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1 INTRODUCTION 

1.1 This document provides an outline Soil Management Plan (oSMP) for Mallard 

Pass Solar Farm (hereafter referred to as ‘the Proposed Development’). A SMP 

will be produced for the Proposed Development in accordance with a 

Requirement of the Development Consent Order (DCO) prior to commencing 

construction, which will be required to be in accordance with this oSMP 

submitted as part of the DCO Application.  

1.2 The measures proposed within the oSMP will be agreed upon prior to the 

commencement of construction and decommissioning works with the relevant 

local planning authority. The SMP will be prepared following the appointment of 

a principal construction contractor, prior to the start of works and in accordance 

with this oSMP. 

1.3 This oSMP covers the principal construction and decommissioning activities 

envisaged at the time of preparing the Environmental Statement (ES) 

[EN010127/APP/6.1]. This oSMP is intended to be a live document, such that 

modifications and necessary interventions can be made as construction and 

decommissioning is carried out. 

1.4 The appointed construction contractor will be responsible for working in 

accordance with the environmental controls documented in this oSMP, pursuant 

to the DCO. The overall responsibility for implementation of the SMP will lie with 

the appointed contractor as a contractual responsibility to the Applicant, as the 

Applicant is ultimately responsible for compliance with the Requirements of the 

DCO.  A suitably-experienced soil specialist will be engaged to advise on soil 

handling, including advising on when soils are sufficiently dry to be handled, as 

required. 

1.5 The Order limits are shown on Figure 1 and described in Chapter 3: 

Description of Order Limits of the ES. They comprise the Solar PV Site, 

Mitigation and Enhancement Areas, Highway Works Site and the Grid 

Connection Corridor. 

1.6 The Proposed Development and construction activities are described in 

Chapter 5: Project Description of the ES. 
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1.7 Large areas within the Order limits do not involve any movement or trafficking 

(being passed over by vehicles) of agricultural land and soils, and will remain in 

agricultural use. This oSMP, therefore, focuses on the areas required 

temporarily during construction, the access tracks and areas associated with 

the Solar Stations, the PV Arrays, onsite trenching and site fencing.  It does not 

cover the retained arable fields within the mitigation and enhancement areas 

because no soil movement will be involved and the oCEMP includes a measure 

to control trafficking within the mitigation and enhancement areas. 

1.8 An outline Excavation Material Management Plan (oEMMP) has been prepared 

in support of this oSMP. The oEMMP sets out how excavation waste will be 

handled. EMMPs (based on the oEMMP) will be prepared alongside the SMPs, 

both of which will be produced for each phase (or more than one phase) of the 

Proposed Development pursuant to a Requirement of the Development 

Consent Order (DCO) prior to commencing construction. 

Purpose of this document 

1.9 The objective of the oSMP is to identify the importance and sensitivity of the soil 

resource and to provide specific guidance to ensure that there is no significant 

adverse effect on the soil resource as a result of the Proposed Development. 

1.10 The oSMP is structured as follows: 

(i) section 2 sets out the scope of the oSMP; 

(ii) section 3 describes the soil resources and characteristics; 

(iii) section 4 sets out key principles; 

(iv) sections 5-9 set out the soil management requirements for key aspects of 

the Proposed Development: 

• section 5: temporary access areas and compounds; 

• section 6: access tracks and Solar Stations; 

• section 7: the PV Arrays; 

• section 8: onsite trenching; 

• section 9: site fencing; 

(v) section 10 sets out monitoring and aftercare. 

1.11 This oSMP draws on professional experience with the installation of solar 

panels. It also draws on experience with the installation of underground services 
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(especially pipelines), and with soil movement and restoration of agricultural 

land in connection with roads, quarries and golf courses.  
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2 SCOPE OF THE oSMP 

2.1 This oSMP covers the construction and decommissioning phases of the 

Proposed Development. Operational activities such as the maintenance of soil 

mounds are covered by the outline Operational Environmental Management 

Plan (oOEMP) [[EN010127/APP/7.7]. There is no requirement for an oSMP for 

the operational phase, as there should be no requirement to disturb or move 

soils. 

2.2 For the majority of the Order limits there will be no movement of soils. This 

oSMP sets out: 

• a description of the soil types and their resilience to being trafficked; 

• an outline description of proposed access routes and details of how access 

will be managed to minimise impacts on soils; 

• a description of works and how soil damage will be minimised and 

ameliorated; and 

• a methodology for monitoring soil condition, and criteria against which 

compliance will be assessed. 

