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1 INTRODUCTION 

 Background 

This Outline Surface Water Drainage Strategy will be submitted as part of the 
Development Consent Order (DCO) application made by Mallard Pass Solar Farm 
Ltd (the Applicant) for the installation of a proposed Solar Farm (the Proposed 
Development) on land at Mallard Pass, Essendine, Lincolnshire. 

The Proposed Development includes a range of infrastructure which varies in 
footprint and permeability. In order to effectively manage surface water runoff 
for the type of infrastructure this Outline Surface Water Drainage Strategy details 
the proposed surface water management measures if different aspects of the 
Proposed Development in accordance with the footprint and permeability of the 
infrastructure. 

The measures within this Outline Surface Water Drainage Strategy will inform 
the detailed design of the surface water drainage measures which will be 
produced prior to the construction phase.  

This Outline Surface Water Drainage Strategy has been produced in accordance 
with the following guidance: 

• Department for Environment, Food and Rural Affairs (DEFRA), Sustainable 
Drainage Systems: Non-Statutory Technical Standards1; 

• Environment Agency (EA) Discharges to surface water and groundwater: 
environmental permits2; 

• Flood and Water Management Act 20103; 

• National Planning Policy Framework (NPPF)4;  
• The SuDS Manual (C753)5; 

• Lincolnshire County Council (LCC), Lincolnshire Development Roads and 
Sustainable Drainage Design Approach6; 

• LCC, Guidance for Developers: CMP and SuDS Method Statement7; 

• LCC, Sustainable Drainage Design and Evaluation Guide8; 
• South Kesteven District Council (SKDC), Strategic Flood Risk Assessment9; 

and 

 
1 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  
2 https://www.gov.uk/guidance/discharges-to-surface-water-and-groundwater-environmental-permits 
3 Flood and Water Management Act 2010 (2010). [Online]. https://www.legislation.gov.uk/ukpga/2010/29/introduction  
4 Ministry of Housing, Communities and Local Government (2021). [Online]. Available at: 
https://www.gov.uk/government/publications/national-planning-policy-framework--2  
5 CIRIA, The SuDS Manual (2015). [Online]. Available at: h   
6 Lincolnshire County Council, Lincolnshire Development Roads and Sustainable Design Approach (2021). [Online] Available at: 
https://www.lincolnshire.gov.uk/downloads/file/2061/lincolnshire-development-roads-and-sustainable-drainage-design-
approach-november-2017 
7 Lincolnshire County Council, Guidance for developers CMP and SuDS Method Statement. [Online] Available at: 
https://www.lincolnshire.gov.uk/highways-planning/Guidance-for-developers/2 
8 Lincolnshire County Council, Sustainable Drainage Design and Evaluation Guide (2018). [Online] Available at: 
https://www.lincolnshire.gov.uk/downloads/file/1951/sustainable-drainage-design-and-evaluation-guide-pdfa 
9
 South Kesteven District Council, Strategic Flood Risk Assessment (2017). [Online]. Available at: 

http://www.southkesteven.gov.uk/CHttpHandler.ashx?id=23092&p=0 
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• Peterborough City Council, Sustainable Drainage Design and Evaluation 
Guide10 11. 

 Order Limits 

The Order limits described in Chapter 3: Description of Order limits, of the 
ES [EN010127/APP/6.1]. 

The Order limits comprise the Solar PV Site, the Grid Connection Route, 
Mitigation and Enhancement Areas, Construction Compounds, and the Highways 
Works Site. 

Section 2 of this document details the surface water drainage measures for the 
Onsite Substation. 

The surface water drainage measures for the Solar PV Site, Grid Connection 
Route, Mitigation and enhancement areas and Site Access Works are detailed in 
Section 3 of this document. 

 Proposed Development 

The Proposed Development is described in Chapter 5: Project Description of 
the ES. 

 Surrounding Hydrological Network 

The Order Limits is within the River Glen Basin District and operational 
catchment12 and Welland Management Catchment13. 

