Outline Soil Resource
Management Plan (tracked)



HELIOS RENEWABLE
ENERGY PROJECT,
HIRST COURTNEY,
NORTH YORKSHIRE

OUTLINE
SOIL RESOURCES
MANAGEMENT PLAN

June-2024January 2025




HELIOS RENEWABLE
ENERGY PROJECT,
HIRST COURTNEY,
NORTH YORKSHIRE

OUTLINE
SOIL RESOURCES
MANAGEMENT PLAN

June-2024January 2025

COPYRIGHT

The contents of this document must not be copied in whole or in part without the
written consent of Kernon Countryside Consultants.

Authorised By APK 06/2401/25

Directors - Tony Kernon BSc(Hons), MRAC, MRICS, FBIAC Sarah Kernon
Consultants - Ellie Chew BSc(Hons), Amy Curtis BSc(Hons)



Directors - Tony Kernon BSc(Hons), MRAC, MRICS, FBIAC Sarah Kernon
Consultants - Ellie Chew BSc(Hons), Amy Curtis BSc(Hons)



CONTENTS

Introduction
Scope of the oSRMP
Soil Resources and Characteristics
Key Principles
Construction Compounds
Access Tracks and Fixed Equipment
Battery Energy Storage System (BESS)
Solar Arrays
Installation of On-Site Trenching

0 Cable Route Corridor

4011 Operational Phase: Land Management

= ©O© 0 N O a & W N -

1 Operational Phase: Soil Storage
421 Decommissioning

Appendices

KCC1 Agricultural Land Classification (Text and Key Plans)

KCC2 1Q Advice on Soil Suitability

KCC3 Agricultural Good Practice Guidance for Solar Farms (2013)

KCC4 Extracts from Construction Code of Practice for the Sustainable Use of Soils on

Construction Sites (Defra)
KCC5 Application Plan of Site Layout

1 KCC3269 0SRMP Jun 24



1 INTRODUCTION

1.1 This document provides an outline Soil Resources Management Plan (0SRMP) for the
Helios Renewable Energy Project (hereafter referred to as ‘the Proposed Development’).

It is a revision of the oSMP issued in June.

Purpose of this document

1.2 The objective of the oSRMP 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.

1.3 The oSRMP is structured as follows:

(iy section 2 sets out the scope of the oOSRMP;

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

(iii) section 4 sets out key principles;

(iv) sections 5 - 8 set out the soil management requirements for key aspects of the
Proposed Development:
e  section 5: construction compounds;
e section 6: access tracks and fixed equipment;
e section 7: battery store and substation;
e section 8: the solar arrays;

e section 9: on-site trenching;

e section 10: the cable route corridor;

(v) sections 4011, 4412, and 12-13 set out operational phase management and the
principles required for decommissioning, although that goes beyond the requirements
of the condition.

1.4 Soils are an important resource. The Environment Agency estimates that UK soils currently
store about 10 billion tonnes of carbon, equal to about 80 years of greenhouse gas
emissions’. Yet many biological processes and soil functions are thought to be under
threat. 4 million hectares are at risk of compaction, including grassland areas. Therefore

soils need to be managed so as not to damage or lose those important functions.

' State of the Environment: Soils, Environmental Agency (2019)
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Sources of Reference

1.5 This oOSRMP refers to, and as relevant provides extracts from, the following documents:

e The Institute of Quarrying “Good Practice Guide for Handling Soils in Mineral Workings

(2021);

e Defra “Construction Code of Practice for the Sustainable Use of Soils on Construction

Sites” (2009).
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SCOPE OF THE OSRMP

21

2.2

23

24

2.5

26

This oSRMP sets out:

e adescription of the soil types and their resilience to being trafficked;

e an outline description of proposed access routes and details of how access will be
managed to minimise impacts on soils;

e adescription of works and how soil damage will be minimised and ameliorated;

o a methodology for monitoring soil condition, and criteria against which compliance will
be assessed;

¢ and an outline of how soil will be protected at decommissioning.

The installation of the solar panel framework, and the assembly of the panels, 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 oOSRMP however
particularly covers vehicle movements and related impacts, as those could result in

compaction.

Trenching works to connect the panels to the infrastructure do have the potential to cause
localised effects on soils. Localised damage will be minimised by good practice. This
0SRMP sets out soil resilience, best practice and monitoring criteria. It considers the effect

of trenching works as they might affect water run-off.

In localised areas there is a need for access tracks or bases for infrastructure and
equipment. In those localised areas soil will need to be stripped and moved, for stockpiling
for subsequent restoration. This oSRMP sets out:

e adescription of the soil types and their resilience to being stripped and handled;

e an outline map showing the areas proposed for being moved, soil thickness and type;
e a methodology for creating and managing stockpiles of soil;

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

respreading and ameliorating compaction at restoration.

This oSRMP considers the construction phase and immediate aftercare, and the

decommissioning phase, especially to set principles to avoid creating compaction.
There will be some long-term storage of soil for restoration uses at the decommissioning

phase. This oOSRMP sets out how any soil removed at construction for future restoration

(eg of the tracks) will be stored on site and labelled for subsequent return.
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SOIL RESOURCES AND CHARACTERISTICS

3.1

3.2

3.3

3.4

3.5

3.6

Climatic Conditions

The climatic data for the area, using the climate data set for ALC, is set out in the Agricultural
Land Classification (ALC), the text of which is reproduced at Appendix KCC1. This shows

annual rainfall of 605mm across the site.
Soils are at field capacity, ie replete with water, for usually 126 days per year, which will be
mostly between mid-December and late March. This is the period when soils are most

susceptible to damage because they are saturated.

Agricultural Land Quality and Soils

A soil survey and ALC survey was carried out across the area in March 2022.

The text and key plans are set out in Appendix KCC1.