2.3 The installation of the Mounting Structures, and the assembly of the PV Tables, 

does not require the movement or disturbance of soils.  Those works should 

not, therefore, result in localised disturbance or effects on soils or agricultural 

land quality. The oSMP covers vehicle movements, trenching, foundations and 

related impacts. 

2.4 Trenching works to connect the PV Tables to the Solar Stations and Onsite 

Substation do have the potential to cause localised effects on soils.  Whilst such 

works will not result in adverse effects on the agricultural land classification, 

localised damage will be minimised by good practice.  This oSMP sets out soil 

resilience, best practice and monitoring criteria. 

2.5 In localised areas there is a need for access tracks or bases for infrastructure 

and equipment within the Solar Stations.  In those localised areas soil will need 

to be stripped and moved, for stockpiling for subsequent restoration.  This oSMP 

sets out: 
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• a description of the soil types and their resilience to being stripped and 

handled; 

• a methodology for creating and managing stockpiles of soil; 

• an outline methodology for testing soils prior to restoration, and a 

methodology for respreading and ameliorating compaction at restoration. 

2.6 This oSMP focuses on the construction phase and immediate aftercare and the 

decommissioning phase.  There is no requirement for an oSMP for the 

operational phase, as there should be no requirement to disturb or move soils. 

2.7 This oSMP does not cover the retained arable fields within the mitigation and 

enhancement areas because there will be no stripping or movement of soils and 

the oCEMP includes a control measure to control trafficking within these areas. 

Where there is an internal access track within the mitigation and enhancement 

areas, vehicle movements will be restricted to the access track. 



 

Mallard Pass Solar Farm – oSMP   Application Document Ref: EN010127/APP/7.12.1 
7  Planning Inspectorate Scheme Ref: EN010127 

 

  

  

3 SOIL RESOURCES AND CHARACTERISTICS  

Climatic Conditions 

3.1 The climatic data for the area, using the climate data set for Agricultural Land 

Classification (ALC), shows annual rainfall between 575 and 590mm across the 

Order limits. 

3.2 Soils are at field capacity, ie replete with water, for usually 104 - 111 days per 

year, from autumn to early spring.  This is the period when soils are most 

susceptible to damage because they are saturated. 

Agricultural Land Quality 

3.3 Soil survey and ALC surveys (part detailed, part semi-detailed) have been 

carried out across the area within the Order limits (see Chapter 12: Land Use 

and Soil of the ES.  No survey has been carried out of the Grid Connection 

Corridor, which is part of National Grid’s land and is not in agricultural use. 

3.4 The results of the ALC survey are set out in an Appendix 12.4: ALC Survey of 

the ES Appendices [EN010127/APP/6.2] and shown in Figure 12.1 of the ES 

Figures [EN010127/APP/6.3]. 

Extent and Depth of Topsoil Units and Soil Types 

3.5 As set out in the ALC, the soils within the Order limits are predominantly 

developed over limestone of a number of different geological types and are quite 

variable spatially over short distances, e.g. due to variations in soil depth to 

impenetrable rock, stone/rock content and wetness class.  This leads to a quite 

complex pattern of ALC Grade 2, Subgrade 3a, Subgrade 3b and Grade 4.  This 

is due to a combination of factors, particularly soil droughtiness and topsoil 

stone content on Elmton and Sherborne soils over limestone, and soil wetness 

on wetter and heavier (clayey) Denchworth soils over mudstone and Fladbury 

soils developed in river alluvium.    

3.6 For ease of assessment, the soil survey divided the Order limits into eleven 

parcels as shown on the plan below.  This is derived from the soil information 

and properties assessed as part of the ALC and soil survey, including auger and 

pit evaluation. 
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C - Clay 

HCL -  Heavy clay loam 

MCL - Medium clay loam 

SCL -  Sandy clay loam 

 

Propensity to Damage 

3.8 The Institute of Environmental Management and Assessment (IEMA) have 

produced a Guide “A New Perspective on Land and Soil in Environmental 

Impact Assessment” (2022).  Table 4 in the guidance identifies that clay and 

heavy clay loam soils where the Field Capacity Days (FCD) is less than 150 (as 

here) have a medium resilience to structural damage. 