The West Glen River bisects through the north and east of the Order Limits and 
flows north-west to south-east. The West Glen River is an EA designated Main 
River draining a catchment area of approximately 160 km². 

The River Gwash is located approximately 50 metres (m) south of the Order 
Limits at its nearest point and flows west to east and ultimately discharges into 
the River Welland approximately 1 kilometre (km) south of the Order Limits.  

Ordnance Survey (OS) mapping indicates open agricultural land drains located 
in the north of the Order Limits ultimately discharge into the West Glen River 
and land drains located in the south of the Order Limits ultimately discharge into 
the Greatford Cut (Drain) located approximately 3.5 km east of the Order limits. 

The Order Limits is not shown to be located within the operational boundary of an Internal 
Drainage Board (IDB)14. 

During consultations between Arcus and LCC15, as outlined on Table 1 of 
Appendix 11.3 of the ES Appendices [EN010127/APP/6.2], it was 
highlighted that LCC hold a memorandum of understanding with IDBs that 
operate within Lincolnshire, with IDBs acting as agent to the LLFA. The Order 

 
10 Rutland County Council are working alongside Peterborough City Council on all SuDS schemes. 
11 Peterborough City Council, Sustainable Drainage Design and Evaluation Guide (2018). [Online] Available at: 

 
12 Environment Agency, Catchment Data Explorer. [Online]. Available at: https://environment.data.gov.uk/catchment-planning/ 
13 DEFRA, Trent Lower and Erewash Combined Management Plan (2019). [Online]. Available at: 

  
14 Association of Drainage Authorities, Internal Drainage Boards Map. [Online]. Available at:  
15

 Email communications between R. Duff (Arcus) and I. Field (LCC) dated 18th January 2022 to 24th January 2022.  
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during the construction and operational phases.  The Applicant’s Contractor will 
adhere to the following guidance, as outlined in the oCEMP: 

• 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)17; 

• CIRIA, The SuDS Manual; and 

• CIRIA, Control of Water Pollution from Linear Construction Sites (C649)18. 

 Surface Water Discharge Method 

In accordance with the drainage hierarchy within the SuDS Manual infiltration as 
a means of surface water management has been assessed as a preferential 
solution.  

To assess the infiltration potential of the underlying strata at the Onsite 
Substation infiltration testing to Building Research Establishment (BRE) Digest 
365 standard was carried out at the location of the Onsite Substation at six test 
pits (TP) in March 2022 by RGS with the infiltration testing report provided in 
Annex C.  

To enable any potential soakaway to utilise the existing topography the surface 
water flow routing at the  Onsite Substation 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  Onsite 
Substation.  

To confirm the infiltration potential across the Onsite Substation Compound six 
test pits were excavated in relation to the varying geological settings and 
topography. The locations of the test pits (TPs) are shown in Plate 1.  

The implementation of PV Arrays will not result in substantial increases in 
hardstanding footprint and the infiltration capacity across the Solar PV Site will 
behave as per the baseline scenario. As such infiltration testing has been 
conducted in the Onsite Substation to account for areas of proposed 
hardstanding. 

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

  
18 CIRIA, Control of Water Pollution from Linear Construction Sites C649 (2006). [Online]. Available at: 
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Plate 3: Outfalls into West Glen River  

 

 

Surface water flows will, therefore, be directed to existing outfalls along existing 
topography towards the West Glen River in order to mimic the natural surface 
water drainage characteristics of the location of the  Onsite Substation.  

As the West Glen is a Environment Agency Main River an Environmental Permit 
will be sought at least three months prior to the construction phase.  

 Surface Water Attenuation 

The surface water attenuation volume will be provided within the unbound free-
draining subbase beneath the aggregate chippings, the areas beneath the 
infrastructure and access roads have been discounted as providing attenuation 
volume, providing a total area available of for attenuation of 1.36 ha.    

Stone surfacing will be laid either in accordance with or similar to National Grid 
Design Standards and 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 with an example of subbase is shown in 
Plate 4. 

