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1 INTRODUCTION

Purpose and Scope of the Document

1.1 The outline Soil Management Plan (0SMP) sets out the key principles and considerations
for the handling of soils for the Proposed Development. It is intended that this is an outline
of a Soil Management Plan that will be required under the Development Consent Order
(DCO).

1.2 The document therefore needs to be read as one setting out the principles.
1.3 The oSMP has been prepared by Tony Kernon of Kernon Countryside Consultants Ltd. It
draws on a detailed Agricultural Land Classification_(ALC) and soil survey carried out by

Roberts Environmental Ltd. Relevant extracts are reproduced in Appendix SMP1.

14 This revised oSMP _has been revised following the relevant representation of Natural

England (NE) dated 28 August 2025, and addresses those comments. NE’s comments

were that:

(i) pre-commencement soil information for the cable route and enhancement areas+ [Formatted: Indent: Left: 1.25 cm, Hanging: 0.75 cm

should be included. This has been addressed with new sections (now 10 and 14);

(i) temporary construction compound areas should be measured if possible and recorded

pre-entry. Section 7 has been expanded to provide greater details on these areas;

(iii) _clarity is required in the text to confirm that all land temporarily affected will be restored« Formatted: List Paragraph,DBK List,Main Body of Text,BW
X X X Body Text Report, Table List,Neo: Table List,DHLP sub title,ES
to comparable ALC grade. This was always intended, and this has been addressed Bullet List,No Number Text,Paragraph,Paragraph List,Dot pt,No
by amendments to the text to confirm this commitment, with edits to sections 2, 7, 8, 9 ?22;'3‘-3,}gt‘jﬁeﬂa{,i?.;aff‘lﬁﬂi,ﬁﬁ hfgﬂCh?rzlg iﬁtﬂ;nging: 0.75
11 cm, Numbered + Level: 1 + Numbering Style: i, ii, iii, ... +
and 11, Start at: 1 + Alignment: Left + Aligned at: 0.63 cm + Indent
at: 1.27 cm

[ Formatted: Font: (Default) Arial, 10.5 pt

1.5 A revised oSMP has been submitted to NE for comments and has been amended in

response to further comment, in particular in section 14 to clarify the Ecological

Enhancement Areas covered by the oSMP.

Structure of Report
146 This oSMP:

e sets out the key recommendations in section 2;

e describes the soil resource in section 3;

e describes and sets out the key principles of soil management in section 4;
e describes soil suitability tests in section 5;

e summarises the construction phasing and timing in section 6;

e sets out the soil handling methodology for construction compounds in section 7;

[ Formatted: Superscript
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1.87

1.8

e sets out soil methodology for the access tracks and bases in section 8;
e sets out soil methodology for the solar PV arrays in section 9;

e sets out the soil survey and works for inter-area cabling in section 10;

e sets out the substation and BESS in section 101;
e sets out the on-site fencing in section 12%;
e sets out drainage in section 132;

e sets out soil survey and works for the ecological enhancement areas in section 14;

e sets out operational phase soil management in section 153;

e and sets out the principles for decommissioning in section 164.

Implementation of this o0SMP, and adherence to its principles, will be the responsibility of

the site manager.

The May 2025 draft oSMP contained many pages of extracts from key documents. In this<

revision these have been referenced but the extracts have not been appended, to keep the

document size down. Full references are at section 17.

3 KCC3858 0SMP (May-25-FinalR) v2 215' Jan 2026
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2 KEY OBJECTIVES AND RECOMMENDATIONS

Objectives [ Formatted: Font: Bold, Underline

2.1 The objectives of the oSMP are to set out the principles for soil handling and management

to minimise disturbance to soils and to ensure, and the Applicant commits to, restoration of

disturbed land to the same ALC grade following construction works or at decommissioning,

whichever is relevant.

Key Recommendations [ Formatted: Font: Bold, Underline

242 The soils are generally fairly resilient in this relatively dry part of the country.

2.23 The soils across the site are a mix of Grades 1 and 2 and Subgrades 3a and 3b. Those
graded Subgrade 3b are more susceptible to being damaged if moved when wet. Whilst
these soils can be recovered and restored easily, it is recommended that the phasing and
site works are programmed so far as possible to aim to complete the installation of the
panel legs and the fixing of the solar PV arrays to minimise trafficking between November

and March.

2.34  Whilst there will be a few periods when they will be too wet to be worked (depending upon
the weather), works into the winter will not generally require extensive restoration, as the
soils will be resilient, but should be avoided if possible. Therefore whilst this oSMP seeks
to minimise trafficking over land in the November to March period, if ground conditions are
suitable then works can continue in that period. Adherence to the soil suitability tests

described in this oSMP will enable flexibility of construction periods.

2.45 Itis recommended that the key managers read and follow the soil suitability tests set out in
this report, thus reacting to seasonal variations and providing flexibility. There is also some

variation between the soil types as set out in this oSMP.

[ Formatted: Superscript
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THE SOIL RESOURCE

3.1

3.2

3.3

The soils are described in the Agricultural Land Classification (ALC) report by Roberts

Environmental Ltd, the text and plans from which are reproduced in full in Appendix SMP1.

Four soil types have been identified, as described below:

Soil Type 1. Comprised mainly heavy silty clay loam topsoil to typically 20cm with
subangular blocky structure. Subsoil was regularly observed as silty clay with a coarse
prismatic, defining the Slowly Permeable Layer at 20cm depth. These profiles were
assessed as Wetness Class Il and are predominantly limited in their agricultural
capability by wetness, resulting in ALC Grade 3b for this Soil Type.

Soil Type 2. Typically identified as heavy clay loam topsoil to an average depth of
42cm with subangular blocky structure. Subsoil was typically observed as a coarse
prismatic clay, resulting a Slowly Permeable Layer assessed at 42cm. This profile was
assessed as Wetness Class |l and was limited to ALC Grade 3a due to soil wetness
limitations.

Soil Type 3. Soil Type 3 was identified with variable characteristics, but typically
having a heavy silty clay loam topsoil of an average 34cm thickness and a subangular
blocky structure. The initial subsoil was identified as a subangular blocky clay, which
further developed into a well-drained fine sand of single grain structure at 90cm. Soil
Type 3 was determined to be well drained (Wetness Class |) which resulted in ALC
Grade 2 due to both droughtiness and wetness limitations on this soil type.

Soil Type 4. Typically encountered as a freely draining fine sandy silt loam topsoil of
average 39cm thickness, underlain by a fine sand of single grain structure. This soil
type was defined as well drained (Wetness Class |) with no limitations relating to the

soil physical characteristics.

These soil types are shown below.

5 KCC3858 0SMP (May-25-FinalR) v2 215' Jan 2026
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Insert 1: Type 1
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KEY PRINCIPLES

4.1

4.2

4.3

44

4.5

Guidance

Soil management principles are set out in a number of documents, but those of most

relevance are:

e Code of Practice for the Sustainable Use of Soils on Construction Sites, Defra (March
2011)(extracts-in-Appendix SMP2);

e Working with Soil Guidance Note on Benefitting from Soil Management in
Development and Construction, British Society of Soil Science (v 3 January 2022)
(Appendix-SMP3);

e  Good Practice Guide for Handling Soils in Mineral Workings, The Institute of Quarrying
(July 2021)-(extracts-in-Appendix SMP4);

e Building on Soil Sustainability: principles for soils in planning and construction,
Cornwall Council and others (September 2022)(Appendix-SMP5);

e Planning and aftercare advice for reclaiming land to agricultural use, Natural England
(April 2022), especially in respect of soil bund management.(Appendix-SMP6)

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 the soils will be reinstated shortly after they are lifted out (ie this is a

swift process).

For those areas where soil needs to be disturbed to create the bases for the substation and
some fixed equipment, the soil will be stored in suitably-managed areas. The soil needs to
be looked after because it will be needed at the decommissioning phase to restore the land
under the bases back to agricultural use.

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

It will be evident where topsoil becomes subsoil. In most places the topsoil is about 30cm

— 35cm deep, with a graduation to a lighter-coloured subsoil, as shown in the photographs
in section 3 describing the soil resource.

7 KCC3858 0SMP (May-25-FinalR) v2 215' Jan 2026
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4.6

4.7

4.8

4.9

Purely for illustration the following pit, and soil profile, from some of the Grade 2 land within
the Site shows the clear distinction between topsoil and subsoil. Operatives should

familiarise themselves with this distinction.

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. 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.

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.

8 KCC3858 0SMP (May-25 FinalR) v2 215 Jan 2026
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4.10

4.11

4.12

4.13

Vehicle travel over soils creating limited impact is shown below. This is good practice and

is to be aimed-for, so far as possible.
Photo 3: Soils Suitable for Trafficking

Poor practice is shown below. If this type of soil disturbance occurs it can be rectified, as
set out below, but as a point of principle if soils are rutting as shown below they are not well
suited to being trafficked. Work should, so far as possible, be delayed until soils dry out.
Photo 4: Soils not Suitable for Trafficking

The heavier silty-clay and clayey soils identified in section 3, which are widespread across
the site, will be most susceptible to this type of damage. Minimising travel over those soils
from November to March in most years is recommended, but in wet years this period could

be extended.

The lighter Type 4 soils of the eastern area are less prone to damage, and can be worked
for much of the year, generally requiring extra care in the December to February period
after prolonged rain. However, as these areas are intermixed with heavier soils, separate

working practices are not considered to be feasible.

9 KCC3858 0SMP (May-25 FinalR) v2 215 Jan 2026
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4.14

4.15

4.16

417

4.18

4.19

As a general rule any activity that requires soil to be dug up and moved, such as cabling
works, should be minimised during the winter. 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. The period when soils are most likely to be saturated, and therefore
assessing soils before works commence is important (see below), is shown below.