The soils are described in the ALC as follows.

Insert 1: Description from the ALC

3.2.1 The majority of the land to the southwest of Camblesforth is identified as
Everingham Association — Deep stoneless permeable fine sandy soils some
with bleached subsurface horizon. The very eastern tip of the block is
identified as Newport 1 Association — Deep well drained sandy and course
loamy soils. A small area to the southeast of Hagg Bush House is identified
as Sessay Association — Fine and course loamy often stoneless, permeable
sails affected by groundwater.

3.2.2 The majority of the block to the north of Hirst Courtney is identified as Sessay
Association — Fine and course loamy often stoneless, permeable soils
affected by groundwater. A small area to the south of the block is identified
as Wick 1 Association — Deep well drained course loamy and sandy soils
locally over gravel.

The northern part of the site is mostly Subgrade 3a. This is shown below, followed by
photographs of soil pits as identified. Further photographs are provided in the ALC report.
It can be seen in all the photographs that the soils are sandy and free draining. The
photographs were taken between 13th and 14th February 2023.
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Insert 2: ALC of the Northern Part, with Photo Locations

X4

X1
X3

X2

3.7 These are illustrated below.

Location 1

X5

Location 1
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Location 2 Location 3

Location 4 Location 5
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3.8 The southern part of the site is mostly Grade 2, with some patches of Grade 1.
Insert 3: ALC of the Southern Part, with Photo Locations

X6

X8

X7

3.9 These soils are shown below.

Location 6

X9

Location 6
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Location 7 Location 7

Location 8 Location 9

3.10 ltis evident from the photographs that the soils are mostly sandy. This means that they are
less susceptible to being affected by compaction, and are accessible for long periods of the

year, without risk of structural damage.
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Cable Route Corridor

3.1

There is a wide area of land within the Order Limits across which a cable will be run. This

3.12

includes open agricultural land.

The cable trench will be a narrow trench and the working width of the construction corridor

3.13

is likely to be of the order of 25-30m at most.

Once the route of the cable has been determined, targeted soil resource survey will be

3.14

undertaken. This will be completed along the line of the proposed cable using a soil

auger and, as needed, a spade, sampling where possible down to 1.2m. The soil survey

will sample on a regular 100m grid pattern, along the central line of the proposed cable

route. Where works will extend wider than 50m either side of this sampling route, for

example if drilling under transport corridors is required, additional sampling points will be

undertaken.

The survey will identify the soil resource. In particular it will identify and map:

3.15

e  topsoil type;

e topsoil depth;

e subsoil type and depth;

e any limitations from poor drainage.

This detailed survey will be undertaken across all areas where soils will be disturbed.

3.16

The ALC grade along the route will be calculated so as to inform the works and so as to

3.17

enable the ALC grade to be retained post-installation of the cable.

The detailed pre-entry survey will be written up recording ALC grade, topsoil depth, subsoil

conditions and texture to inform the final SRMP.
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KEY PRINCIPLES

41

4.2

43

4.4

4.5

4.6

Overview

For much of the installation process there is no requirement to move or disturb soils. Soils
will need to be moved and disturbed to create temporary working compounds, and to create
the tracks and small fixed infrastructure bases. Soils will need to be disturbed to enable
cables to be laid, but those soils will be reinserted shortly after they are lifted out (ie this is

a swift process).

For those small areas where soil needs to be disturbed to create tracks and bases, the soil
will be stored in suitably-managed bunds on the site. The soil needs to be looked after
because it will be needed at the decommissioning phase to restore the land under the tracks

and bases back to agricultural use.

It is unlikely that subsoil will need to be removed to create the shallow tracks and bases,
but if subsoil does need to be moved and stored, it will be stored separately to the topsoil,

and clearly marked.

For the majority of the proposed development soils do not need to be disturbed. The effects
on agricultural land quality and soil structure are therefore limited to the effects of vehicle
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.

The key principles for successfully avoiding damage to soils are:
e timing;

e retaining soil profiles;

e avoiding compaction;

e ameliorating compaction; and

e retaining and storing soils for subsequent reuse.

The Applicant has committed to restoration of all of the Site to the same ALC grade as it is

pre-construction. The key principles and practices set out in this oSRMP are designed to

ensure that there is no permanent deterioration or change to agricultural land quality.
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487

4.8

Timin
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 sufficiently

dry, then damage from vehicle trafficking and trenching will be minimal.

As a general principle, soil handling should be minimised between October and March, as

4.79

4.810

4.911

it is difficult to establish vegetation cover if needed to help dry soils and prevent erosion

during this period.

The installation process should take place, at least in terms of track creation and panel
installation, between late March and early to mid-December in a normal year. Accordingly
the panels and trenches should mostly, if not all, be installed before the soils become
saturated, typically in mid-December. Final commissioning works are unlikely to create

much need to traffic over the land, and so are not restricted.

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 saturated, is about 126 days
per year. The ALC identifies limited opportunities for landwork between mid-December and

late March.

The soils are generally resilient, and any damage from vehicle trafficking can generally be

made good by mechanical husbandry once the soils start to dry in the spring.

4.1012 Between mid-December and late March 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. However landwork in this period is most likely to result in

the need for restorative works post installation and, it is planned, will be avoided.

4.4113 Weather can be unpredictable, so there needs to be scope for variation. A dry late winter

and early spring, for example, will result in different conditions to a very wet February and

March. Tractors were accessing the land without damage in February 2023, for example.

44214 If the installation is timed to start in March, it is recommended that a soil surveyor be

engaged prior to commencement to check the suitability of the soils and advise if any areas
should be avoided when works first commence. In some years this will not be necessary,

because soils are evidently dry. But this is England and each season is different.
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4.4315 As a general rule any activity that requires soil to be dug up and moved, such as cabling
works, should be minimised during that period. 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.