Surface water will be channelled through the subbase network through a 
perforated piped system which will then connect to an outfall to the West Glen 
River. The piped system will include inspection chambers to facilitate 
maintenance programmes. 
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Plate 4: Subbase Example22 

 

The free draining subbase has been designed in Micro Drainage software utilising 
cellular storage with design details in accordance with the SuDS Manual 
guidelines for cellular storage. 

The porosity of a capping layer is defined by the type of fill material applied, with 
typical porosity values extracted from Micro Drainage shown in Plate 5. The 
aggregate is assessed to have a porosity value of 0.2 (i.e., the lowest range 
within the graded gravel category).  

Plate 5: Typical Porosity Values (Taken from Micro Drainage 
software) 

 

In order to restrict surface water flows to 0.5 l/s an HydroBrake (or other flow 
restricting device) will be placed on the outfall of the pipes from the subbase. 
Consultation with the manufacturer of the HydroBrake flow control23 has 
confirmed that flows can be limited to 0.2 l/s with design heads being a minimum 
of 25 mm providing that a protection case is located around the flow control 
device to minimise the potential for blockage.   

 
22 York Flood Defence Scheme Compound – L. Nevins - 2021 
23 Telephone communications between R. Duff (Arcus) and Hydro International, 15th September 2020. 
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The extent of the unbound free draining subbase excluding areas beneath 
impermeable infrastructure and access roads totals 1.36 ha with the following 
design parameters applied in Micro Drainage: 

• Cover level: 20 m AOD; 
• Depth: 0.300 m; and 
• Area: 1.36 ha.  

The structure is shown to provide suitable attenuation capacity during the 1 in 
100-year (+25 %) critical event with maximum rates calculated at 0.5 l/s, as 
shown in Plate 6, with further drainage calculation outputs shown in Annex D. 
Due to the limited impermeable extents the surface water runoff and outfall rates 
generated are extremely low and flow rates leaving the system will be negligible 
demonstrating the porous nature of the Proposed Development.  

Plate 6: 1:100 year (+25 %) critical event (Taken from Micro 
Drainage)   

 

 Exceedance Events 

During an exceedance event which exceeds the 1 in 100-year (+25 %) event 
surface water flow routes will disperse as per the baseline scenario within the 
location of the  Onsite Substation. 

The  Onsite Substation is located within an agricultural catchment with no 
residential or manned property on-site. Therefore, any exceedance will disperse 
within the extent of the Proposed Development, with no risk to people or the 
built environment. 

 Water Quality 

The Proposed Development will not be an occupied facility and will be subject to 
maintenance visits and so will not be heavily trafficked. As such there will be 
limited potential for discharge of contaminants emanating from the Proposed 
Development, as outlined in Section 11.4 of Chapter 11: Water Resources 
and Ground Conditions of the ES. 

 Construction Phase 

The nature of hydrological incidents that could result from construction activities 
will be mitigated through the implementation of construction phase drainage and 
the application of industry good practice as per CIRIA Guidance (C741)24. 

To limit the potential for sediment in associated runoff during the construction 
of the Proposed Development, construction good practice measures will be 
employed.  

 
24 The Construction Industry Research and Information Association (CIRIA), (2015), Environmental Good Practice on Site Guide 
(C741), CIRIA: London.  
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maintenance or soil slip, has been 
raised to within 50 mm of the 
level of the stone 

Remedial work to any depressions 
or rutting considered detrimental 
to the structural performance or a 
hazard to users, and replace lost 
jointing material 

As required 

Rehabilitation of surface and 
upper substructure by remedial 
sweeping / raking 

Every 10 to 15 years or as 
required (if infiltration 
performance is reduced 
due to significant clogging) 

 Timescales 

Drainage measures outlined within this Outline Surface Water Drainage Strategy 
should be implemented as soon as practicable by the appointed Construction 
Contractor but in any event before the construction of any impermeable surfaces 
at the Substation 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.   

3 PV ARRAYS AND PV STATIONS OUTLINE DRAINAGE STRATEGY 

 PV Arrays 

The PV Array will comprise rows of solar panel modules mounted on metal frames 
and pile driven into the ground to limit the footprint of PV array units. 