Table 1: Unsuitable Period for Working with Soils

Soil Type Likely Period When Soil Suitability Tests Are Important
Subgrade 1, 2 and 3a November to March
Subgrade 3b November to March

Works within these periods may be able to take place, but it will be necessary to carry out
soil suitability tests more frequently as there will be times within those periods when soils

will be too wet to handle.

Soil handling/assessment guidelines are set out in section 5.

The equipment used to construct solar farms is generally lightweight, as explained later in
section 9. It is unlikely that deep compaction will be caused, even with travel in suboptimal

conditions.

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.

Retaining Soil Profiles
The successful installation of cabling at depths of >60cm requires a trench to be dug into
the ground. Topsoils vary across the site but the coverage is generally about 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-SMP7)-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”.

10 KCC3858 0SMP (May-25-FinalR) v2 215' Jan 2026
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4.20

4.21

4.22

4.23

4.24

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.

Avoiding Compaction

It is stressed that the objective of the oSMP is to avoid causing compaction. Compaction
by normal machinery is very unlikely to affect land quality, but it results in the need for
physical ameliorating with consequent cost implications. It should be avoided wherever

possible.

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 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

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.

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.

Photos 5 and 6: Inter-row Localised Soil Disturbance and Subsequent Restoration

11 KCC3858 0SMP (May-25-FinalR) v2 215' Jan 2026
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4.25

4.26

4.27

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, when

conditions are suitable. This is illustrated below

Photo 7: Localised Restoration
T

The soils across the site, provided they have dried sufficiently, will readily restore. The ruts

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

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

reseeding.

12 KCC3858 0SMP (May-25-FinalR) v2 215 Jan 2026
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SOIL SUITABILITY TESTS

5.1

52

5.3

54

5.5

The soils across the site are generally able to be worked between April and October.

Avoiding the November to March period if possible is recommended.

The heavier clayey soils are most susceptible to traffic damage when wet. They will
therefore need to be assessed after prolonged rain, depending upon the activities
proposed.

Guidance on determining soils suitability to be handled is set out in the Good Practice Guide
for Handling Soils, Appendix SMP42.

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.

Photo 8: Indication of When Soils are Too Wet (not taken at this site)

If the soils once rolled then cannot be held in this manner and break or crumble, as shown
below, they are likely to be suitable for being handled. See the test methodology in
Appendix SMP42.

13 KCC3858 0SMP (May-25-FinalR) v2 215 Jan 2026
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5.6

Photo 9: Soils Suitable

The following soils, from some of the Grade 2 land within the Site, crumble and are suitable

for being moved and handled.

Photos 10 and 11: Suitably Dry Soils
: \ \\"ﬂ TN
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CONSTRUCTION PHASING AND TIMING

6.1

6.2

6.3

6.4

6.5

6.6

Works will start with the construction of the access bellmouths, then the construction

compounds, internal drainage works etc.

The access tracks will then be laid. It will be possible to construct the tracks from the
highway in, minimising the need to travel over surrounding agricultural land, if the soils are

damp. There are existing tracks around the site that will facilitate access.

Works to install and connect the solar PV arrays will then take place. This will be planned,
so far as possible, to mostly take place from late spring and should be complete by

November. Cable connections will continue thereafter.

The construction programme obviously involves the potential to slip into winter work, and

so care will be taken to minimise soil disturbance as much as possible.

Restoration of areas that have been trafficked will take place towards the end of the
construction period, in about October/early November, prior to seeding with grass. If the
programme, or the weather, means that the ground conditions are not suitable then this
work will be delayed until ground conditions are suitable the following spring.

The construction compounds will be removed in suitably dry conditions after the

construction is complete, and those areas restored and seeded.

15 KCC3858 0SMP (May-25-FinalR) v2 215' Jan 2026
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7 CONSTRUCTION COMPOUNDS

Construction MethodologyCompound Location

71 A-tTemporary construction compounds will be created at the start of construction and

reinstated at the end. These are Works Order 10.

7.2 The locations are shown as Works Order 10 on the extract from 2.2 Works Plan [APP-007] [Formatted: Font: Bold

below.

Insert 5: Extract from Works Plan

Grade 3b, Grade 3a, [ Formatted: Font: (Default) Arial, 10 pt

WORKS PACKAGE [ Formatted: Font: (Default) Arial, 10 pt

‘WORK ORDER 1
‘WORK ORDER 2

‘WORK ORDER 3

LXEX5 WORK ORDER 4
". .""/’ / :l ‘WORK ORDER 5
.‘.“.“?“\Q %% 5 WORK ORDER 6
.‘ ""' : ’*."A. ]:]:‘H—’I 'WORK ORDER 6a
A\ 5252 WORK ORDER 7
[ ] work orDER 8
[ work oroER 9
E=—7 work ORDER 10

Grade 3b, Grade 33, Grade 2, [ Formatted: Font: (Default) Arial, 10 pt
[ Formatted: Font: (Default) Arial, 10 pt
7.3 The two primary construction compounds are shown as being on subgrade 3a quality land. [ Formatted: Font: (Default) Arial, 10 pt

Of the secondary construction compounds, one is on Grade 2 and two are on subgrade 3b.

7.4 The secondary compound on Grade 2 needs to be located south of Littleborough Road,

and so the use of Grade 2 was not avoidable.

Construction Methodology, “ [Formatted: Font: Bold, Underline

7.52 Construction compounds are built by either matting over the top of the topsoil, or by [FWmaﬂed: Line spacing: 1.5 lines
stripping topsoil and storing that on the edge of the site. A matting is then laid down, and

stone imported and levelled, as shown below.

[ Formatted: Superscript
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Photo 12: Newly-laid Construction Compound (Elsham-Lincoln Pipeline)

— —

7.63 The matting prevents the stone from mixing with the subsoil, as shown below.
Photo 13: Matting

7.74  Topsoil if removed will need to be stored short-term, such as shown below. If soils are still
wet when moved, the storage should be no higher than 1m, but otherwise temporary

storage can be up to 3m in height.

{ Formatted: Superscript
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7.107

7.118

7.129

7.130

Photo 14: Topsoil Storage Example

Movement of Soils

The soils need to be sufficiently dry to handle. The works will be scheduled to start when

soils should be dry.

Guidance on determining soils suitability to be handled is set out in the Good Practice Guide

for Handling Soils, Appendix SMP42 and in section 5.

As described in this 0SMP, most of the soils across the site will be suitable for being moved
for much of the year. However after prolonged periods of rain, especially in the November
to March period, the advice in section 5 on assessing suitability should be followed.
Generally the programme seeks to avoid working the soils in this period.

The topsoils will be stripped to a depth of 30cm, and placed in short-term storage in

locations not at risk of flooding.

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.
Therefore if the construction compounds are not to be removed before the wet weather in

the autumn, the bunds should be seeded with grass, as per the example below, at a suitable

time of the year. The compound can then be reinstated after April the following year.

18 KCC3858 0SMP (May-25-FinalR) v2 215 Jan 2026

[ Formatted: Superscript




Photo 15: Grass-seeded Soil Storage

Removal
7.1414 The removal of the construction compound should be timed for dry weather. That will be

before November or in the following spring.

7.152 At the end of the construction process, the aggregate will be removed. This can be seen
in progress below.

Photo 16: Start of Restoration of Construction Compound

7.163 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.

7.174 Panels can then be installed over the construction compound, or the area returned to

agricultural use.

715 T inal Lo ined.

Land Quality Following Reinstatement [Formatted: Font: Bold, Underline

7.18 The soils will be returned to the same depth. The ALC grade will be unaffected. The

Applicant commits to restoration back to comparable ALC grade.

{ Formatted: Superscript
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TRACKS AND INVERTER SUBSTATIONS

8.1

8.2

8.3

8.4

Construction Methodology

Track construction involves removing the topsoil, normally to a depth of 30cm, and placing
it to the side of the track (therefore enabling easy return to the same place on
decommissioning). A geotextile membrane is then spread over the upper subsoil, and the
track surface is laid onto this.

The small areas of fixed equipment will stand on a similarly-constructed hardstanding or

concrete foundations, requiring some removal of soil to create the foundation.

Soil Management

Soil should be stripped 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 consistent across the site and a stripping depth of 30cm will
be a suitable maximum depth for topsoil in most cases, although rarely will it need to be

stripped to such a depth. See section 5 for the tests.

Soil stripping should be carried out in accordance with Defra’s “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.

Replacement

8.5

The soils will be replaced on decommissioning (see section 16) and the Applicant commits«

to restoration back to comparable ALC grade.

21 KCC3858 0SMP (May-25-FinalR) v2 215' Jan 2026
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SOLAR ARRAYS AND ON-SITE TRENCHING

9.1

9.2

9.3

9.4

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

plans.

Construction Methodology

The installation should be carried out so far as is practicable and possible 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 be
possible for most of the year, but extra care will be needed between November and March,

and this period should be avoided if possible. If conditions are suitable, this stage of the

installation should create no soil structural damage or compaction, as shown below.
Photos 17 and 18: Ground After Construction

Soil Management
A suitability test, as described in section 5, 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.

Photo 19: Track Marks

In most years work access to the land is not restricted between March and November.

Between those periods the ground conditions will normally be resilient to vehicle trafficking.

22 KCC3858 0SMP (May-25-FinalR) v2 215 Jan 2026
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9.5

9.6

9.7

9.8

9.9

In winter periods the soils are more likely to be saturated, especially to the west, 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.