3.9 The IEMA guide identifies that lighter soils, including medium clay loams, are of 

medium resilience where the FCD is less than 225.  Here, where the FCD is 

104 - 111 days, these soils will be at low risk of structural damage. 
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4 KEY PRINCIPLES 

Overview 

4.1 For much of the installation process there is no requirement to move or disturb 

soils. Soils will need to be disturbed to enable cables to be laid, but the soils will 

be reinserted shortly after they are lifted out (I.e. this is a swift process). 

4.2 Soils will need to be moved and disturbed to create temporary working 

compounds, and to create the access tracks and small fixed infrastructure 

bases within the Solar Stations. The effects on agricultural land quality and soil 

structure may also arise from vehicles passage. This is agricultural land, so it is 

already subject to regular vehicle passage. Therefore, the key consideration is 

to ensure that soils are passed over by vehicles (trafficked) when the soils are 

in a suitable condition, and that if any localised damage or compaction occurs 

(which is common with normal farming operations too), it is ameliorated suitably. 

4.3 Soil handling, movement and trafficking will be undertaken under the 

supervision of an appropriately experienced soil specialist to advise on and 

supervise soil handling, including identifying when soils are dry enough to be 

handled. 

4.4 The key principles for successfully avoiding damage to soils are: 

• timing; 

• retaining soil profiles; 

• avoiding compaction; 

• ameliorating compaction; and 

• storing soils for subsequent reuse. 

Timing 

4.5 The most important management decision/action to avoid adverse effects on 

soils is the timing of works. If the construction work takes place when soil 

conditions are dry, then damage from vehicle trafficking and trenching will be 

minimal. 

4.6 The soils are relatively resilient to vehicle passage for much of the year.  Under 

the ALC the field capacity period, ie the days in the year when soils are 
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saturated, is about 104 to 111 days per year.  This is normally between the 

beginning of November and the end of February. 

4.7 Where it can be achieved, advanced sowing with grass is advantageous for 

construction purposes.  However, in some areas that will not provide the best 

outcome, and a successful sward may be better achieved by sowing following 

installation and when trenching has been completed.  As much advance-sowing 

of the Site as possible will be carried out.  This will not be possible in all areas 

and the decision over which areas to sow will be a local decision, to be taken 

closer to the start of works.  The decision will be influenced by the expected 

timing of construction works, the weather, the time of the year and the date 

when previous agricultural crops are harvested. 

4.8 Between those times there is an increased risk of creating localised damage to 

soil structure from vehicle passage.  There are obviously a great number of 

variables, such as recent rainfall pattern, whether the ground is frozen or has 

standing water, inevitable variations in soil condition across single fields, and 

the size and type of machinery driving onto the land. 

4.9 The general objective should be that construction activities requiring vehicles to 

travel across open fields should be limited between November and the end of 

February, or outside of that period if the ground conditions are clearly not 

suitable and vehicles are causing ruts. 

4.10 Similarly as a general rule any activity that requires soil to be dug up and moved, 

such as cabling works, should be avoided during that period too.  Soils handled 

when wet tend to lose some of their structure, and this results in them taking 

longer to recover after movement, and potentially needing restorative works (eg 

ripping with tines) to speed recovery of damaged soil structure. 

4.11 Soils that are too wet can usually be rolled into a sausage shape, such as shown 

below, or become rutted when trafficked, as shown in the photographs below.  

If water is sitting in the tramlines or standing on the surface of the land the soils 

will likely be too wet for handling.  These soils often stick to boots when crossing 

arable land. 
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 Photos 1 to 3: Soil When too Wet for Handling 

 
 

 
 

 

4.12 In localised instances where it is not possible to avoid undertaking construction 

activities when soils are wet and topsoil damage occurs then soils can be 

recovered by normal agricultural management, using normal agricultural 

cultivation equipment (subsoiler, harrows, power harrows etc) once soils have 

dried adequately for this to take place.  There may be localised wet areas in 

otherwise dry fields, for example, which are difficult to avoid. 
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Retaining Soil Profiles 

4.13 The successful installation of cabling at depths of up to 130cm requires a trench 

to be dug into the ground.  Topsoils vary across the Order limits but the 

coverage is generally 30cm, with subsoils below that being generally similar to 

depth.  As set out in the BRE Agricultural Good Practice Guidance for Solar 

Farms (extract at Appendix B) at page 3: 

 “When excavating cable trenches, storing and replacing topsoil and 

subsoil separately and in the right order is important to avoid long-term 

unsightly impacts on soil and vegetation structure.  Good practice at 

this stage will yield longer-term benefits in terms of productivity and 

optimal grazing conditions”. 