4.1416 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.

Determining if Soils are Suitable

4.1517 Advice on assessing soil suitability is set out in the Institute of Quarrying notes on Table
4.2, reproduced in Appendix KCC2._Please note that there is a typing error in the N.B. to

the second test. It should read that is it “impossible” to roll most sandy soils into a thread.

4.1618 Basically if you can roll soil into a ball or a sausage easily and the soil holds that shape, it
is too wet to travel over or move soils. This is illustrated in the photograph below.

Insert 4: Indication of When Soils are Too Wet

4.4719 Across the site in February 2023 only one area was noted where an area of clayey soils

were too wet for travel. The topsoil was capable of being rolled, as shown below.
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Insert 5: Grade 2 West Soils in the Southwest

4.1820 The majority of the soils across the site are sandy or sandy loam, and they are not
susceptible to structural damage.

Inserts 6 and 7: Sandy and Sandy Loam Soils

4.21  As set out in the Institute of Quarrying “Field Tests for Suitably Dry Soils”, reproduced in

Appendix KCC2, most coarse loamy and sandy soils will not roll into a thread when wet.

For sandy soils the Examination Test must be used, examining if there is a slight dampness
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when the soils are squeezed, indicating that the soils are too wet to handle. If the soils

break up/crumble when squeezed in the hand rather than forming into a ball, soil handling

can take place. See Appendix KCC2.

4.22 Thisis illustrated in the following photographs. If the thread breaks or crumbles, or the ball

falls apart easily, the soil is likely to be sufficiently and suitably dry for being handled. An

example is shown below.
Inserts 8 and 9: Soils Which Crumble

4.23 As advised in the 1Q test (Appendix KCC2) for sandy soils a thread can often not be

produced even in wet weather and therefore reliance will have to be placed on the

examination test they describe.

4.24  If soil from 5 locations is examined and films of water are visible on the surface, or when

squeezed it readily deforms into a ball, soil handling should not take place.

4.25 If when squeezed it is damp but, on adding further water it does not darken, or if the ball

breaks up or crumbles readily when squeezed, the soil can be handled.

Retaining Soil Profiles

4.1926 The successful installation of cabling at depths of 60-80cm requires a trench to be dug into
the ground. Topsoils vary across the site but the coverage is generally 30cm, with subsoils
below that being generally similar to depth. As identified in the ALC (Appendix KCC1), at

a few profiles the topsoil depth was down to 40cm (eg point 28) but there is an insufficiently
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extensive pattern to indicate that an alternative soil management guidance note is needed

for those small areas.

4.2027 As set out in the BRE Agricultural Good Practice Guidance for Solar Farms (extract at
Appendix KCC3) 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”.

4.2128 In those areas where the soil is dug up (trenching and for compounds and access roads),
the soils should be returned in as close to the same order, and in similar profiles, as it was

removed. This should normally provide a minimum of 30cm topsoil over 90cm subsoil

giving a settled depth of 120cm.
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Avoiding Compaction

4.2229 This oSRMP 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 only continue with care, to minimise structural effects on the soils, until soils

have dried, usually within 48 hours of heavy rain stopping.

Ameliorating Compaction

4.2330 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.

42431 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 8-10 and 911: Inter-row Ground Restoration (note: trackers are proposed but the

advice remains relevant)

4.2532 If there is any localised problem, the type of machinery involved in restoration is shown
below. This shows farming and horticultural versions.
Inserts 10-12 - 1315: Type of Machinery Involved
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4.2633 If there are any areas where there has been localised damage to the soils due to vehicle

passage, for example, a low wet area within a field which despite best efforts could not be
avoided, this should be made good and reseeded at the end of the installation stage. This
is not uncommon: most farmers will have times when they have to travel around the farm
in a tractor in conditions where the tyres make deep impacts. This can happen during
harvest time, for example, especially of late crops or in very wet harvest seasons. Whilst
this is avoided so far as possible, it occurs and the effects are made good when conditions

are suitable.

4.2734 With these soils, which are generally sandy and freely draining, these areas will readily

restore. The ruts need to be harrowed level when the ground is dry, and then they will

naturally restore.

4.2835 Accordingly the ground surface should be generally levelled prior to any seeding or

reseeding.

Retaining Soils

4.2936 At decommissioning stages the areas that will form the bases for the fixed infrastructure,

can be returned to agricultural use. For this to be successful, the soils must have been
retained on site, properly recorded or labelled so that they can be returned to the
approximate position from where they came, and stored properly for the lifetime of the

scheme in an appropriately sized and managed bund.

4.3037 Advice on this is set out in Defra's Construction Code of Practice, extracts from which are

at Appendix KCC4.
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4.3138 No soil removed to construct the tracks will be removed from the site. It will all be stored

on site for use at the decommissioning phase.

4.3239 The storage bunds will be managed to prevent the growth of woody vegetation.
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5 CONSTRUCTION COMPOUNDS

5.1 Temporary construction compounds will need to be created at the start of construction and
reinstated at the end. They will again be required at the decommissioning phase.

5.2 The soils need to be sufficiently dry to handle.

53 Advice on assessing soil suitability is set out in the Institute of Quarrying notes on Table
4.2, reproduced in Appendix KCC2.

Soil Movement

54 Topsoils are normally stripped to a maximum depth of 30cm and placed to one side. An
example is shown in the photograph below. A matting is placed on the surface and stone
added, as shown below.

Insert 1416: Example of Topsoil Stripping and Storage Bund (this for a pipeline)

55 Short term storage of soil is shown above. If the soil is likely to be stored for in excess of
six months then, depending upon timing, it should be seeded with grass. This binds the
soil together and minimises erosion.