Work in suboptimal conditions should be minimised. The layout includes a network of
access tracks and in most cases once legs have been installed, only small numbers of

vehicle movements will be needed between each string of panels.

The machinery normally used is small, lightweight and tracked, and damage to soils will
generally be minimal.
Insert 65 and Photo 20: Example or Leg Piling and Panel Moving Equipment

e

Any surface disturbance will be limited, will not result in deep compaction, and can be

ameliorated easily in the spring, as described above.

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.
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9.10

9.1

9.12

9.13

9.14

Photos 21 and 22: Horticultural Machinery

i »

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.

Construction Methodology

Cabling is done mostly with either a mini digger or a trenching machine. The cable routing
areas are shown on the plans. Trenches will be at varying depths. An example trench,
with the topsoil, placed on one side (0-30cm) and subsoil on the other (below 30cm), is

shown below, and with the soil put back after cable installation. This methodology should

be followed.
Photos 23 and 24: Cable Installation

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

back in reverse order, ie subsoils 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).

24 KCC3858 0SMP (May-25-FinalR) v2 215 Jan 2026

{ Formatted: Superscript




9.15

9.16

9.17

Insert 67: Machinery Used (extract from BRE Good Practice Guidance)

‘ x - ioegy i
Cable trenching, showing topsoil stripped and set to one side, with

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

The trenches are narrow (mostly 40-70cm). 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.

Photo 25: 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).

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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9.18

9.19

9.20

9.21

9.22

9.23

9.24

The subsoils will then be dug out and placed on the other side of the trench, as per the

example below.
Photo 26: Subsoils Dug out of the Trench

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 returned to add back the surplus

soil once the trench has settled and add the rest of the topsoil onto the trench at that point.

Any excess topsoil should not be piled higher than 5 — 10cm above ground level.

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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Restoration, [ Formatted: Font: Bold, Underline

9.25 These works will restore the land without any adverse effects on ALC grade. The Applicant

commits to restoration back to comparable ALC grade.

[ Formatted: Superscript
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10

INTER-AREA CABLING

10.1  Cable infrastructure is required connecting the panel areas, as shown below.
Insert 8: Area for Cabling
i
Proposed Pre-Entry Soil Survey
10.2  As part of the preparation of the SMP a soil survey 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.
10.3  The survey will identify the soil resource. In particular it will identify and map:
e topsoil type;
o topsoil depth;
e subsoil type and depth;
e any limitations from poor drainage.
10.4  This detailed survey will be undertaken across all areas where soils will be disturbed.
10.5 The ALC grade along the route will be calculated so as to inform the works and so as to
enable the ALC grade to be retained post-installation of the cable.
10.6  The detailed pre-entry survey will be written up recording ALC grade, topsoil depth,
subsoil conditions and texture to inform the SRMP.
Construction Methodology
10.7  The works will involve:

(i) _the potential stripping of topsoil across the working width, to be stored temporarily in a
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bund, as per the example below. In some cases the working width may not need to

be stripped. The working width in most places is anticipated to be around 30m wide;

Insert 9: Example of temporary bund (example shown in a water pipeline)

(i) 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 10: Example of soil storage

EDGE OF WORKING ZONE
EDGE OF WORKING ZONE
DEMARCATION BY DEMARCATION BY
TEMPORARY FENCING OR TEMPORARY FENCING OR
SIMILAR SIMILAR

APPROX DIG

DOWN LEVEL

FOR TOPSOIL

REMOVAL
REMOVED TRENCH

y TOPSOIL EXCAVATION
SPOLL \ SPOIL

EJ \

N =

i A I
1 S
} 950 I 3000 L E 7000 i 6000
@- WORKING AREA VEHICLE MOVEMENTS

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

il 5000

SPOIL AREA SPOIL AREA

stones etc.

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

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

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

to the landowners for continued farming.

10.8  Working widths will vary, narrowing for gaps through hedgerows or widening for deeper
excavation areas (eqg for boring under transport routes or watercourses). The details will
be developed pre-soil survey, and the soil survey will cover the working corridor.

Soil Suitability Testing
10.9  Soil suitability testing, as described in section 5, will be essential.
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Restoration
10.10 The detailed SMP will refine the methodology and timing, following soil survey, and will

enable the Applicant to commit to restoration of the land back to comparable ALC grade,

so that there is no long-term degradation of agricultural land quality as a result of the works.
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4011 SUBSTATION AND BESS

4611.1 The substation and BESS are proposed to the north of the site, in an area of Subgrade 3a

land, as shown below.
Inserts 711 and 812: Proposed Substation, BESS and ALC Plan Extract

4611.2 The works include removing the topsoil, for storage, and in places removal of some of the
subsoil. Bases and in places foundations will be built. The water basins will require deeper

excavation. The whole area will be restored on decommissioning.

4011.3 The key is to remove and store the topsoil when conditions are right, following the principles
set out in the oSMP. Long-term storage against the guidance in the Defra Code of Practice
for the Sustainable Use of Soils on Construction Sites(Appendix-SMP2)- and IQ-{(Appendix
SMP4) guidance_Field Tests for Soil Sustainability (an extract is in Appendix SMP2) will

ensure that soils remain in good condition for the duration of the operational period.

4011.4 Subsoil must be stored separately to the topsoil.

4011.5 Details of the location and size of the soil storage will be presented in the o0SMP, including
annual maintenance of the bunds.

Restoration,

11.6  Further details are provided in section 16. The works will restore the land back to the

comparable ALC grade, and the Applicant commits to achieving that.
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4112 SITE FENCING

The Areas

+412.1 Fence designs can vary, but they all involve a post being inserted into the ground. Pole
mounted internal facing closed circuit television (CCTV) systems are also likely to be
deployed around the perimeter of the operational areas. Access gates will be of similar

construction and height as the perimeter fencing.

Construction Methodology

4412.2 The site fencing is likely to be metal mesh or deer fencing. This can be erected at any time,
if soil conditions allow. The following photographs show fencing installed early in the
process.

Photos 27 and 28: The Fencing

4412.3 Similarly CCTV poles are inserted in the same way.
Photos 29 and 30: CCTV Poles and Fencing
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Soil Management
1412.4 If the movement of vehicles is not causing significant rutting (i.e. more than 10cm), then

fencing could be erected outside of the key working period.

4412.5 Any rutting that results from fencing can be made good with standard agricultural

equipment.
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1123 DRAINAGE

Known Field Drainage
4213.1 There is the potential for parts of the site to have in place underfield drainage schemes. At
the outset, prior to construction, all efforts will be made with landowners to identify historic

maps and records of any known underfield schemes.

Key Considerations

4213.2 The extent to which there is the potential for an adverse effect will depend upon a number
of factors including:
e the depth of drainage;
e the direction and spacing of any underdrainage;
e the extent to which the underdrainage is operational;

e the type of works being undertaken.

4213.3 Further detailed investigation of the drainage will be needed before construction. Scanning
for clay and plastic pipe field drainage is not possible, and the depth of drainage is not

known.

4213.4 The Agricultural and Horticultural Development Board advisory guide “Field Drainage
Guide: principles, installations and maintenance” (2024) should be reviewedis-reproduced
in-Appendix-SMP8. This notes that given good maintenance a useful life of a system is at

least 20 years, but some systems can last many decades longer (page 4 refers).
4213.5 The key consideration in minimising the effects on under-field drainage is to identify the
location and depth of the drainage. Page 11 sets out a methodology for identifying the

location of field drainage.

Effects on Land Quality

4213.6 The land classification system (Defra, updated 2025) assumes that “where limitations can

be reduced or removed by normal management operations or improvements, for
example cultivations or the installation of an appropriate underdrainage scheme, the
land is graded according to the severity of the remaining limitations”. This—is

4213.7 Consequently any adverse effects on field drainage will not result in a downgrading or

change to the ALC grading of the site.
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Installing Cabling and Repairing Drains

4213.8 The installation of cabling will be supervised by an experienced advisor. He or she will
know where to expect drainage, and will be able to identify if drainage pipes are broken as

either clay pipe fragments or plastic pipe will be evident in the material dug out.

4213.9 Those areas affected by cable damage will be repaired in one of two ways:
(i) either the individual drains will be reconnected with new sections across the pipe, as
illustrated below;
(ii) or a collector drain will be laid along the cable trench and will then connect, at a low
point, to a new drainage pipe to take water away.
Insert 913: Drainage System Repair Option

vV VVVV Vv

Field underdrainage

Cable trench

Repaired / reconnected drain section
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Insert 4014: Drainage System Repair Option

Field underdrainage

Cable trench

MNew collector drain

Drains Affected by Piling
4213.10 Drains affected by piling will be repaired locally, if required.

4213.1 The purpose of under-field drainage is to help crop growth and to extend the time
that land can be accessed. Drainage allows earlier and later access to the land, and evens

out the drainage across the land to help with cultivations etc.

1213.12 That is not important for the solar farm. Vehicular access is normally only needed
in the summer months, when panels are cleaned. Having under-field drainage working is

not, therefore, important unless there are areas of standing water due to broken drainage.

4213.13 Localised wet areas where drainage has been impeded such that surface puddling
occurs, will be repaired with new sections of plastic drainage pipes dug around the blocked

section to connect the old system.

Monitoring
1213.14 Two winter inspections after heavy rain will be carried out in years 1 and 2 following

commissioning. Thereafter works will only be carried out if site engineers report problems.
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14

ECOLOGICAL MITIGATION AREAS

14.1  Ecological mitigation areas are proposed.

14.2  Across the maijority of the areas covered by the landscape and mitigation strategy plans
(Sheets 1-6 reproduced in small scale in Appendix SMP3) no physical movement of soil is
proposed. Physical works (ponds) are limited to two areas, shown on Sheet 3 and Sheet
6.