The panels would be mounted at approximately 0.8 m from the ground at the 
lowest point rising to up to no more than 3.3 m at the highest point.  

Installation of the PV arrays does not involve the introduction of hardstanding at 
ground level meaning the superficial cover for the majority of the Order Limits 
will remain the same as the baseline. Additionally, the PV array tables will have 
regular rainwater gaps to prevent water being concentrated along a single drip 
line. As such, rainfall landing on the solar panels will drain through rainwater 
gaps and infiltrate into the ground beneath and between each row of panels, as 
shown in Plate 7. 
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Plate 7: Typical PV Array 

 

The PV arrays have the potential to concentrate rainfall under the drip line 
leading to channelization and compaction of soils which can establish preferential 
flow routes for surface water in extreme events.  

Research in the United States by Cook & McCuen26 outlines that solar panels do 
not have a significant effect on runoff volumes or peak flows however where 
ground beneath panels is bare there may be an increase in peak discharge.  

Other research studies quantified this increase ranging from 1.5 % to 8.6 %, 
depending on site specific parameters. 

A succinct quantitative assessment has been undertaken to identify runoff in 
litres per second (l/s) from the PV Arrays compared to the baseline scenario 
based on the equation below: 

Rainfall Depth (1 in 100 year 360 minute storm) x area of PV arrays x Soil Index 
/ time (seconds). 

The rainfall depths have been calculatedusing the Flood Estimation Handbook 
(FEH)27 method for the location of the Order Limits with outputs shown in Plate 
8 plus a 25 % increase to account for climate change. 

 
26 “Hydrologic Response of Solar Farms.” J. Hydrol. Eng., 18(5), 536–541. 2013 
27 UK Centre for Ecology and Hydrology (CEH), Flood Estimation Handbook. [Online]. Available at: 
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Plate 8: FEH Rainfall Depth Output 

 

Table 7: Runoff Calculations for PV Arrays 

Baseline Scenario  

Rainfall 
Depth 
(m) 

Order 
Limits Area 
(m²) 

Soil 
Index28 

Volume 
(m3) 

Volume (l) Time 
(seconds
) 

l/s 

0.088 9,060,000 0.15 119,592 119,592,00
0 

21,600 5,536  

With Development Scenario 

Rainfall 
Depth 
(m) 

Area 
without PV 
arrays 
(m²) 

Soil 
Index 

Volume 
(m3) 

Volume (l) Time 
(seconds
) 

l/s 

0.088 4,430,000 0.15 58,476   
58,476,000 

21,600 2,707 

Rainfall 
Depth 
(m) 

Area with 
PV arrays 
(m²) 

Soil 
Index 

Volume 
(m3) 

Volume (l) Time 
(seconds
) 

l/s 

0.088 4,630,000 0.929 366,696   366,696 21,600 16,976 

As a result of the installation of PV panels, this calculation suggests that surface 
water runoff rates may increase by 14,147 l/s across the PV panel footprint 
compared to the baseline, which would equate to an approximate 256 % percent 
increase in runoff rates.   

The raised nature of PV Arrays will not prevent soil from absorbing rainwater as 
the panels will not be placed directly on the ground and each PV Row will be 
separated, with the same area of soil available for infiltration as per the baseline 
scenario. Therefore the calculated increase does not represent the impact of the 
PV Arrays on surface water runoff.   

Once rainfall has fallen off a PV Array, the water will be able to spread and flow 
along the ground under the PV Arrays evenly into the rain-shadow of the row 
below, so as to mobilise the same percentage of the ground for infiltration as 
was available prior to the installation of PV Arrays. 

 
28 Based on the Institute of Hydrology, Flood Studies Report Method (1995). 
29 Taken as 0.9 to represent impermeable nature of PV arrays 
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Water will drip off each PV Module with small gaps between modules. This means 
that the surface area to drip line length ratio will be the same as for "traditional" 
solar array layouts which use the same modules. 

