CRC

Remarks:

Stability:

No groundwater encountered. Grid references are approximate only.

Slightly unstable to 1.2m during excavation. Unstable on addition of water for infiltration testing.

W
at

er
St

rk
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.40

1.20

1.55

Level
(m) Legend Stratum Description

TOPSOIL (brown slightly sandy silty CLAY with frequent 
rootlets. Sand is fine).

Orangish brown and grey slightly sandy slightly cobbly 
clayey GRAVEL. Sand is fine to coarse. Gravel is fine to 
coarse rounded to subangular of quartzite, chert and 
rare chalk. Cobbles are rounded to subangular of chert 
and quartzite. Contains rare pockets of clay. Noted to be 
wet.
Stiff grey and brown silty CLAY.

End of pit at 1 55 m

1

2

3

4

5

6

7

8

9

10



Trial Pit Log
Trialpit No

TP07
Sheet 1 of 1

Project 
Name: Longfield, Chelmsford.

Project No.
C1873/21/E/2900

Co-ords:
Level:

576797.12 - 212231.89 Date
20/07/2021

Location:

Client:

Longfield, Boreham, Chelmsford, Cambridgeshire

Arcus Consultancy Services Ltd

Dimensions 
(m):

Depth
2.20

0.
35

2.1 Scale
1:50

Logged
CRC

Remarks:

Stability:

No groundwater encountered. Clay pipe land drain encountered at 0.8m depth. Grid references are 
approximate only.

Stable.

W
at

er
St

rk
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.30

2.20

Level
(m) Legend Stratum Description

TOPSOIL (brown slightly sandy silty CLAY with frequent 
rootlets. Sand is fine).
Soft to firm orangish brown slightly sandy slightly 
gravelly clayey SILT. Sand is fine. Gravel is fine to 
coarse rounded to subangular of chalk, chert and 
quartzite. Friable to 0.8m depth.

... gravelly band between 1.7m and 2.0m.

End of pit at 2 20 m

1

2

3

4

5

6

7

8

9

10
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Soakaway Results
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APPENDIX H – 2D PLUVIAL HYDRAULIC MODEL FLOW OUTPUTS 
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APPENDIX I – MICRODRAINAGE NETWORK DESIGN, SIMULATION AND 
RESULTS 
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APPENDIX J – SIMPLE INDEX APPROACH OUTPUT 
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APPENDIX L – ESSEX COUNTY COUNCIL SUDS WATER QUANTITY AND 
QUALITY LLFA TECHNICAL ASSESSMENT PROFORMA 

 

 











SuDS Water quantity and Quality – LLFA Technical Assessment Proforma 

Notes 

1. All area with the proposed application site boundary to be included.
2. The site area which is positively drained includes all green areas which drain to the SuDS system and 

area of surface SuDS features. It excludes large open green spaces which do not drain to the SuDS 
system.

3. Impermeable area should be measured pre and post development. Impermeable surfaces include, 
roofs, pavements, driveways and paths where runoff is conveyed to the drainage system.

4. Predevelopment use may impact on the allowable discharge rate. The LLFA will seek for reduction in 
flow rates to GF (Essex SuDS Design Guide).

5. Runoff may be discharge via one or more methods.
6. Sewers for Adoption 6th Edition recommends a Cv of 100% when designing drainage for impermeable 

area (assumes no loss of runoff from impermeable surfaces) and 0% for permeable areas. Where 
lower Cv’s are used the applicant should justify the selection of Cv.

7. It is Essex County Council’s preference that discharge rates for all events up to the 1 in 100 year event 
plus climate change are limited to the 1 in 1 greenfield rate.  This is also considered to mitigate the 
increased runoff volumes that occur with the introduction of impermeable surfaces. If discharge rates 
are limited to a range of matched greenfield flows then it is necessary to provide additional mitigation of 
increased runoff volumes by the provision of Long-term Storage.

8. Storage for the 1 in 30 year must be fully contained within the SuDS components. Note that standing 
water within SuDS components such as ponds, basins and swales is not classified as flooding. 
Storage should be calculated for the critical duration rainfall event.

9. Runoff generated from rainfall events up to the 1 in 100 year will not be allowed to leave the site in an 
uncontrolled way. Temporary flooding of designated areas to shallow depths and velocities may be 
acceptable.

10. The following information should only be provided if increased runoff volumes are not mitigated by 
limiting all discharge rates back to the greenfield 1 in 1 year rate.

11. Climate change is specified as 40% increase to rainfall intensity, unless otherwise agreed with the 
LLFA / EA.

12. To be determined using the 100 year return period 6 hour duration winter rainfall event.
13. Where Source Control is provided Interception losses will occur. An allowance of 5mm rainfall depth 

can be subtracted from the net inflow to the storage calculation where interception losses are 
demonstrated. The Applicant should demonstrate use of subcatchments and source control 
techniques. Further information is available in the SuDS Design Guide.

14. Please refer to Rain harvesting BS for guidance on available storage.
15. Flows within long term storage areas should be infiltrated to the ground or discharged at low flow rate 

of maximum 2 l/s/ha.
16. Careful consideration should be used for calculations where flow control / storage is likely to be 

influenced by surcharged sewer or peak levels within a watercourse. Outlets can be tidally locked 
where discharge is direct to estuary or sea. Calculations should demonstrate that risk of downed outlet 
has been taken into consideration. Vortex controls require conditions of free discharge to operate as 
per specification.

17. In controlling the volume of runoff the total volume from mitigation measures should be greater than or 
equal to the additional volume generated. 

Revision 1.1 – Issued 2019 