4.14 In those areas where the soil is dug up (trenching and for compounds and 

access tracks), the soils should be returned in as close to the same order, and 

in similar profiles, as it was removed. 

Avoiding Compaction 

4.15 This oSMP sets out when soils should generally be suitable for being trafficked.  

There may be periods within this window, however, when periodic rainfall events 

result in soils becoming liable to damage from being trafficked or worked.  In 

these (likely rare) situations, work should stop until soils have dried, usually 

within 48 hours of heavy rain stopping. 

4.16 Areas of the Order limits which are not to be stripped or used for stockpiling, 

access tracks or construction compounds, will be clearly marked by signs and 

barrier tape to avoid trafficking. 

Ameliorating Compaction 

4.17 If localised compaction occurs during construction, it should be ameliorated.  

This can normally be achieved with standard agricultural cultivation equipment, 

such as subsoilers (if required), power harrows and rolls. 

4.18 The amount of restorative work will vary depending upon the localised impact.  

Consequently, where the surface has become muddy, for example in the 

photograph below, this can be recovered once the soil has dried, with a tine 

harrow and, as needed, a roller or crumbler bar. 
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 Inserts 2 and 3: Inter-row Ground Restoration 

 

 

 

4.19 The type of machinery involved is shown below.  This shows farming and 

horticultural versions. 

 Inserts 4 – 7: Type of Machinery Involved 
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4.24 The quantities of soil involved are limited and topsoil mounds would be a 

maximum of 1.5m high. This will not result in the soil becoming anaerobic even 

in storage in a mound for 25 years.  Advice on the stockpiling of soils taken from 

the Construction Code of Practice for the Sustainable Use of Soils on 

Construction Sites (Defra, 2009) is reproduced in Appendix C.  These areas 

will need to be managed at least annually during the life of the Proposed 

Development to prevent the establishment of woody growth or brambles, in 

accordance with the oOEMP and oLEMP. 

4.25 The proposed stockpile locations, volumes and soil type(s) will be set out in the 

SMP (s) prepared at detailed design of the Proposed Development. Stockpiled 

soils will be labelled and protected from trafficking. Any soil stockpiles in place 

for more than 6 months will be seeded. 

4.26 Temporary soil heaps will be stored at least 10 metres from watercourses to 

avoid the risk of sediment pollution. 

4.27 The restoration will ensure that soil is returned as close as possible to the area 

from where it came, and to the same profile as the land adjacent to the restored 

area.  This will result in the soil profile and land quality being returned to the 

comparable quality and properties of the adjacent land. 
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5 TEMPORARY ACCESS AREAS AND COMPOUNDS 

Construction Methodology 

5.1 These areas are intended for short-term construction activity only. 

5.2 The top 10-15cm of topsoil is removed by machinery and stored in a low mound 

alongside the track or working yard area.  Then a membrane is laid down.  Onto 

this is placed a mix of as-dug stone topped, if needed, with smaller stone which 

is spread and rolled level.  At the end of the construction, the stone is dug up 

and removed, the membrane removed, the area is loosened by a subsoiler or 

plough, and the topsoil spread back over before being harrowed with standard 

agricultural machinery.  It can then be reseeded. 

Soil Management 

5.3 Construction will commence when soils are suitably dry to be moved without 

smearing.  This will normally be between the beginning of March and the end of 

October for the medium clay areas, and from mid-March to late October for the 

clayey areas. 

5.4 Prior to the commencement of stripping soils any tall vegetation shall be 

removed. 

5.5 Areas for temporary works, including any construction compound or access 

track if required, will be stripped to a depth of circa 10 – 15cm or deeper if 

necessary.  The soil will be stockpiled to the side of the area ready for 

restoration (likely to be a matter of months later). 

5.6 The area will then be covered with suitable permeable matting to prevent stones 

from mixing with the soil.  Stone will then be laid on the matting to create the 

temporary working area. 