14.3  Land to the west of the Order Limits is proposed for grassland and arable cropping, with
some woodland/copse planting, and some small ponds. This section is shown below.
Insert 15: Western Area, Planting and Ponds

14.4 Land to the east will be managed as a mixture of continued arable cropping, grassland mix

and species rich grassland seed mix. In addition, new pond creation (intended to be

permanent) and scrub planting (also intended to be permanent) are proposed. The details

are not fully refined, but are indicated on the extract from the Landscape and Ecological

Mitigation Strategy (Sheet 6 of 6) as shown on the insert below.
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Insert 16: Extract from Landscape Plan

14.5  Whilst the details are not fully refined, the indicative locations in part utilise areas of existing

scrub or non-farmed areas, as shown below.
Insert 17: Extract from Google Earth
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14.6 It is possible that the landowners will require these areas to be returned to comparable

grade on decommissioning. Accordingly prior to the construction of any ponds the soils

and ALC grade will be determined for that particular area. Topsoil depths will be recorded,

and topsoil and subsoil will be stored near to the ponds, and can therefore be restored on

restoration.
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4315 OPERATIONAL PHASE: LAND MANAGEMENT

Solar PV Arrays
4315.1 The land around the Solar PV Arrays will be managed including potentially by the grazing

of sheep.

1315.2 Panels grazed by sheep tend to be free of weeds, as shown below.

Photo 31: Sheep Grazing Under Panels

4315.3 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
4315.4 There are many different cleaners on the market, some tractor based and some operated

from smaller machines, such as below.

Photo 32: Cleaning of Solar Arrays

4315.5 The normal cleaning period is early summer, so that panels are clean for the maximum light

period, so damage is unlikely. [Fo.-maned; Superscript

40 KCC3858 0SMP (May-25 FinalR) v2 215 Jan 2026



4315.6 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.
Photo 33: Ruts Caused by Vehicles

4315.7 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.

4315.8 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.

1315.9 Deeper rutting will require either light harrowing in the drier period, or some soil adding, or

both, before reseeding.

Emergency Repairs
4315.10 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.
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1315.11 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.
Photo 34: Trench During Wet Period

¥

4315.12 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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11446 DECOMMISSIONING PRINCIPLES

4416.1 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.

4416.2 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
4416.3 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 2024, are no longer

applicable.
1416.4 Once the panels have been unbolted and removed, the framework will then be a series of

legs, as shown below.
Photos 35 and 36: The Framework

v

e "‘1“5‘ "'{'HW Iy i‘“v

1416.5 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 leg, and once that surface tension is released the leg

will come out easily.
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4416.6 The legs will be loaded onto trailers and removed.

1416.7 There will be no significant damage to the soils, and no significant compaction.

Removal of Cables
1416.8 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. An

example trench, with the topsoil placed one side (0-30cm) and subsoil on the other (below

30cm), is shown below, and with the soil put back after cable installation.
Photo 37: Example Trench Photo 38: Topsoil Replaced

4416.9 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).

Insert 4418: 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
courtesv of British Solar Renewables)

1416.10 Once the trench has been backfilled it can be left for cultivation with the rest of the
field post removal of panels.
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Removal of Fixed Infrastructure

1416.11 Switchgear, such as that shown below, will need to be removed.
Photo 39: Switchgear

1416.12 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.
Insert 4219: Example of Low Ground Vehicles

Case Steiger Quadtrac used to deliver inverters and other heavy
equipment to site under soft ground conditions (photo courtesy of
British Solar Renewables)

1416.13 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.

1416.14 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 13-20 and 1421: Example of Tractor Mounted Equipment

)

i

Tracks

1416.15 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.
4416.16 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

1416.17 Topsoil from the storage areas will then be returned and spread to the depth
removed. The area will then be cultivated, probably in combination with the whole of each
field.

Fences and Gates, and CCTV Cabling

1416.18 The cabling 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.
1416.19 Fences and gates will be rocked by machinery and pulled out. The holes are
generally small and will fill in easily, but the bucket could be used to loosen the surface so

that sail fills the void, if there is a risk of injury from the small holes.

Cultivation
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1416.20 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.

Land Quality Following Decommissioning

16.21

The restoration will enable the land to be restored without loss of quality. The Applicant

commits to restoration back to comparable ALC grade.
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Appendix SMP1
Excerpts from Roberts Environmental
Ltd ALC Report
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ENVIRONMENTAL LTD

Agricultural Land Classification (ALC) Report
Steeple Solar Farm
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Agricultural Land Classification (ALC) Report

1. Scope & Objectives

The Services Agricultural Land Classification (ALC) Report

The Client Renewable Energy Systems Ltd

Appointment The Services have been caried out in accordance with the Proposal dated 17 April

Details 2024 and REL's Terms and Conditions of Engagement, (together "the Agreement’) as
accepted by the Client on 22nd April 2024.

Site Name Steeple Solar Farm

Site Address Steeple-le-Sturton, Nottingham, DN22 9HW ("the Site")

Proposed It is understood that the site is to be developed for a solar farm with the capacity of up

Development to 400 MW of solar energy generation and a 200 MW Battery Energy Storage System

(BESS) with associated infrastructure and equipment.

Planning The Proposed Development falls within the definition of a ‘Nationally Significant
Application Infrastructure Project' (NSIP) under Section 14(1)(a) and 15(2) of the Planning Act 2008
as the construction of a generating station with a capacity of more than SOMW, with
a capacity in the region of 400MW and hence will require a Development Consent
Order (DCO) application to be submitted to the Planning Inspectorate (PINS), who will
be the Examining Authority on behalf of the Secretary of State (SoS).

Information Online Source  Natural England Provisional Agricultural Land Classification Grade
Sources (pre-1988), accessed via Magic Web Mapping Service, DEFRA, 2025.

Natural England Agricultural Land Classification Grades Post-1988
Surveys (Polygons) Database and Mapping, accessed via Magic
Web Mapping Service, DEFRA, 2025.

British Geological Survey (BGS) Database and Mapping.
BGS Geoindex Web Mapping Service.

BGS 1: 50,000 scale Provisional Series, Geological Map, England and
Wales, Sheet No.101 (East Retford), available on the BGS map portal.

Google Historic Satellite Imagery.

National Library of Scotland Historical Ordnance Survey England
and Wales, 1830-1956 Maps.

Documentation Soil Classification for Soil Survey, Monographs on Soil Survey, Butler, B
Source E (1980), Clarendon Press, Oxford.

Hodgson, J.M (ed.) (2022). Soil Survey Field Handbook. Soil Survey
Technical Monograph No. 5, Cranfield.

Meteorological Office (Met Office), 1989, Climatological Data for
Agricultural  Land  Classification -  Gridpoint  Datasets  of
Climatic Variables, at 5km intervals, for England and Wales.

MAFF, 1988, Agricultural Land Classification of England and Wales -
Revised Guidelines and Criteria for Grading the Quadlity of
Agricultural Land.

Natural England, Technical Information Note TIN049 Second Edition,
2012

Soils and their use in Eastern England, 1984, Soil Survey of England
and Wales Memoir and accompanying 1:250,000 scale map.

Previous No previous reports, including Post-1988 ALC surveys, are available
Reports for the site.

Site Works The site works were undertaken by REL during July to September
2024.

240424.AC.0S - April 2025 1
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Agricultural Land Classification (ALC) Report

2. Site Details

National Grid Ref. Approximate centre of the site: 479360, 383238

(SEEREER CEETTERLIAN Range 30-35m AOD, average for site: 32.5m AOD.

Site Area 892 hectares (ha).

Survey Area 722 ha.
The subject site is located around the town of Sturton-le-Steeple, adjacent
south of West Burton power station, approximately 10km east of Retford and
approximately 700m to the west side of the River Trent.

Location

Figure 1: Site Boundary (highlighted in red)

Current Site Description The subject site comprises mainly agricultural fields which are currently used for
and Usage arable crop (based on observations made during the site visit).

Surrounding land uses comprise agricultural fields around the entire site, with
West Burton power station located adjacent north.

From the earliest mapping dated 1830, the site is shown as agricultural land.

Surrounding Land Uses

Site History

The site is currently mapped as Grade 3 on the provisional 1: 250,000 scale ALC

Current Grading
map (MAFF, 1983) see Appendix V for key to the gradings.

240424.AC.05 - April 2025 2
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Agricultural Land Classification (ALC) Report

3. Methodology

Desk Study

Using published data sources, an initial desk-based study has been undertaken to provide a
reconnaissance of the general site characteristics, including soil type(s) and agricultural

classification.

Where available, Post-1988 ALC Surveys (undertaken at varying scales and levels of detail,
ranging from 1:5,000 to 1:50,000 scale) have been consulted. Surveys included on this map
provide the most detailed and up to date ALC grading following surveys between 1989 and
1999 by MAFF (now part of DEFRA).

Climatological data provided by the Met Office has been used to determine the overriding

agroclimatic site limitations, using interpolated values based on the central point of the site.
Intrusive Soil Survey

The intrusive soil survey comprised at least one hand auger boring per hectare to a depth of
1.20m below ground level (where achievable) in accordance with current guidance. These

were undertaken to examine the soil profiles, using standard soil survey methods.

In addition, in order to determine subsoil structure, at least one inspection pit has been

excavated for each soil type encountered.

The application boundary has altered since the site survey works were undertaken, therefore

the survey area boundary differs to the site boundary and the application boundary.
ALC Grade Assessment

All potential limiting ALC grade factors (listed in Appendix V) have been considered as part of

the assessment, including those which pose no limitation on the ALC grading for the site.