5.6 At the end of the construction process, the stone and matting will be removed. This can be

seen in progress below.
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5.7

5.8

Insert 1517: Start of Restoration of Construction Compound

The base area should be loosened when soils are dry and the topsoil then spread over

the site to the original depth. This should be lightly cultivated.

Panels can then be installed over the construction compound.
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ACCESS TRACKS AND FIXED EQUIPMENT

6.1

6.2

6.3

The Areas
The Access Tracks and Solar Stations are located as shown on the application Plan,
reproduced at Appendix KCC5.

Construction Methodology

The access tracks are created by stripping off some or all of the topsoil (to a depth of
200mm) and then adding an aggregate-based surface. 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. A typical cross-section is shown below.
Insert 1618: Typical Cross-section of Track

The small areas of fixed equipment normally stand on a gravel base area, as shown below.

As these areas will be restored in the future, the construction is carried out as follows:

(i) topsoil to ¢ 10-15cm is removed. This will be stored in a bund no more than 3m high
at an agreed location, for use in future restoration;

(i) the base of stone is then added, and forming put around before concrete is poured to
create the pad, or stone is added to create the pad;

(iii) the equipment is then placed on top;

(iv) further security fencing is added once the cabling and connections are complete.
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6.4

6.5

6.6

6.7

An extract from the application plans, and a typical example from an operating solar farm,
are shown below.

Inserts 17-19 and 1820: Inverter/Transformer Stations

Soil Management

Soil should ideally be stripped in layers when the soil is sufficiently dry and does not smear.
This is a judgement that is easily made. If the soils can be rolled into a sausage shape in
the hand which is not crumbly, or if rubbing a thumb across the surface causes a smudged
smooth surface (a smear), the soil is generally too wet to strip or move without risk of
structural damage. Topsoil depths are generally about 30cm across the site, although rarely

will it need to be stripped to such a depth.

Sail stripping should be carried out in accordance with Defra “Construction Code of Practice
for the Sustainable Use of Soils on Construction Sites” (Defra, 2009).

The removed soil should be stored in bunds in accordance with the Construction Code of
Practice, as set out in Appendix KCC4.
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6.8

6.9

6.10

6.1

6.12

6.13

6.14

The tracks involve the movement of soils. Therefore the soils are more susceptible to
damage from mechanical moving. The topsoil will, however, be stored for the duration of
the operational period. Accordingly if for operational reasons it is necessary to commence
the construction of tracks and bases when soils are not in optimal condition, the soil to be

stored should be stored initially in bunds of maximum 1 metre high.

This will allow the soils to dry. Shallow bunds can then be moved again once they are dry

into larger bunds for long-term storage.

Once the soils are sufficiently dry, typically after two or three weeks, it will be possible to

move the soils to long-term storage bunds.
As a general rule soil should not be moved during or within 24 hours of heavy rain, but this
will be a judgement that will need to be made at the time. If the soils are sticky (sausage

test) then let them dry first, but if the soils are crumbly work can continue.

Bund Management

Long-term soil bunds should be no more than 3m in height to prevent anaerobic conditions
in the base of the bund. The bund should be sown with a grass mix. This should be

managed at least annually to prevent the growth of woody vegetation (eg brambles).

An example of a bund is shown below. Note: this has not yet been seeded.
Insert 1921: Soil Bund Example

Reinstatement

Reinstatement of topsoil at the decommissioning phase should involve the following:

(i) removal of the stone from the track, and the matting;
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(i) subsoiling in dry conditions along the route of the track and base areas to loosen the
subsoil;

(iii) replacement of dry topsoil from the bunds, levelled and cultivated;

(iv) a second light compaction alleviation, eg with a tined cultivator, if needed,;

(v) sowing with a crop or grass to get rooting into the profile as soon as possible after

replacement.

6.15  Further information can be obtained as follows:
o MAFF “Good Practice Guide for Handling Soils”, 2000;
o Institute of Quarrying “Good Practice Guide for Handling Soils in Mineral Workings”,
2021;
¢ BRE “Agricultural Good Practice For Solar Farms”, 2014.
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7 BATTERY ENERGY STORAGE SYSTEM (BESS)
The Area

71 The proposed BESS and substation area is shown on the Preliminary Drainage Strategy,
an extract from which is shown below.
Insert 2022: BESS and Substation
Topsoil Stripping and Stockpiling

7.2 The method for soils that are suitably dry for handling is set out below. It is the same as
for the construction compound. Topsoil will need to be suitably dry.

7.3 The method for stripping topsoil should follow the principles set out in Defra’s Construction

Code of Practice, an extract for which is shown below.
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7.4

7.5

7.6

7.7

Insert 2123: Soil Stripping Methodology

The soils on the site are generally sandy and can be moved at most times. However the

mid-December to late-March period should generally be avoided.

Topsoils moved when dry can then be stockpiled in bunds up to 3-4m in height.

Topsoil storage should take place in a designated area. This will need to be an area where

soils can be left undisturbed for the duration of the operation period until they are required.

The final location of topsoil storage will need to be determined at the detailed design stage,
taking account of construction and drainage factors. Long-term bunds will need to be
shaped so that water runs off, as per the example below.

Insert 2224: Example of Soil Bunds
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7.8

7.9

7.10

7.1

712

Maintenance of the Bund

The bund will be maintained as described in section 11.

Restoration

Prior to restoration, a detailed SMP will be prepared by a suitably-qualified soil surveyor.
This will advise in detail on timing, taking account of potential seasonal changes as a result

of climate change.

The soil surveyor and SMP will advise on the need for subsoils to be loosened prior to

replacement of the topsoil.

Aftercare works will be incorporated into the SMP for decommissioning.