5.7 For restoration the stone and matting will be removed.  A soil advisor should 

review this area once the matting is removed.  They will advise whether there 

needs to be any loosening of the area before the topsoil is replaced over the 

top.  The area will then be harrowed with standard agricultural spring-tine 

harrows or a power harrow, to loosen the topsoil and level the area.  The area 

can then be sown to grass. 
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 Inserts 8 and 9: Harrows and Power Harrows 

  

 

5.8 Horticultural-scale equipment is available that could run between the PV Tables 

if necessary. 
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6 ACCESS TRACKS AND SOLAR STATIONS 

6.1 Prior to constructing tracks any tall vegetation will be removed.  The access 

tracks are then created by stripping off some or all of the topsoil and then adding 

an aggregate-based surface.  Usually, the aggregate will be placed onto a 

permeable membrane, which allows water penetration but which prevents the 

aggregate from mixing with the topsoils or upper subsoils. 

6.2 The topsoil will be stored in mounds up to 1.5m high, as described below.  A 

typical mound is shown below, with a maximum height limit to ensure that soils 

in the centre remain aerobic.  Where storage is to be long-term (six months or 

more) these mounds should be seeded with a suitable grass seed mix.  

 Insert 10: Typical Soil Mound  

 

 

6.3 This soil is therefore kept in a suitable condition for reinstatement once the 

access track has been removed at the end of the development, as described 



 

Mallard Pass Solar Farm – oSMP   Application Document Ref: EN010127/APP/7.12.1 
20  Planning Inspectorate Scheme Ref: EN010127 

 

  

  

below.  Extracts from the Defra Construction Code of Practice are set out in 

Appendix C. 

6.4 The equipment within the Solar Stations normally stand on concrete bases.  As 

these areas will be restored in the future, the construction is carried out in 

accordance with the Defra Construction Code of Practice for the Sustainable 

Use of Soils on Construction Sites as follows: 

(i) tall vegetation / crops should be cleared prior to topsoil stripping. 

(ii) Depending upon the depth required for the base, the full depth of topsoil will 

be removed.  In some cases a lesser depth of removal will be appropriate.  

This will be stored in a mound no more than 1.5m high at an agreed location, 

for use in future restoration; 

(iii) the base of stone is then added, and forming put around before concrete is 

poured to create the pad; 

(iv) the equipment is then placed on top; 

(v) further security fencing is added once the cabling and connections are 

complete. 

6.5 There may be alternative fixings in some locations, for example where legs are 

pile driven.  They will create no greater damage, and may be possible without 

the need to move soils. 

6.6 The inverters and other heavy equipment is delivered to the Order limits and 

taken to the concrete pad areas by low-ground-pressure agricultural equipment, 

such as that shown below (courtesy of BSR), or along the access tracks. 
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6.11 These areas need to be managed at least annually to prevent the growth of 

woody vegetation, such as brambles or shrubs, in accordance with the oOEMP 

and oLEMP. 

6.12 At any decommissioning stage, it will also be important to move the soil when it 

is in a suitable condition.  To allow time for the mound to dry out after the winter, 

moving the mound should not occur before the beginning of May. 

6.13 The concrete bases within the Solar Stations will need to be broken up. This will 

most likely involve breaking with a pneumatic drill or back-actor bucket to crack 

the concrete, after which it can be dug up and loaded onto trailers and removed. 

6.14 The ground beneath the base may then benefit from being subsoiled, to break 

any compaction. This can be done by standard tractor-mounted equipment, 

such as the following examples. 
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Inserts 12 and 13: Tractor Mounted Equipment 

  

6.15 About 4 weeks before restoration takes place the mounds should be strimmed 

(in accordance with the oDEMP which requires ECoW supervision) and any 

grass and weed growth removed, and the remaining vegetation should be killed 

off. 