Whilst the Natural England Technical Information Note 101 (TIN101) “Solar 
Parks: maximising environmental benefits”30 has been archived, the principles 
relating to solar parks, their siting, their potential impacts and mitigation 
requirements for the safeguarding of the natural environment are still relevant. 

TIN101 states:  

“The key to avoiding increased run-off and soil into watercourses is to maintain 
soil permeability and vegetative 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”. 

Apart from the construction of the substation compound (addressed in Section 
2), heavy machinery will only be used during delivery. All vehicles would follow 
the onsite access tracks wherever possible. Where vehicles are required to travel 
off the access tracks this may lead to a temporary compaction of soils. The 
localised topography within each parcel of the Proposed Development generally 
comprises gentle gradients and hence increased runoff would be unlikely to lead 
to fast moving surface water and consequent erosion except on the small areas 
of steeper slopes immediately adjacent to parts of the West Glen River.  

TIN101 highlights the effect of slope on runoff rates and soil erosion by 
concluding that: 

“the risks of run-off and soil erosion are lowest on low gradient land with cohesive 
soils and highest on dry, sandy and steeply sloping soil surfaces.”  

The energy of the flow which drains from PV Arrays will be greater than that of 
the rainfall. Therefore, this could result in erosion under the driplines and 
possibly lead to ground instability.  In addition, intensification of the runoff from 
panels, along the ‘drip line’, into small channels / rivulets, could be exacerbated 
where PV Arrays are not positioned in alignment with topography.  

In order to avoid increased erosion rates, the grass beneath the panels would be 
well maintained throughout the lifetime of the Proposed Development.  

During the operational phase the likelihood of soil erosion occurring as a result 
of the Development is therefore assessed to be minimal During the construction 
phase, unnecessary soil disturbance on saturated soils would be avoided in order 
to minimise soil compaction. 

As such the area under the drip line should be seeded with a suitable grass mix, 
as shown in Plate 9, to prevent rilling (incisions in soil caused by concentrated 
water flow) and an increase in surface water runoff rates. 

 
30 Natural England Technical Information Note 101 “Solar Parks: maximising environmental benefits” [online] Available at: 

[Accessed 11/04/2018]. 
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that does begin to form will be slow, giving a greater likelihood that it will be 
absorbed by the drier land under the panels. 

The baseline superficial geology cover is predominately clay soils overlain by a 
mix of superficial soils which are tilled or left as stubble for large parts of the 
year which is likely to limit infiltration and promote surface water runoff leading 
to concentrations of surface water entering the surrounding hydroglogical 
network. The proposed grass and vegetation cover during the operational period 
of the Proposed Development is likely to generate lesser surface water runoff 
rates. 

As part of the mitigation measures to be implemented as part of the Proposed 
Development perimeter areas will comprise planting and vegetation with a 
minimum 6 m buffer from all watercourses. This offset will create an area of 
dense planting which will intercept and slow down surface water along flow 
routes prior to entering watercourses due to the friction of the planting. 

To demonstrate the potential impact of surface water runoff through the planted 
buffer zones a 2D model has been developed within Flood Modeller software to 
assess surface water flow characteristics.  

An area to the east of the Order Limits at NGR E 505649, N 311173 which 
comprises existing agricultural land leading to open surface water drains (Model 
Study Area) has been selected to as the study area within the model with the 
area shown in Plate 10. The Model Study Area is located on the southern bank 
of the West Glen River with an open land drain located on the western boundary.  

The area selected represents the existing agricultural land use across the Order 
Limits and an area which will include PV Arrays, therefore providing a 
demonstration of how PV Arrays will influence surface water flows across the 
Proposed Development. 
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Plate 12: Model Study Area Baseline Surface Water Flow 
Characteristics 

 

The Mitigation and Enhancement Areas within the Model Study Area have been 
represented through a N value of 0.05 (scattered brush, heavy weeds) which 
accounts for the denser vegetation and planting proposed.  

Incorporating the increases friction from planting within the Mitigation and 
Enhancement Areas is shown to increase the levels of surface water within the 
Model Study Area and increase the concentration of flows within the vegetation 
along existing flow routes as shown in Plate 13.  