Suitably carried out the land will restore back to ALC Grade 2.
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SOLAR ARRAYS

8.1

8.2

The Areas

The PV Arrays will be distributed across the Solar PV Site as shown on the application

plans. Please note that panel designs differ from the examples in this o0SRMP, but the

principles of soil management remain valid.

Construction Methodology

The process involves the following stages:

(i)

(ii)

marking-out and laying out of the framework. For this a vehicle needs to drive across
the field possibly with a trailer, from which the framework posts are off-loaded by hand,

or by use of a Bobcat such as that shown below delivering framework posts;

Insert 2325: Bobcat Delivering Framework Posts

Staff lifting
framework posts
off the front of a
Bobcat loader

......

pile driving in the framework posts. This involves a pile driver, knocking the framework
posts down to a maximum 1.5m. Typical machinery is shown below. Please note that
trackers are proposed and will be inserted to depths up to 2.5m, as ground conditions

require.

31 KCC3269 0SRMP Jun 24



Inserts 24-26 - 2628: Pile Driving in the Framework Posts

(iii) the frame is then constructed. The frame is brought onsite, bolted together, and the
panels bolted on, as per the series of photographs below. Please note the final panel

design is different to these examples, but the principles remain valid.
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8.3

Inserts 27-29 - 2931: Constructing the Frame

The installation should be carried out when 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). This will normally be between late March and mid-
December. If conditions are suitable, this stage of the installation should create no soil

structural damage or compaction, as shown below.
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8.4

8.5

8.6

8.7

Inserts 30-32 and 3133: Ground After Construction

Soil Management

As discussed earlier, the sausage test, as described in Appendix KCC2, should be used
to determine suitability of the soils for working or access. In simple terms, if the soil is so
wet that vehicles cause tyre marks, such as shown below, deeper than about 10cm when
travelling across the land, conditions are not yet suitable.

Insert 3234: Track Marks

In most years work access to the land is not restricted between late March and mid-
December. Between those periods the ground conditions will normally be resilient to

vehicle trafficking.

Between mid-December and mid to late March the soils are more likely to be saturated and
the propensity to being damaged, albeit in a way capable of rectification, is greatest. As a
general rule, vehicular travel in these periods should be limited as much as possible. It is
recognised that rainfall is the factor that wets the soils, so a dry spring will offer different
conditions to a wet spring, and this may mean that soil structural damage will inevitably

result.

Occasionally in this country we experience prolonged rainfall in the summer months that

saturate soils. If following a rainfall incident installation is causing rutting deeper than 10cm,
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8.8

8.9

8.10

8.1

activity should be minimised so far as possible to allow soils to dry. With these sandy soils

this is unlikely to hold up installation.

It is very unlikely that trafficking during construction when soils are relatively dry 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 agricultural
machinery, or with small horticultural-grade machinery such as is shown below.

Inserts 33-35 and 3436: Horticultural Machinery

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

was shown earlier.

Grass growth will then recover or establish rapidly.

If for operational reasons trafficking of soils does cause surface damage, that can be
restored. It is also unlikely to result in any structural damage long term. The photo below
shows soil damage during construction. It is followed by the same view in the subsequent
photo from seven years later. We have reviewed the soils and there has been no long-term

soil damage or ALC downgrading.
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Inserts 35-37 and 3638: Winter Installation (2015) and Operational Site (2022)

8.12  Where there is surface damage at this level, there may be a need for shallow subsoiling to

be carried out the following spring, prior to surface cultivation and seeding.
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INSTALLATION OF ON-SITE TRENCHING

9.1

9.2

9.3

9.4

The Areas
This section refers to the cabling running within the consented area. It does not refer to the

Grid Connection Cabile.

Construction Methodology

Cabling is done mostly with either a mini digger or a trenching machine. Trenches will
mostly be at depths of 0.8 — 0.9m 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 37-39 and 3840: Cable Installation

It is important that topsoils are placed separately to the subsoils, and that they are then put

back in reverse order, ie subsaoils first.
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 KCC3).
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9.5

9.6

Insert 3941: Machinery Used (extract from BRE Good Practice Guidance)

Cable trenching, showing topsoil stripped and set to one side, with

subsoil placed on the other side ready for reinstatement (photo
courtesy of British Solar Renewables)

The trenches are narrow (a maximum of 1m and usually much narrower). If the topsoil was
from grassland the grass will probably recover rapidly without the need to reseed. In bare
soils the trench can be cultivated with the wider area for seeding to grass post installation.

The best time for seeding grass is in the spring or autumn, when plants will establish roots

most rapidly without water or temperature limitations to growth, and seeding should be

programmed for those periods so far as possible.

Insert 4042: Grass After 4 Weeks (natural recovery)

(The photos in this section were taken on heavy, clay soils with poorly draining subsoil, and

the work was photographed in July and August 2015)

Soil Management

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).
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9.7

9.8

9.9

9.10

9.11

9.12

9.13

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.

The subsoils will then be dug out and placed on the other side of the trench, as per the
example below.
Insert 4143: Subsoils Dug out of the Trench

Subsoils \ Topsoils

Once the cable has been laid, the subsoils will be placed back in the trench. Where there
is a clear colour difference within the subsoils, so far as practicable the lower subsoil will
be put back first and the upper subsoil above that, which is likely to happen anyway as the

lower soil is at the top of the pile.

If dry and lumpy the subsoils will be pressed down by the bucket to speed settlement. If

the soils are settling well no pressing-down is required.

The topsoil will then be returned onto the top of the trench. It is likely, and right, that the
topsoil will sit a few centimetres higher than the surrounding level. This should be left to

allow it to settle naturally as the soils become wetter.