Using the information collected during the site survey and the MAFF ALC guidance documents,
an ALC grade was then determined for the site, or for each soil type based on the most limiting

ALC grade (Appendix l). A brief overview of relevant terminology is included in Appendix V.

240424.AC.05 ~ April 2025 3
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Agricultural Land Classification (ALC) Report

4. Desk Based Reconnaissance
Prior to the intrusive site investigation, a review of available desk-based information was
undertaken. Pertinent information has been summarised below.

Climate Data

Using the climatological data set (Met Office, 1989) the following information (Table 1) has
been calculated for the site. Calculations comprised altitude adjustment and interpolation,

using the formula presented within the data set.

Table 1: Summary of Agroclimatic Data for the Site
(Site Centre Grid Reference: 479340, 383238)

Average Annual Rainfall (mm)

Accumulated Temperature ('C)

Field Capacity Duration (Days)

Moisture Deficit Wheat (mm)

Moisture Deficit Potatoes (mm)

The site is identified to have an average ATO, with below average AAR and FCD when
compared to the mapped values for the area between Lincoln and Worksop (Soils and their
Use in Eastern England, 1984).

Using the AAR and ATO values within Table 1, the site is not considered to be limited by climate
(Figure 1, MAFF 1988).

Topography

The site was identified to have a gradient between 0° and 2°, therefore topography is identified
to not be a limiting factor of the ALC grade of the site (Table 1, MAFF 1988).

BGS Published Data

A review of BGS information has identified that no Made Ground areas are indicated across

the site.

The eastern section of the site is indicated as having superficial deposits of the Hoime
Pierepoint Sand and Gravel Member, with some potential discrete areas of Alluvium (Clay,
Silt, Sand and Gravel), particularly encroaching onto the northemn and southern site

boundaries. The remainder of the site is indicated to be free from superficial deposits.

240424.AC.05 - April 2025 4

ormatted: Superscript

8 KCC3858 0SMP (May-25-FinalR) v2 21! Jan 2026



Agricultural Land Classification (ALC) Report

The bedrock geology is indicated as the Mercia Mudstone Group across the whole site.
Published Soils Data

Soils mapping for the area as shown on Soils and their use in Eastern England, 1984, Soil Survey
of England and Wales Memoir and accompanying 1:250,000 scale map has been reviewed
as part of this assessment. The approximate location of the site is shown in the soils mapping

extract below in Figure 2.

The soil mapping suggests the soils on site comprise the Worcester Association across the
maijority of the site, with the potential for soils of the Brockhurst 2 Association and Blackwood

Association to encroach on to the east of the site. The soils are described as follows:

o Worcester Association (431) - Slowly permeable non-calcareous and calcareous
reddish clayey soils over mudstone, shallow on steeper slopes. Associated with similar

non-calcareous fine loamy over clayey soils. Slightly risk of water erosion.

e Brockhurst 2 Association (711c) - Slowly permeable seasonally waterlogged reddish
fine loamy over clayey and clayey soils. Some reddish clayey alluvial soils affected by
groundwater.

s Blackwood Association (821b) - Deep permeable sandy and coarse loamy soils.
Groundwater controlled by ditches.

\¢8 ‘ N

Figure 2: Soils Mapping for the Site and Surrounding Area (approximate site location indicated in red)

240424.AC.05 - April 2025 5
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Agricultural Land Classification (ALC) Report

Previous Reports
No previous ALC reports are available for the site or adjacent surrounding areas.
Flood Risk Assessment

Flooding is not anticipated to affect the cultivation potential on site and therefore does not
limit the ALC grade.

240424.AC.05 - April 2025 6
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Agricultural Land Classification (ALC) Report

5. Intrusive Survey Findings

The survey identified Four Soil Types across the entire site. Generalised profiles of the soil types
encountered have been described as below (Table 2) however, please note some localised
variations were recorded. Complete soil logs are provided in Appendix Il and photographs of

the surveyed soils are presented in Appendix lll.

Table 2: Summary of Soils Identified on Site

Mottles Structure

Texture Munsell Colour Stones

Heavy Silty

Clay Loam
(HZCL)

Dark Brown 5 No Subangular
(7.5YR 3/4) Blocky

Many Medium
Reddish Brown Grey (GLEY 27/1 Coarse
(S5YR 4/4) 5B) and Ochreous Prismatic
10YR 6/8;

20-120  Silty Clay (ZC)

B Heavy Clay Dark Brown Subangular
0-42 | oam (HCL) (10YR 3/3) S No Blocky
Dark Reddish
42120 Clay(C) Brown 5 Fe("; gﬁh;‘/’:)"s Pfifn";‘:t?c

SYR 3/4

Heavy Silty

Dark Brown Subangular
Clay Loam 5 No
(HICL) (7.5 YR 3/3) Blocky
Dark Yellowish
34-90 Clay (C) Brown 5 No Sut;gr::gkyulcr
(10YR 4/4)
fineSand fs)  Fle Olive 5 No Single Grain

Fine Sandy Silt

Cacin Dark Brown 5 No Subangular
tisz) (7.5YR 3/3) Blocky
39-120  FineSand (fs)  Sfrong Brown 5 No Single Grain

240424.AC.05 - April 2025 7
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Agricultural Land Classification (ALC) Report

The general profiles for the soil types identified on the Site has been used fo assess the Wetness Class (WC) for the Soil Type (see Appendix V for
the MAFF decision flow chart). The general profile is reflective of the findings in the soll pit associated with the Soil Type identified on site. The
assessment process and results of the in-field wetness assessment is provided within Table 3 below with a plan of the distribution of the soil types

across the site shown in Appendix |,

Parameters (Figure 6, MAFF)

Soil

sPlL (depth cm) Gleying (depth cm) Wetness
Type  Disturbed Colour
Justification Justification Closs
At a depth of 20 cm,
the SPL was identified to be present due fo the follow
e et o Gleyed (<40cm), reddish
No m.20 sitty Clay (zC) S Shomcemiainibe, chewe
coarse prismatic structure i e im o
less than 0.50% biopores greater then 0.50 mm diameter o &
evidence of wetness in the layer; gleying
‘Ata depth of 42 cm,
the SPL was identified fo be present due to the folow
it by e Gleyed (>40cm), reddish
No .20 Cloy (C) oe  Soomcemnammife. hawe "
coarse prismatic structure
ess than 0.50% biopores greater then 0.50 mm diameter i
evidence of wetness in the layer; gleying
Type 3 No .20 NoSPL Other Not gleyed. N/A 1
Type 4 No .20 No SPL Other Not gleyed. N/A 1

Notes: This Table follows the flow chart of Figure & of the MAFF ALC guidance to identify the wetness classification per Soil Type.

240424.AC.05 - Aprl 2025 8
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Agricultural Land Classification (ALC) Report

6. Conclusions

The ALC grading for the site area is summarised below within Table 4, overall findings of this assessment
can be found in Appendix IV. The table below identifies the grades of the areas of agricultural land
present across the site (Appendix ).

Table 4: ALC Classification

ALC Grade Area (Ha) Percentage
Grade 1 56.36 7.81%
Grade 2 153.57 21.27%

Subgrade 3a 430.32 59.60%
Subgrade 3b 81.76 11.32%
Grade 4 0.0 0.0%
Grade 5 0.0 0.0%
Non-Agricultural 0.0 0.0%
Total BMV 640.24 88.68%
Total Non-BMV 81.76 11.32%
Total Site Area 722.0 100%

Soil Type 1 - Wetness Limitation
The combination of the topsoil texture (Heavy Silty Clay Loam), Wetness class (lll) and the number of
Field Capacity Days (111.20) results in ALC Grade 3b for Type 1 soils with a Wetness limitation.

Soil Type 2 - Wetness Limitation

The combination of the topsoil texture (Heavy Clay Loam), Wetness Class (Il), and the number of Field

Capacity Days (111.20) results in ALC Grade 3a for Type 2 soils with a Wetness limitation.
Soil Type 3 - Wetness Limitation

The combination of the topsoil texture (Heavy Silty Clay Loam), Wetness Class (1), and the number of

Field Capacity Days (111.20) results in ALC Grade 2 for Type 3 soils with a Wetness limitation.
Soil Type 3 - Droughtiness Limitation

The water availability of the soil type and the local climate results in ALC Grade 2 for Type 3 soils with

a soil Droughtiness limtation with respect to the crop adjusted available water capacity for potatoes.

240424.AC.05 - April 2025 9
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Agricultural Land Classification (ALC) Report

Soil Type 4 - No Limitation

No limitation to the ALC Grade for Type 4 soils have been identified.

Overall Site ALC Grade and Conclusions

The land surveyed as part of this assessment has been identified as a mixture of ALC Grades 1, 2, 3a
and 3b. As such, 640.24ha (88.68%) of the site has been assessed to be BMV land and 81.76éha (11.32%)

has been identified as non-BMV land.

240424.AC.05 - April 2025 10
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Soil management during construction

5.4 Soil stockpiling

Why?

1. Soil often has to be stripped or excavated
during the construction process. In order to
enable its reuse on site at a later stage, soil
needs to be stored in temporary stockpiles to
minimise the surface area occupied, and to
prevent damage from the weather and other
construction activities.

How?

7 The maimn aim when temporarily STorng SO 1 STOCKPITes 15 1o marmtam soil quality and

minimise damage to the soil’s physical (structural) condition so that it can be easily reinstated
once respread. In addition, stockpiling soil should not cause soil erosion, pollution to
watercourses or increase flooding risk to the surrounding area.