Therefore, the introduction of planting within the Mitigation and Enhancement 
Areas will increase the interception potential of surface water within the Solar PV 
Site relative to the existing land use. 
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Plate 13: Model Study Area with Planting Surface Water Flow 
Characteristics 

 

 Solar Stations 

Solar Stations will be located across the extent of the Solar PV Site to facilitate 
the connection of PV Arrays to the energy distribrution infrastructure.  

Solar Stations will be underlain and bounded by a graded aggregate as shown in 
Plate 10.  

In areas where graded aggregate will be installed there will be an improvement 
in the overall ability to slow the conveyance of surface water due to superficial 
deposit regrading during the construction phase and the introduction of stone 
aggregate with voids as opposed to the baseline superficial cover of clay-based 
strata.  

The aggregate base will provide localised interception and attenuation of surface 
water runoff from the Solar Stations which will prevent any significant increase 
in surface water runoff.  

 Internal Access Tracks 

The existing hard-surfaced tracks which run throughout the Solar PV 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 14, which will allow surface water to percolate through the access 
tracks and release into the soils and along existing flow routes as per the current 
scenario. 
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Plate 14: Typical Type 2 Aggregate at Solar Farm34  

 

4  HIGHWAY WORKS SITE 

The  Highway Works Site will comprise areas beyond the Solar PV Site which are 
being considered for cable route connections and temporary/permanent 
improvements to existing highways to facilitate the construction and 
decommissioning of the Proposed Development. 

The minor extent of the  Highway Works Site limits the potential impacts on 
surface water runoff to the construction phase. Construction phase drainage 
measures, as outlined in Section 2.8, will be implemented to prevent sediment 
increase in associated runoff.  

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.  

The minor extents of the  Highways Works Site are limited to the adopted 
highway extents and verges and therefore will not result in any perceptible 
increase in surface water runoff. 

5 FOUL DRAINAGE 

During construction of the Proposed Development, 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 office and welfare facilities. The welfare facilities at the plant 
building will comprise toilets and a kitchen with foul waters emanating from both 
facilities. 

 
34 Arkwright Solar Farm - Chesterfield. As-built drainage Survey. Arcus 2016 (L. Nevins) 
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Due to the rural setting discharge to a foul sewer is assessed as being unfeasible. 
Foul water associated with the Proposed Development will therefore be stored 
via an onsite foul solution (e.g., cesspits, porta-loo) which will then either be 
taken offsite by a licensed carrier or managed through an appropriate permit. 

Should foul water be stored via cesspits they 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 cesspit 
or the EA will be consulted to obtain a permit for the operation of the cesspits. 

6 POTABLE WATER 

To serve the welfare and office facilities within the Proposed Development 
potable water may be required.  

Due to the rural setting of the Solar PV Site and Order Limits a connection to an 
existing clean water outlet via Anglian Water is not feasible.  

Therefore potable water will be sourced from a licensed provider with potable 
water to be stored within the confines of the welfare and office facilities. The 
potable water storage will be stored within a industry standard confined vessel 
(e.g., a demineralised water butt).  

7 PUBLIC RIGHT OF WAY DRAINAGE 

LCC commented within the LCC Scoping Opinion, as detailed in Appendix 11.3 of 
the ES, that the Proposed Development may potentially impact on land drainage 
within the vicinity of the Order Limits and the possible drainage changes on the 
Public Right of Way (PRoW) should be assessed.   

The measures outlined with this Outline Surface Water Drainage Strategy will 
prevent any significant increase in surface water runoff and the flows entering 
the existing hydrological network will be at similar rates to the existing scenario. 
As such there will be no impacted on the drainage characteristics along the 
PRoW. 

8 CONCLUSION 

Following implementation of the surface water drainage measures detailed in 
this document the introduction of hard-standing associated with the Proposed 
Development will not lead to an increase in discharge rates above greenfield 
levels for a 1 in 100-year return period.  . 

The Primary Substation will involve the installation of approximately 0.36 ha of 
impermeable elements which will be located within a compound underlain by a 
free draining sub-base.  