If there is a surplus of topsoil this may be because the lower subsoils were dry and blocky
and there are considerable gaps in the soil. These will naturally restore once the lower soils
become wet again. If the trench backfilling will result in the soil being more than 5-10cm
proud of surrounding levels, which is unlikely but possible, the topsoil should not be piled
higher. It should be left to the side, and the digger would return once the trench has settled
and add the rest of the topsoil onto the trench at that point. With the sandy soils at this site

this is not expected to be an issue.

Any excess topsoil should not be piled higher than 5 — 10cm above ground level.
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9.14  If considered appropriate, a suitable grass seed mix could be spread by hand over any

parts of the trenches that would seem likely to benefit from extra grass.
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10

CABLE ROUTE CORRIDOR

The Areas

10.1  This chapter refers to the area across which the cables will be run, notably fields 26, 27,
28, 30, 31, 32 and 33 as shown below (from Figure 3.1 Field Boundaries Plan).
Insert 44: Cable Route Area (in yellow)
Pre-entry Soil Survey

10.2 A pre-entry soil survey will be undertaken. This is described in sections 3.11 to 3.17. This
will inform the final SRMP on the soils type, suitability for being handled and ALC grade.
The Proposed Works

10.3  The works will involve:

(i) temporary construction compounds, such as the example below. These may be

shared with those for the solar PV arrays;

Insert 45: Example temporary construction compound
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(ii) the potential stripping of topsoil across the working width, to be stored temporarily in a

bund, as per the example below. In some cases the working width may not need to

be stripped;
Insert 46: Example of temporary bund (example shown in a water pipeline)

(iii) the trench will then be dug, with the subsoil placed separately to the topsoil. An

example is shown below, but the details will be determined prior to survey works;

Insert 47: Example of soil storage

(iv) the cable is then laid into the trench, possibly with some material as protection against

stones etc.

(v) following cable installation, the subsoil will then be replaced in the trench;

(vi) subsequently the topsoil will be replaced across the working width, following the soil

handling and management principles to be set out in the SMP, and the land returned

to the landowners for continued farming.

10.4  Working widths will vary, narrowing for gaps through hedgerows or widening for deeper

excavation areas (eg for boring under transport routes or watercourses). The details will

be developed pre-soil survey, and the soil survey (see section 3) will cover the working

corridor.

Soil Management

10.5 For successful restoration to a farming use, the key is to restore the topsoil and upper

subsoil to the same profile, without compaction, as they are before construction

commences. Plants will root down to about 1 — 1.2 metres, but the top 60cm is the most
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10.6

important for plant growth. This is usually a topsoil and upper subsoil layer.

The Applicant commits to ensuring that the ALC grade of land disturbed by the proposed

10.7

works, is not adversely affected.

The key principles for successfully avoiding damage to soils are:

10.8

e timing of works involving moving soils;

e storing soils;

e retaining soil profiles during restoration;

e avoiding compaction;

e ameliorating compaction.

The most important management decision/action to avoid adverse effects on soils is the

10.9

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

conditions are sufficiently dry, then damage from vehicle trafficking, moving and trenching

will be minimal.

All soils should only be handled in a dry and friable condition, and (subject to the

10.10

comments below) soil handling will principally be confined to the drier summer period

(March or April through November) to minimise risk of soil damage. This will minimise the

need to recondition soils, which requires additional space and time. This is important for

land to be restored to agricultural use rapidly. Soil handling methods will normally be as

specified as in the Defra Construction Code of Practice for the Sustainable Use of Soils

on_Construction Sites (including accompanying Toolbox Talks) and the Institute of

Quarrying Good Practice Guide for Handling Soils (2021), which now provides good

practice guidance for soils in all handling instances, not just quarrying.

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

10.11

Guidelines the field capacity period, i.e. the days in the year when soils are saturated, is

about 126 days per year.

The soils are generally resilient, and any damage from vehicle trafficking can generally

10.12

be made good by mechanical husbandry once the soils start to dry in the spring.

The period when soils are least likely to be wet is between March/April and November,

but with seasonal variations (the English weather being unpredictable). To the extent that

it is feasible, topsoil movement should be targeted for this window. Topsoil stripping

could be phased ahead of deeper trenching works.
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10.13 Handling of the upper subsoils (30-60cm depth) should be carried out when the soils are

not saturated. They should be stored separately to the topsoils, and if dug out when wet,

allowed to dry in bunds of no more than 1 metre in height prior to storage at any greater

depth, as per the Defra Code of Practice.

10.14 As a general rule the soil is least likely to be suitable for being handled between the

months of November and March inclusive. In this period the advice of an appropriately

experienced soil surveyor, to advise on the suitability of the soil for being trafficked and

handled, should be taken. This will include inspections of the site and will involve the

examination and consistency tests set out in the Institute of Quarrying’'s Good Practice
Guide to Handling Soils (2021).

10.15 Regarding reinstatement of the cable trench, replacement of the upper subsoil and topsoil

should be undertaken in reverse order, and so far as is possible carried out when soils

are dry, as they will then restore more rapidly and require less restorative mechanical

work.

10.16_ Guidance on stockpiling is set out in the Construction Code of Practice For the Sustainable

Use of Soils on Construction Sites, Defra (2009), an extract from which is at Appendix
KCCA4.

10.17 Advice on soil testing is set out in Appendix KCC2.

10.18 In instances where it is not possible to avoid undertaking construction activities when

soilsare 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.

10.19 Soil suitability testing, as described in Appendix KCC2, should be undertaken prior to

any movement of soil.

Storing Soil and Restoring Soil

10.20 The quantities of soil involved are limited and topsoil mounds would be a maximum of

1m - 2m high. This will not result in the soil becoming anaerobic even in storage in a

bund formore than 12 months. Advice on the stockpiling of soils taken from the

Construction Codeof Practice for the Sustainable Use of Soils on Construction Sites

(Defra, 2009) is reproduced in Appendix KCC4. These areas will need to be managed
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during the life of the Proposed Development to prevent the establishment of woody

growth or brambles.