3. When soil is stored for longer than a few weeks, the soil in the core of the stockpile
becomes anaerobic and certain temporary chemical and biological changes take place. These
changes are usually reversed when the soil is respread to normal depths. However, the time it
takes for these changes to occur very much depends on the physical condition of the soil.

4. Handling soil to create stockpiles invariably damages the physical condition of the soil to a
greater or lesser extent. If stockpiling is done incorrectly the physical condition of the soil can
be damaged irreversibly, resulting in a loss of a valuable resource and potentially significant
costs to the project. The Soil Resource Survey and Soil Resource Plan should set out any
limitations that the soil may possess, with respect to handling, stripping and stockpiling.

5.  The size and height of the stockpile will depend on several factors, including the amount of
space available, the nature and composition of the soil, the prevailing weather conditions at
the time of stripping and any planning conditions associated with the development. Stockpile
heights of 3-4m are commonly used for topsoil that can be stripped and stockpiled in a dry
state but heights may need to be greater where storage space is limited.

6.  Soil moisture and soil consistency (plastic or non-plastic) are major factors when deciding on the
size and height of the stockpile, and the method of formation. As a general rule, if the soil is
dry (e.g. drier than the plastic limit) when it goes into the stockpile, the vast majority of it
should remain dry during storage, and thereby enable dry soil to be excavated and respread at
the end of the storage period. Soil in a dry and non-plastic state is less prone to compaction,
tends to retain a proportion of its structure, will respread easily and break down into a suitable
tilth for landscaping. Any anaerobic soil also usually becomes re-aerated in a matter of days.

7. Soil stockpiled wet or when plastic in consistency is easily compacted by the weight of soil
above it and from the machinery handling it. In a compacted state, soil in the core of the
stockpile remains wet and anaerobic for the duration of the storage period, is difficult to
handle and respread and does not usually break down into a suitable tilth. A period of
further drying and cultivation is then required before the soil becomes re-aerated and
acceptable for landscaping.

20 KCC3858 oSMP (R) Nov 25 Draft KCC3858-eSMP-May-25
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Soil management during construction

Stockpiling methods

8.  There are two principal methods for forming soil stockpiles, based on their soil moisture

and consistency.

9. Method 1 should be applied to soil that is in a dry and non-plastic state. The aim is to create
a large core of dry soil, and to restrict the amount of water that can get into the stockpile
during the storage period. Dry soil that is stored in this manner can remain so for a period of
years and it is reuseable within days of respreading.

10. Method 2 should be applied if the construction programme or prevailing weather conditions
result in soil having to be stockpiled when wet and/or plastic in consistency. This method
minimises the amount of compaction, while at the same time maximising the surface area of

the stockpile to enable the soil to dry out

L a'Method 1’ type stockpile. once it has dried out

further. It also allows the soil to be heaped up into

Soil stockpiling

Soil should be stored in an area of the site where it can be left undisturbed and will not
interfere with site operations. Ground to be used for storing the topsoil should be cleared of
vegetation and any waste arising from the development (e.g. building rubble and fill materials).
Topsoil should first be stripped from any land to be used for storing subsoil.

Method 1 - Dry non-plastic soils

The soil is loose-tipped in heaps from a dump
truck (a), starting at the furthest point in the
storage area and working back toward the access
point. When the entire storage area has been
filled with heaps, a tracked machine (excavator or
dozer) levels them (b) and firms the surface in
order for a second layer of heaps to be tipped.
This sequence is repeated (c & d) until the
stockpile reaches its planned height. To help shed
rainwater and prevent ponding and infiltration a
tracked machine compacts and re-grades the sides
and top of the stockpile (e) to form a

smooth gradient.
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Soil management during construction

Method 2 - Wet plastic soils

The soil is tipped in a line of heaps to form a
‘windrow’, starting at the furthest point in the
storage area and working back toward the access
point (a). Any additional windrows are spaced
sufficiently apart to allow tracked plant to gain
access between them so that the soil can be
heaped up to a maximum height of 2m (b).

To avoid compaction, no machinery, even tracked
plant, traverses the windrow.

Once the soil has dried out and is non-plastic in
consistency (this usually requires several weeks of

ary r3

combined to form larger stockpiles, using a tracked
excavator (d). The surface of the stockpile is then
regraded and compacted (e) by a tracked machine
(dozer or excavator) to reduce rainwater infiltration.

Stockpile location and stability

11.  Stockpiles should not be positioned within the root or crown spread of trees, or adjacent to
ditches, watercourses or existing or future excavations. Soil will have a natural angle of
repose of up to 40° depending on texture and moisture content but, if stable stockpiles are
to be formed, slope angles will normally need to be less than that. For stockpiles that are to
be grass seeded and maintained, a maximum side slope of 1 in 2 (25°) is appropriate.

Stockpile protection and maintenance

12.  Once the stockpile has been completed the area should be cordoned off with secure fencing
to prevent any disturbance or contamination by other construction activities. If the soil is to
be stockpiled for more than six months, the surface of the stockpiles should be seeded with
a grass/clover mix to minimise soil erosion and to help reduce infestation by nuisance weeds
that might spread seed onto adjacent land.

13. Management of weeds that do appear should be undertaken during the summer months,
either by spraying to kill them or by mowing or strimming to prevent their seeds being shed.

Long term stockpile of stripped topsoil left with only
weed vegetation
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Landscape, habitat or garden creation

6.1 Soil placement

Why?

1. The establishment of new landscapes, gardens, or other greenscapes on construction sites
often involves the respreading of stockpiled soil or the importation of soil. The manner in
which this is carried out has a significant bearing on the soil’s function, and particularly its
ability to support new trees, shrubs and grass.

2. ltis essential to provide a structured, uncompacted and well-aerated soil profile for the
successful establishment and subsequent growth of plants and grass. However, where heavy
machinery and large volumes of soil are excavated and stored, soil structure can easily be
destroyed by over-compaction. This leads to problems of waterlogging and anaerobism,
which are detrimental to plants in two main ways. Anaerobic bacteria produce ammonia and

i are unable to take
up water and nutrients. Restricted rooting increases the risk of trees being affected by wind
throw (the uprooting of trees by wind).

3. The consequence of over-compacted soil is not only poor establishment or failure of
plantings but also increased surface water runoff and surface ponding that reduces the visual
and physical amenity of the landscape or garden and can contribute to localised flooding.

The symptoms of over-compaction of soil on the amenity areas of new housing estates:
struggling trees; poor grass growth; and surface ponding after heavy rain.

How?

4. Almost all soil is physically degraded to a greater or lesser extent during soil stockpiling,
handling and placement. The potential quality and the ultimate suitability of the soil depends
on how well its soil structure is restored during placement.

5.  Provided the soil is spread and prepared correctly, damage to soil structure can be kept to a
minimum and the soil can usually recover to a healthy state quickly. In order to achieve this,
it should be handled only when dry or slightly moist and using suitable machinery in an
appropriate way. Multiple handling of soil materials increases the risk of damage to soil
structure, so should be minimised.

6. The ‘loose tipping’ method, using dump trucks and hydraulic excavators to move and spread
the topsoil, is the most appropriate method to use.

33.
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Landscape, habitat or garden creation

Loose-tipping method

This metheod entails working to a strip system (the width of the strip determined by the reach of
the excavator), and replacing soil sequentially across the soiling area. The receiving ground,
whether a basal layer or compacted subsoil is first loosened with a wing-tine ripper.

The leose-tipping method (topseil spreading only)

A hydraulic excavator, fitted with
a toothed-bucket to avoid
excessive smearing, should be
used to load the soil materials
from the source area or stockpile
into a dump truck which then
discharges them onto the
receiving surface. An excavator

34

stands next to the newly dropped
soil and spreads this to the
required thickness. If there is to
be more than one soil layer (i.e. if
both topsoil and subsoil are being
replaced) then the whole length
of the strip is restored with subsoil z) loosening the subsoil of the recaiving ground
before the process is repeated b) loading of topsoil from stockpile

with topsoil. The topsoil is lifted ~ © backtipping topsoil anto leosened subsoil
onto the subsoil without the d) leveling topsol

excavator travelling on the newly
placed subsoil. Only when the
strip has been completed is the
next one started.

The loose-tipping method (topsoil and subsoil spreading)

If soil is cloddy in structure, the
excavator bucket can be used to
break up the clods. Large stones
can be removed during the
operation.

Modified versions of the
loose-tipping method, for use
when both subsoil and topsoil are
to be placed, include spreading
the subsoil as described abaove
but then spreading the topsoil
layer out using a low ground
pressure dozer. Providing that soil
conditions are suitably dry and
dozer movements are minimised,

this can glerlt!‘,r COHSOI'datE the b} loading of subsoil from stockpile
placed sail W'_ThDUt causing c) backtipping subsoil onto loosened substrate
over-compaction. dl levelling subsoil
g backtipping topsoil
fl  spreading topsoil over subsoil using excavator working on substrate

a) loosening the substrate of the receiving ground
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Landscape, habitat or garden creation

Relief of compaction

7.

On most construction sites, the receiving layer will have been compacted by vehicles,

foot trafficking or the storage of building materials. Therefore, prior to spreading soil the
substrate should be properly decompacted to break up any panning to reduce flood risk and
to promote deeper root growth. A small (1-5 tonne) to medium sized (13 tonne) tracked
excavator, fitted with a single rigid tine is effective in restricted areas, such as in planting
beds and road verges. In more open areas, a tractor-drawn subsoiler is capable of loosening
soil that is not too heavily or deeply compacted. In some instances, compressed air injection
can be used to decompact the soil profile.

Deep compaction can only be effectively relieved using heavy duty ripper equipment, such as
the single rigid tine device pictured below. For loosening to be most effective, it should be
carried out when the soil is sufficiently dry to the full depth of working, otherwise the tine
merely ciits i ifti i ening it. A toothed

excavator bucket is not an appropriate tool for ripping soil.