The unbound free-draining subbase will discharge to the West Glen River with a 
flow restriction device without surcharge and out of system flooding during the 
1 in 100-year (+25 %) year events, as demonstrated by outputs from Micro 
Drainage. 

Following implementation of the proposed mitigation measures, the limited 
introduction of hard-standing associated with the Proposed Development will not 
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lead to an increase in surface water runoff from the Onsite Substation above 
greenfield levels in up to and including the 1 in 100-year (+25 %) return period.  

Solar Stations will be underlain and bounded by a graded aggregate which will 
provide localised interception and attenuation of surface water runoff and 
prevent any significant increase in surface water runoff. 

The PV Arrays will not result in an increase in hardstanding areas and therefore 
will not significantly increase surface water runoff rates. The PV Arrays will have 
multiple drip lines along the face to allow surface water to disperse evenly with 
native planting to be located beneath PV Arrays to preventing channelization and 
alterations to surface water flow routes. 
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ANNEX A – ORDER LIMITS LOCATION PLAN 
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ANNEX B – PROPOSED DEVELOPMENT LAYOUT PLAN 
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ANNEX C – 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 
March 2022 in accordance with your instruction to proceed. This report 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  

 
Six trial pits were excavated in order to undertake soakaway testing, the positions of which are shown 
in Appendix 1. The soakaway tests were undertaken at the base of the pit at depths rational to the 
construction of soakaways. The soils exposed in the trial pits 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 trial pits 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, foundations placed in this 
disturbed material may not perform as anticipated. 
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is likely that this material represents a discrete horizon and is likely to be underlain by clays. In view of 
this it is likely that this stratum possesses a limited storage volume and thus is unlikely to be suitable for 
constructing a soakaway within. 
 
Notwithstanding this, good drainage conditions were indicated within TP6. Indeed, the percolation rate 
was such that the pit could not be filled any higher than 1.29m bgl. With respect to the ground 
conditions, it is considered that the soils at this location are representative of the superficial River 
Terrace Deposits. 
 
On the basis of the above, it is considered that the use of soakaways will be unlikely for the majority of 
the site. However, it is considered that soakaways could be successfully employed within the River 
Terrace Deposits present within the northern portion of the site. Given the variable and generally poor 
infiltration rates for the majority of the site, it may be necessary to install drainage to channel surface 
water to soakaways constructed within the River Terrace Deposits within the northern part of the site. It 
should be noted that anecdotal evidence suggests that land drains are already in place and directed to 
that part of the site. 
 
 

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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Trialpit Records 

 
  



Trial Pit Log
Trialpit No

TP01
Sheet 1 of 1

Project 
Name: Stamford

Project No.
C2457/22/E/3768

Co-ords:
Level:

- Date

Location:

Client:

B1176 Stamford Village, Peterborough

Arcus Consultancy Services Ltd

Dimensions 
(m):

Depth
2.60

0.
45

2.5 Scale
1:50

Logged
RAP

Remarks:

Stability: Good

W
at

er
St

rk
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.10

0.65

1.20

2.30

2.60

Level
(m) Legend Stratum Description

TOPSOIL (Firm brown slightly organic slightly sandy 
slightly gravelly silty CLAY with low cobble content. 
Gravel is subrounded to subangular fine to coarse of 
limestone (Reworked weathered fraction).
Medium dense brown clayey angular and tabular coarse 
GRAVEL and COBBLES of limestone. [POSSIBLE 
RUTLAND FORMATION].
Firm brown CLAY. [POSSIBLE RUTLAND FORMATION].
Firm dark grey CLAY. [POSSIBLE RUTLAND 
FORMATION].

Firm grey sandy silty CLAY with occasional weathered 
limestone lithorelicts. [POSSIBLE RUTLAND 
FORMATION].