10.21 The following photograph, from January 2023, shows topsoil being stored next to the

temporary access track for the Viking Link cable works in Lincolnshire

Insert 48: Topsoil storage for Viking Link Cable Works

10.22 The following photograph, taken November 2023, shows topsoil recently moved to create

a construction compound for the Elsham — Lincoln water pipeline.

Insert 49: Topsoil storage at Elsham

10.23 It may be appropriate to protect the bund with fencing if livestock are present.
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Insert 50: Topsoil Bunding

10.24 The mound should be kept clear of woody vegetation. It should be managed to control

weed growth.

10.25 The mound should not be moved for restoration unless the soil is sufficiently dry. Testing

the centre of the mound with a soil auger should take place before the soil is moved.
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14011 OPERATIONAL PHASE: LAND MANAGEMENT

Solar PV Arrays

4011.1 The land around the Solar PV Arrays may be managed by the grazing of sheep.

4011.2 Panels grazed by sheep tend to be free of weeds, as shown below.

Insert 4251: Sheep Grazing Under Panels

4011.3 Mechanical management is also possible, and an example is shown below.

Insert 4352: Mechanical Management

1011.4 Any localised weed treatment can be carried out at the appropriate time of the year using

a quad-mounted sprayer, or by hand using a strimmer or knapsack sprayer.

Ongoing Maintenance
1011.5 There are many different cleaners on the market, some tractor based and some operated

from smaller machines, such as below.
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Insert 4453: Cleaning of Solar Arrays

4011.6 All the fields are wet in places, and therefore the cleaning should be timed so far as possible
to avoid the December to March period for the site.

4011.7 If vehicles, including farm vehicles, cause ruts in the soil these will naturally repair in time,
especially as the land is grazed by sheep and their feet are excellent at levelling land.
Alternatively a light harrow or rolling will restore the ruts, when the soil is still soft enough
to roll but hard enough to not rut more.

Insert 45654: Ruts Caused by Vehicles

1011.8 If vehicles have caused rutting it is probably, as per the example above, only localised. In
the photograph above this is a wet spot, and on the land either side of the ruts within the
row there is no evidence of wheel indentation. If these areas are not levelled they will tend
to sit with water in them.

49 KCC3269 0SRMP Jun 24



4011.9 In some cases rutting may be deeper. The following is a very wet area (the reedy vegetation
shows this) and a repair was required. This will necessitate more active repair. There are
only a few small, localised areas of non-sandy soils on this site, so this is not expected to
be an issue.

Insert 4655: Deeper Rutting

4611.10 Localised, small rutting should be repaired by either treading-in the edges with feet,
by light rolling or harrowing, or adding a small amount of soil simply to fill-in the depression

so that water does not collect there.

1011.11 Deeper rutting will require either light harrowing in the drier period, or some soil

adding, or both, before reseeding.

Emergency Repairs

1011.12 For the duration of the operational phase there should be only localised and
infrequent need to disturb soils, such as for repair of a cable. Any works involving trenching
should be carried out, ideally, when the soils are dry but recognising that any works will be

those of emergency repair, that may not be possible.

4011.13 Accordingly if new cabling is needed and has to be installed in wet periods, it can

be expected that the trench will look unsightly initially, such as the example below.
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Insert 4756: Trench During Wet Period

1611.14 Any area disturbed should be harrowed or raked level once the soils have dried,

and be reseeded. These areas will be small, and this can probably be done by hand.
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14112 OPERATIONAL PHASE: SOIL STORAGE

1112.1 The critical part of successful long-term storage of soils is to place the soils into storage

bunds when the soils are dry.

4112.2 Ongoing maintenance should ensure that the bunds remain free form woody vegetation (eg
brambles, elder) and that the soil bunds do not erode. For this reason the bunds should be
seeded with a grassland mix, as the roots of the grasses will help bind the surface and

prevent water channels forming.
H12.3 At least once per year the bund should be managed, ideally by mowing or strimming.
1112.4 For the bund near to the substation and battery storage, where a larger bund is being
created, it should be possible for a tractor with a hedge cutter attachment to travel along

the edge of the bund and mow the sides. An example is shown below.
Insert 4857: Mechanically Managed Soil Bund
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4213 DECOMMISSIONING

4213.1 Given the length of time before decommissioning it is likely that the ALC methodology will
have been amended by then. Further, unless we are successful as a world, climate change
may have altered the seasons and rainfall patterns. Therefore this guidance is prefaced
with a requirement for a suitably qualified soil scientist to revisit the site prior to

decommissioning, and to update the guidance and timing.
4213.2 The objective is to remove panels and restore all fixed infrastructure areas to return the
land to the same ALC grade and condition as it was when the construction phase

commenced.

Removal of Panels

4213.3 A qualified soil scientist should advise prior to decommissioning time. The effects of climate
change in 40 years time may mean that these dates, applicable in 2023, are no longer

applicable.
4213.4 Once the panels have been unbolted and removed, the framework will then be a series of

framework posts, as shown below.
Inserts 49-58 and 5059: Examples of Framework Posts
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1213.5 These will be removed by low-ground pressure machines, in a reverse operation to the
installation. These machines will provide a pneumatic tug-tug-tug vertically upwards. This
will break the seal between soil and framework post, and once that surface tension is
released the framework post will come out easily.

4213.6 The framework posts will be loaded onto trailers and removed.

4213.7 There will be no significant damage to the soils, and no significant compaction.

Removal of Cables

4213.8 Cables buried less than 1 metre deep will be removed. This is likely to need a trench to be
dug. This will be done is done mostly with either a mini digger or a trenching machine.
Trenches will mostly be at depths of 0.8 — 0.9m where soil depth permits, although the
CCTV trenching around the periphery could be shallower. An example trench, with the
topsoil placed 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.