!

Top (from left to right): Ripping by tractor-drawn tines, Large winged-tine npper,
Topsoil rake used on a 3 tonne excavator
Bottom: Single npper tooth used for relieving compaction to a depth of 600 mm

v
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Landscape, habitat or garden creation

Topsoil thickness

9.  Topsoil placement thickness will depend on the anticipated rooting depth of the plants to be
established and the quality of the underlying subsoil. Trees and shrubs require a much
greater rooting depth than grasses, though this does not have to be made up entirely of
topsoil. Topscil at least 150mm deep is desirable for lawns and mown amenity grass and can
beneficially be placed more deeply (up to 400mm thick) for trees and shrubs. However,
topsoil does not normally perform well below a depth of 400mm from the surface, where
there is an increase in self-compaction and where the biochemical oxygen demand (BOD)
often exceeds the rate of aeration. This often results in the development of anaerobic
conditions that are detrimental to plant root functions. Subsoil, which has a lower BOD,
should, therefore, always be used to create rooting depths in excess of 400mm.

Topsoil cultivation

10.  After respreading topsoil, any large, compacted lumps should be broken down by
] [vati ine ii i i Omm maximum
aggregate size), turfing and seeding (<10mm maximum aggregate size).

11. Topsoil that has been stored in a stockpile is often compacted and anaerobic. It should
therefore be cultivated to its full depth using appropriate tillage equipment to decompact
and fully re-zerate. Only when the topscil has been fully re-aerated will it be satisfactory for
planting, turfing or seeding. More than one cultivation may be required to re-aerate the
entire thickness of topsoil. Undesirable material (e.g. stones, fill materials and vegetation
larger than 50mm in any dimension) brought to the surface during cultivation should be
removed by picking or raking.

Adverse weather

12, If sustained heavy rainfall (2.q. =10mm in 24 hours) occurs during soil handling operations,
work must be suspended and not restarted until the ground has had at least a full dry day
or agreed moisture criteria (such as ‘drier than the plastic limit'} can be met. Lighter soil can
generally be moved at a higher moisture content without damage than a heavy soil.

13. The earlier or later in the year that soil is moved, the greater the risk of causing damage or
having waork suspended by adverse weather, although the period when soil can be safely
handled is longer in the drier eastern parts of the UK than in the west. Where the soil
handling technique is such that trafficking over the soil is minimal (e.g. the 'loose tipping
method’ described above) the period for soil stripping may be extended.
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Landscape, habitat or garden creation

60 \ /Don't \

Handle and place soil in the driest X Place or cultivate soils during or after
condition possible. heavy rainfall or when soils are

Use tracked equipment wherever plastic.

possible to reduce compaction. X Take construction machinery over
Decompact subsoil before placing topsoil or subsoil that has been
topsoil. placed.

Fully re-aerate anaerobic topsoil X Place tOPSO'l_tO? deeplly - 'more” is
before planting, turfing or seeding. not necessarily ‘better’.

Ensure that the physical condition of X Plant into anaerobic topsoil.

the entire soil profile (topsoil and
subsoil) will promote sufficient

aeration, drainage and root growth. j \ /

Case Study 4: Decisions not to follow soil specifications cost company
£25,000

1.

Even where a good specification has been prepared for subscil and topsoil management,
there is seldom quality control of the works to ensure that desired outcomes are achieved.

An example is from a small development of 37 houses in Lancashire which necessitated the
tipping of subsoil excavated from the development platform onto an adjacent field, which
was then to be turned into public open space under a Section 106 agreement. A detailed
specification was prepared by the developer’s consulting landscape architect and stated that:

« subsoil to receive topsoil should be thoroughly broken up to a depth of 150 mm and
cleared of all roots, stones and debris with any one dimension greater than 75 mm;

« subsoil should be graded after loosening but not traversed by heavy machinery;

» topsoil should conform to ‘B53882:1994 fertile agricultural soils of uniform composition
throughout, of light or medium texture with stones not exceeding 50 mm in any one
dimension’.

Despite the detailed soil specification,
including recommended quality control
stages, neither the landscape architects nor
other suitably qualified professionals were
retained to supervise the contractors and
check that the specifications were followed.
Site clearance soil was used rather than fertile
agricultural soil, the local planning authority
was dissatisfied, refused to adopt the open
space and legal action ensued. Investigation
showed that the substrate was very compact
and probably hadn‘t been loosened or stone

picked, the topsoil had an excessive inclusion  One of many items of debris encountered in the
imported topsoil during remedial works

ps
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Guidance Document 3

Working with Soil Guidance Note on
Benefitting from Soil Management in v
Development and Construction VEARS 1847-2022

The British Society of Soil Science (BSSS) exists to promote the study, public understanding and application
of soil science. This guidance note is written for development planning and control professionals, site owners
and developers to help promote the protection of soils and the important functions they support within the
planning system and the development of individual sites.

Soils in the Planning System

Soils are protected in development to varying degrees by UK national planning policies. However, specific
‘calls to action’ regarding soils are generally lacking, and therefore explicit requirements of developers
relating to soils are relatively rare in the planning approval process. The result is that the nature of the soils
on a site is often poorly understood before construction starts. This stems from a failure to appreciate the
variability of soils within the landscape and what effect this has on their specific hydrology, habitat potential
and sensitivity to damage in particular. The inappropriate use and management of soil resources is often
responsible for costly programme delays, the failure of planting schemes and higher incidence of surface
runoff. This can mean non-compliance with planning conditions related to biodiversity net gain, tree
protection, landscape enhancement and storm water management for example. There is therefore a strong
argument for considering the nature and management of existing soil resources on a site at the design stage
of a development, in accordance with planning policy relating to other sustainability priorities.

Recommendations

With the above in mind, BSSS recommends that planning consents for the development of green field sites
are conditional on the production and implementation of a comprehensive and site-specific Soil Resource
Survey and Soil Management Plan, the results of which are a consideration at the design stage of a
development.

The Soil Resource Survey and Soil Management Plan should:

1. be based on a detailed field survey of the soils of the proposed development site to bedrock or a
depth of 1.2m.

2. be conducted by a professional soil scientist with the competencies set out in BSSS Working with
Soil Professional Competency in Soil Science Documents 1 (Foundation skills in field soil
investigation, description and interpretation), 4 (Soil science in soil handling and restoration), 5 (Soil
science in land evaluation and planning) and 8 (Soil science in landscape design and construction)
as appropriate.

British Society of Soil Science

Cranfield University, Building 42a, Cranfield, Bedfordshire MK43 OAL 73
T: +44 (01234 752 983  F: +44 (01234 752970  E: admin@soils.org.uk WWW.SOI|S.0rg.uk

The British Society of Soil Science is a limited company, registered in England and Wales No. 7110309 and a Registered Charity No. 1134456
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3. comprise a map at a suitable scale showing the distribution of each soil type present on the site and
a detailed report describing the suitability and volume of each soil resource present for specific
after-uses (as per the proposed development).

4. Site/soil specific management advice on stripping, stockpiling and restoration to ensure soils are
protected.

5. Where semi-natural vegetation is to be established within a development, soils should be sampled
and analysed for the major nutrients and advice should be given on the depth of topsoil to be
reinstated and the suitability of each soils for different plant communities.

Mitigation against Flooding

Natural soils store large volumes of rainfall during storm events, which has a significant mitigating effect on
flooding. Planning applicants are required to demonstrate that a built development will not increase risk of
surface flooding, and any increase in runoff rates from built surfaces compared to baseline soils needs to be
offset through sustainable urban drainage systems (SUDS). However, it is frequently assumed that baseline
runoff from non-built surfaces (gardens, landscape areas and public green space) within the development are
unaffected by construction. Compaction caused by soil handling activities and construction traffic can cause
profound reductions in soil infiltration rates, but this extra surface runoff is seldom considered in SUDS
design. The result can be that post-development surface flood risk is much higher than anticipated.

BSSS recommends that Soil Management Plans include considerations of the runoff from natural
and re-instated soils post development.

Creation and Support of Habitats

Increasingly, planning permission for built development is conditional on the provision of specific landscape
planting schemes and/or the inclusion of habitat creation (e.g. species-rich meadow grassland). However,
while planning conditions regularly include detailed planting specifications, it is rarely recognised that the
success of this planting is highly dependent on appropriate soil being used as a planting medium. Soil
resources on large development sites are often variable: some may be heavy (clayey), hard to handle and
difficult to reuse in landscaping, while others are loamy or sandy, well-structured and easy to handle. Soils
may also be acid or alkaline with a high lime content. Some have been used for intensive agriculture and are
very high in nutrients and weed burden, while others are low in nutrients and well suited to use in habitat
creation. If soil resources are not properly assessed at an early stage of the planning process, and
appropriately re-used, there is a high probability that targeted landscaping and habitat creation will fail (and
therefore planning conditions associated with landscape and ecology will not be satisfied), increasing project
costs and delaying development completion.

British Society of Soil Science

Cranfield University, Building 42a, Cranfield, Bedfordshire MK43 OAL 3
T: +44 (0)1234 752 983 F: +44(0)1234 752970  E: admin@soils.org.uk www.smls.org.uk

The British Soclety of Soil Science is a limited company, registered in England and Wales No. 7110309 and a Registered Charity No. 1134456
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BSSS recommends that the underlying soil conditions should be taken into account in the choice and
establishment of semi-natural vegetation.