6.16 The soil can then be spread over the subsoiled base, and made good with 

standard spring-tine harrow or power harrow machinery. 
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Inserts 15 – 17:  Pile Driving in the Legs 

 
 

 
 

 

 

(iii) the Mounting Structure is then constructed.  The frame of the Mounting 

Structure is brought onsite, bolted together, and the PV Modules bolted on, 

as per the series of photographs below. 
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Inserts 18 - 20: Constructing the Mounting Structure 

 
 

 
 

 
 

7.2 The Mounting Structure upon which the PV Modules will be mounted will be pile 

driven or screw mounted into the ground to a maximum depth of 2.5m, subject 

to ground conditions. The option to install concrete blocks known as "shoes" 

may also be considered, avoiding the need for driven and screw anchored 

installation, therefore minimising ground disturbance. Provided that the ground 

conditions are suitable (ie the soil is not so wet that vehicles cause tyre marks, 

such as shown below, deeper than about 10cm when travelling across the land), 

these construction activities will not result in any structural damage or 

compaction of soils. 
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 Inserts 21 and 22: Ground After Construction 

  

Soil Management 

7.3 Distribution of PV Modules can commence, assuming that soil conditions are 

suitable (ie the soil is not so wet that vehicles cause tyre marks, such as shown 

below, deeper than about 10cm when travelling across the land). 

 Insert 23: Track Marks 

  

7.4 In most years work can start from the beginning of March in the medium clay 

areas, and from a week or two later (ie mid-March) in the clay areas.  See 

Appendix A. Distribution of PV Modules can then continue until the end of 

October in most years. 

7.5 Occasionally in this country we experience prolonged rainfall in the summer 

months that saturate soils.  If following a rainfall incident distribution is causing 

rutting deeper than 10cm, activity should stop to allow soils to dry.  The delay 

can only be judged on an individual basis, because there are so many variables. 

7.6 It is very unlikely that trafficking during construction will result in compaction 

sufficient to require amelioration.  However, if rutting has resulted the soil should 

be levelled by standard agricultural cultivation equipment such as tine harrows, 

once the conditions suit, and prior to seeding.  This can be done with standard 
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agricultural machinery, or with small horticultural-grade machinery such as is 

shown below. 

Inserts 24 and 25:  Horticultural Machinery 

  

7.7 The objective is to get the surface to a level tilth for seeding/reseeding as 

necessary, as was shown earlier. 

 Inserts 26 and 27: Inter-row Ground Restoration 
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8 INSTALLATION OF ON-SITE TRENCHING 

Construction Methodology 

8.1 Cabling is done mostly with either a mini digger or a trenching machine.  

Trenches will mostly be at depths of 0.8 – 0.9m and can be up to 1.3m, where 

soil depth permits, although the CCTV trenching around the periphery could be 

shallower.  An example trench, with the topsoil, placed on one side (0-20/25cm) 

and subsoil on the other (below 20-25cm), is shown below, and with the soil put 

back after cable installation. 

 Inserts 28 and 29: Cable Installation 

  

8.2 The type of machinery used for trenching is shown below, taken from the BRE 

National Solar Centre “Agricultural Good Practice Guidance for Solar Farms” 

(2013) (this is reproduced as Appendix C). 
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Insert 30: Machinery Used 

  

8.3 The trenches are narrow (a maximum of 1m), and in most cases, it is not 

considered likely that any grass seed will be needed.  The grass in the topsoil 

will recover rapidly as the following photograph (Insert 31), taken 4 weeks after 

the trenches were back-filled, shows. 

 Insert 31: Grass After 4 Weeks 

  

 (These photos were taken on heavy, clay soils with poorly draining subsoil, and 

the work was photographed in July and August 2015) 

Soil Management 

8.4 All trenching work will be carried out when the topsoil is dry and not plastic (ie it 

can be moulded into shapes in the hand). 

8.5 The top 30cm will be dug off and placed on one side of the trench, for 

subsequent restoration.  There is no need to strip the grass first. 
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9.5 Any rutting that results from fencing can be made good with standard 

agricultural equipment. 
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10 MANAGEMENT AND MONITORING 

10.1 The oOEMP and oLEMP set out how the grassland under the PV Arrays are 

likely to be managed during operation of the Proposed Development. 

10.2 There is no requirement for annual monitoring or reviews of aftercare in respect 

of soil management.



 

 

Appendix A 

Distribution of Soil Types 

 



 

 



 

 

Appendix B 

Agricultural Good Practice Guidance for Solar Farms (2013) 

 

 

 

 



 

 



 

 



 

 



 

 











 

 

Appendix C 

Defra Construction Code of Practice for the Sustainable Use of soils on Construction Sites 

(extracts only) 

 



 

 



 

 



 

 



 

 

 



 

 

 
Appendix D 

Outline Excavated materials Management Plan  

  



 

 
 