Insert 6160: Example Trench Insert 6261: Topsoil Replaced

4213.9 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 KCC3).
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Insert 6362: Machinery Used for Trenching

Cable trenching, showing topsoil stripped and set to one side, with
subsoil placed on the other side ready for reinstatement (photo
courtesy of British Solar Renewables)

4213.10 Once the trench has been backfilled it can be left for cultivation with the rest of the

field post removal of panels.

Removal of Fixed Infrastructure

1213.11 Switchgear, such as that shown below, will need to be removed.
Insert 5463: Switchgear

1213.12 Low ground pressure vehicles, and cranes, will be needed to lift the

decommissioned units onto trailers, and removed from site. An example is shown below.
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Insert 6564: Example of Low Ground Vehicles

4213.13 Any concrete bases will need to be broken up. This will most likely involve breaking
with a pneumatic drill to crack the concrete, after which it can be dug up and loaded onto
trailers and removed.

1213.14 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.

Inserts 56-65 and 5766: Example of Tractor Mounted Equipment

Tracks
1213.15 The tracks will be the last fixed infrastructure removed. The tracks will have been
used for vehicle travel during the decommissioning stage. The tracks will also be used for

removal of material from the tracks themselves, which will be removed from the furthest
point first.
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1213.16 The stone will be removed and any matting removal. The base will then be
loosened by subsoiler or deep tine cultivators, depending on specific advice given by the

soil expert at the time following and analysis of soil compaction and condition.

Reinstatement of Soils

1213.17 Topsoil from the storage bunds will then be returned and spread to the depth
removed (typically 10-15cm). The area will then be cultivated, probably in combination with

the whole of each field.

Fences and Gates

1213.18 This will be removed in the summer months, after the panels have been removed.
This will involve a tractor and trailer. The CCTV cabling is shallow buried and will probably
pull out without the need for trenching, but if required tranches will be dug, as described

above, and replaced in order once the cables have been removed.

Cultivation

4213.19 The fields will be handed back to the farmers. Whether they are handed back as
grassland or sprayed off and cultivated, will be determined in discussions with each
landowner.
Run-off

4213.20 None of the decommissioning activities should increase the risk of run-off from the
site.
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APPENDIX KCC1
Agricultural Land Classification

(Text and Key Plans)
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APPENDIX KCC2
IQ Advice on Soil Suitability
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Appendix KCC3
Agricultural Good Practice Guidance for
Solar Farms (2013)
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Agricultural case studies

BRE National Solar Centre Agricultural Good Practice Guidance for Solar Farms

Benbole Farm, Wadebridge, Cornwall

One of the first solar farms developed in Britain in 2011,

this 1.74 megawatt installation on a four-hectare site is well
screened by high hedges and grazed by a flock of more than
20 geese. A community scheme implemented by the solar
farm developers enabled local residents to benefit from free
domestic solar panels and other green energy projects

[

Higher Hill Butleigh, Somerset

Angus Macdonald, a third-generation farmer, installed a five
megawatt solar farm on his own land. Located near Glastonbury,
the site has been grazed by sheep since its inception in 2011.

Eastacombe Farm, Holsworthy, Devon

This farm has been in the Petherick family for four generations,
but they were struggling to survive with a small dairy herd. In
2011/12, a solar developer helped them convert eight hectares
of the lower-grade part of their land into a 3.6 megawatt solar
farm with sheep grazing, which has diversified the business,
guaranteeing its future for the next generation of farmers

Newlands Farm, Axminster, Devon

Devon sheep farmer Gilbert Churchill chose to supplement his
agricultural enterprise by leasing 13 hectares of grazing land for a
4.2 megawatt solar PV development, which was completed in early
2013. According to Mr Churchill, the additional income stream is

“a lifeline" that “will safeguard the farm'’s survival for the future”.

82 KCC3269 0SRMP Jun 24



BRF National Solar Centre Agricultural Good Practice Guidance for Solar Farms 5

revemper Farm, Newquay, Cornwall Yeowood Solar Farm, North Somerset

In 2011, the Trewithen Estate worked with a solar developer to Completed in 2012, this 1.3 megawatt installation on 4 hectares
build a 1.7 megawatt solar farm on 6 hectares of this south-facing of land surrounds a poultry farm of 24,000 laying hens, which
block of land, which had good proximity to a grid connection. are free to roam the land between and underneath the rows
During the 25-year lease, the resident tenant farmer is still able of solar modules, as well as other fields. The Ford family, farm

to graze the land with sheep at his normal stocking density, owners, also grow the energy crop miscanthus to heat their
and is also paid an annual fee to manage the pasture. eco-friendly public swimming pool and office units.

Wyld Meadow Farm, Bridport, Dorset Wymeswold Solar Farm, Leicestershire

Farmers Clive and Jo Sage continue to graze their own-brand The author pictured in July 2014 at Britain's largest connected
Poll Dorset sheep on this 4.8 megawatt solar farm, established solar farm. At 33 megawatts, this development provides

on 11 hectares in 2012, The solar farm was designed to have enough energy to power 8,500 homes. Built on a disused
very low visual impact locally, with an agreement to ensure arrfield in 2013, this extensive installation over 61 hectares (150
livestock grazing throughout the project’s lifetime. acres) received no objections during planning and is grazed

by the landowner’s sheep — just visible in the background.

e

,fx"‘/////ll'
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Appendix KCC4
Extracts from Construction Code of

Practice for the Sustainable Use of

Soils on Construction Sites (Defra)
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www.defra.gov.uk

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

Department for Business

B I S Innovation & Skills q
defr

Wr@ Material change for a
| a better environment
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Appendix KCC5
Application Plan of Site Layout
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