End of pit at 2 60 m

1

2

3

4

5

6

7

8

9

10





Trial Pit Log
Trialpit No

TP02
Sheet 1 of 1

Project 
Name: Stamford

Project No.
C2457/22/E/3768

Co-ords:
Level:

- Date

Location:

Client:

B1176 Stamford Village, Peterborough

Arcus Consultancy Services Ltd

Dimensions 
(m):

Depth
0.60

0.
6

3 Scale
1:50

Logged
RAP

Remarks:

Stability:

Effectively refused at 0.6m. Excavator with teeth had very slow progress.

Good

W
at

er
St

rk
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.30

0.60

Level
(m) Legend Stratum Description

TOPSOIL (Firm brown slightly organic slightly sandy 
slightly gravelly silty CLAY with low cobble content. 
Gravel is subrounded to subangular fine to coarse of 
limestone. Rare fossil shells (Reworked weathered 
fraction).
Very dense brown clayey angular and tabular coarse 
GRAVEL and COBBLES of limestone. [POSSIBLE 
BLISWORTH LIMESTONE FORMATION].

End of pit at 0 60 m

1

2

3

4

5

6

7

8

9

10





Trial Pit Log
Trialpit No

TP03
Sheet 1 of 1

Project 
Name: Stamford

Project No.
C2457/22/E/3768

Co-ords:
Level:

- Date

Location:

Client:

B1176 Stamford Village, Peterborough

Arcus Consultancy Services Ltd

Dimensions 
(m):

Depth
1.75

0.
45

2.5 Scale
1:50

Logged
RAP

Remarks:

Stability: Good

W
at

er
St

rk
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.20

1.50

1.75

Level
(m) Legend Stratum Description

TOPSOIL (Brown slightly organic sandy silty CLAY).
Firm brown slightly sandy silty CLAY. [POSSIBLE 
RUTLAND FORMATION].

Brown very clayey tabular coarse GRAVEL and 
COBBLES of limestone. [POSSIBLE RUTLAND 
FORMATION].

End of pit at 1.75 m

1

2

3

4

5

6

7

8

9

10





Trial Pit Log
Trialpit No

TP04
Sheet 1 of 1

Project 
Name: Stamford

Project No.
C2457/22/E/3768

Co-ords:
Level:

- Date

Location:

Client:

B1176 Stamford Village, Peterborough

Arcus Consultancy Services Ltd

Dimensions 
(m):

Depth
2.28

0.
45

2.75 Scale
1:50

Logged
RAP

Remarks:

Stability: Good

W
at

er
St

rk
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.20

2.28

Level
(m) Legend Stratum Description

TOPSOIL (Brown slightly organic sandy silty CLAY).
Firm brown sandy CLAY. Sand is fine. Occasional thin 
sand horizons. [POSSIBLE RUTLAND FORMATION].

End of pit at 2 28 m

1

2

3

4

5

6

7

8

9

10









Trial Pit Log
Trialpit No

TP06
Sheet 1 of 1

Project 
Name: Stamford

Project No.
C2457/22/E/3768

Co-ords:
Level:

- Date

Location:

Client:

B1176 Stamford Village, Peterborough

Arcus Consultancy Services Ltd

Dimensions 
(m):

Depth
1.50

0.
45

2.6 Scale
1:50

Logged
RAP

Remarks:

Stability: Good

W
at

er
St

rk
e Samples and In Situ Testing

Depth Type Results
Depth

(m)

0.20

0.70

1.50

Level
(m) Legend Stratum Description

TOPSOIL (Firm dark brown organic sandy silty CLAY).
Firm brown clayey silty fine to coarse SAND. [RIVER 
TERRACE DEPOSITS].

Brown silty sandy angular to rounded fine to coarse 
GRAVEL of limestone flint and quartz. Low cobble 
content. [RIVER TERRACE DEPOSITS].

End of pit at 1 50 m

1

2

3

4

5

6

7

8

9

10
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Appendix 3 

Soakaway Results 

 
 
 



















 
Mallards Pass Solar Farm  

Appendix 11.6 Outline Surface Water Drainage Strategy 
Application Document Ref: EN010127/APP/6.2 Page 29 

ANNEX D – ONSITE SUBSTATION MICRODRAINAGE OUTPUTS  

 


