Soil Biodliversity

Soils that have remained undisturbed for lengthy periods of time develop rich and diverse below-ground
flora and fauna. Old parkland soils provide good examples of this and support equally rich above ground
insect, bird and bat communities. Soil fauna form the foundation of diverse food chains. Needless to say,

such soils are increasingly rare and BSSS believes that every opportunity should be taken to protect and
preserve them.

BSSS recommends that where biologically-rich soils fall within a proposed development, they should be
protected from any disturbance as far as is possible and be assigned to a future use as urban greenspace.
Further Reading
The Construction Code of Practice for the Sustainable Use of Soils on Construction Sites! provides examples
of good practice and highlights the need for detailed Soil Resource Assessment as part of a Soil Management

Plan for the construction phase of built development.

January 2022 — version 3

Thttps://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/716510/pb13298-

code-of-practice-090910.pdf
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Appendix-SMP4
Institute of Quarrying Field Tests for
Soils Suitability
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The Institute
of Quarrying

Good Practice Guide for
Handling Soils in Mineral Workings
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Part 1

Supplementary Note 4
Soil Wetness

Soil wetness is a major determinant of land use,
and environmental and ecosystem services in the
UK. It is also a factor in the occurrence of significant
compaction arising from handling soils with earth-
moving machines and the practices used (Duncan
& Bransden, 1986).

Relative soil wetness can range from the
waterlogged to moist (mesic) or dry (xeric)
depending on rainfall distribution and depth to a
water-table and duration of waterlogging. In the
UK, soil wetness is largely seasonal with higher
evapo-transpiration rates potentially exceeding
rainfall in the summer resulting in the soil profile
becoming drier where there is vegetation. Whilst
soil wetness is largely weather system and equinox
(climate) driven, it varies with geographical and
altitudinal locations, and importantly the physical
characteristics of the soil profile, such as texture
structure, porosity, and depth to the water-table
and topography including flood risk (MAFF, 1988).
The Soil Wetness Class is based on the expected
average duration of waterlogging at different
depths in the soil throughout the year (days per
year), and can be determined by reference to soil
characteristics and local climate (MAFF, 1988).
The likely inherent wetness and resilience status of
a soil should be indicated in the SRMP (see Part
1, Table 2 & Supplementary Note 1), reflecting
potential risks for soil handling such as low
permeability, permanently high groundwater, or a
wet upland climate.

Wet soils can also be a result of other
circumstances. For example, the interception of
water courses, drainage ditches and field land
drains. Where these occur, the provisions are to
be made in the SRMP to protect the soils being
handled and the operational area.

Soils, when in a wet condition generally have

a lower strength and have less resistance to
compression and smearing than when dry. Lower
strength when soils are wet also affects the bearing
capacity of soils and their ability to support the safe
and efficient operation of machines than when in a

dry state.

In terms of resilience and susceptibility to soil
wetness, the clay content of the soil largely
determines the change from a solid to a plastic
state (the water content at which this occurs is
called the ‘plastic limit' (MAFF, 1982)). This is the
point at which an increasing soil wetness has
reduced the cohesion and strength of the soil and
its resistance to compression and smearing.

Whilst coarse textured sandy soils are not
inherently plastic when wet, they are still prone

to compaction when in a wet condition. Hence,
handling all soils when wet will have adverse effects
on plant root growth and profile permeability, which
may be of significance for the intended land use
and the provision of services reliant on soil drainage
and plant root growth. It may be less so in other
circumstances where wet soil profiles, perched
water tables and ponding are the reclamation
objectives, though drainage control, for example

to control flooding, may still be important in these
contexts.

In cases of permanently wet soils, such as riverine
sites, upland or deep organic soils where there is a
persistent high water-table throughout the seasons
within the depth of soil to be stripped and/or the
soil profile remains too wet, a strategic decision
has to be made to be able to proceed with the
development of the mineral resource. This may
mean alternative and less favourable soil handling
practices have to be agreed with the planning
authority.

Predicting & Determination of Soil Wetness
There are well established methods to predict

and determine soil wetness of undisturbed and
restored soil profiles (Reeve, 1994). The challenge
has been the prediction of the best time for soil
stripping. Models based on soil moisture deficits
and field capacity dates for a range of soil textures
can provide indicative regional summaries (Table
4.1) that can help with planning operations at broad
scale but cannot be relied upon in practice for
deciding operationally whether to proceed on the
ground given the actual variation in weather events
from year to year and within years.
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Part 1

Climatic Zones

Soil 2 3

Clay Content

Soil Depth <30cm

<10% I Mid Apr - Early Oct [ Late Mar - Early Nov I Late Mar - Early Dec

10 -27%

I Late May - Early Oct I Early May - Early Nov I Early Apr - Early Dec

Soil Depth 30-60cm

<10%

Late Apr - Early Oct

Mid Apr - Early Nov

Early Apr - Early Dec

10-27%

Late May - Early Oct

Early May - Early Nov

Early Apr - Early Dec

>27%

Late June - Early Oct

Early June - Early Nov

Late May - Early Dec

Soil Depth >60cm

<10%

Late Apr - Early Oct

Mid Apr - Early Nov

Early Apr - Early Dec

10-18%

Late May - Early Oct

Early May - Early Nov

Early Apr - Early Dec

18-27%

Late June - Early Oct

Early June - Early Nov

Late May - Early Dec

>27

Mid July - Mid Sept

Early July - Mid Oct

Late June - Mid Oct

Table 4.1: Indicative on-average months when vegetated mineral soils might be in a sufficiently dry condition according to geographic location,

depth of soil and clay content

The timing of most soil handling operations takes
place between April and September. Although

in western (Zone 1) and central (Zone 2) areas

it typically can be a later start in May with an
earlier termination in August. Whilst the return

to climatically ‘excess rainfall’ is later in the
eastern counties (Zone 3) and can be as late as
November/early December, there is a need to
maintain transpiring vegetation to keep the soils
being handled in a dry as possible condition and
to establish new vegetation covers as soon as
possible (on replaced soils and storage mounds).
Hence, soil handling operations generally need to
be completed no later than the end of September
(Natural England, 2021), unless appropriate
provisions can be assured.

Where data is available, more realistic local and
real-time predictions can be made, however,
because weather patterns and events differ
between and within years, and soils can be vary
locally in their condition. Experience has shown
that the most practical approach for operations is
to inspect the site and soils in question near to/
at the time when soil handling is to take place.
Professional soil surveyors can advise on the
best time for soil handling (stripping, storage &

replacement) and carry out site assessments of soil

wetness condition prior to the start of operations.

A Practical Method for Determining Soil
Wetness Limitation

During the soil handling season (see Table 4.1
above), prior to the start or recommencement of
soil handling soils should be tested to confirm
they are in suitably dry condition (Table 4.2). The
‘testing’ during operations can be done by suitably
trained site staff and reviewed periodically by the
professional soil surveyors.

The method is simply the ability to roll intact threads
(3mm diameter) of soil indicating the soils are in

a plastic and wet condition (MAFF, 1982; Natural
England, 2021). Representative samples are to be
taken through the soil profile and across the area to
be stripped. It is the best available indicator of soils
being too wet to be handled and operations should
be delayed until a thread cannot be formed. For
coarse textured soils which do not roll into threads,
a professional’s view as to soil wetness and the risk
of compaction may have to be taken.

36
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Part 1

Table 4.2: Field Tests for Suitably Dry Soils

Soil tests are to be undertaken in the field. Samples
shall be taken from at least five locations in the soil
handling area and at each soil horizon to the full
depth of the profile to be recovered/replaced. The
tests shall include visual examination of the soil
and physical assessment of the soil consistency.

i) Examination

« If the soil is wet, films of water are visible on
the surface of soil particles or aggregates (e.g.
clods or peds) and/or when a clod or ped is
squeezed in the hand it readily deforms into a
cohesive ‘ball means no soil handling to take
place.

+ Ifthe samples is moist (i.e. there is a sligh
dampness when squeezed in the hand) but it
does not significantly change colour (darken)
on further wetting, and clods break up/crumble
readily when squeezed in the hand rather than
forming into a ball means soil handling can
take place.

» If the sample is dry, it looks dry and changes
colour (darkens) if water is added, and it is
brittle means soil handling can take place.

ii) Consistency

First test

Attempt to mould soil sample into a ball by hand:

* Impossible because soil is too dry and hard or
too loose and dry means soil handling can
take place.

* Impossible becuase the soil is too loose and
wet means no soil handling to take place.

» Possible - Go to second text.

Second test

Attempt to roll ball into a 3mm diameter thread by

hand:

« Impossible because soil crumbles or collapses
means soil handling can take place.

« Possible means no soil handling can take
place.

N.B.: It is possible to roll most coarse loamy and sandy soils
into a thread even when they are wet. For these soils, the

Examination Test alone is to be used.

A Rainfall Protocol to Suspend & Restart Soil
Handling Operations

Local weather forecasts of possible rainfall events
during operations and the occurrence of surface
lying water have been used to advise on a day-
to-day basis if operations should stop (Natural
England, 2021). Single events such as >5mm/day
in spring and autumn months, and >10mm/day in
the summer have been suggested as more precise
triggers for determining soil handling operations
(Reeve, 1994). However, in practice the following
generic guidelines are often used:

« In light drizzle soil handling may continue for up
to four hours unless the soils are already at/near
to their moisture limit.

« In light rain soil handling must cease after 15
minutes.

« In heavy rain and intense showers, handling
shall cease immediately.

In all of the above it is assumed that soils were in
a dry condition. These are only general rules, and
it is at the local level decisions to proceed or stop
should be based on the actual wetness state of the
soils being handled. After the above rain event has
ceased, the soil tests in Table 4.2 above should

be applied to determine whether handling may re-
start, provided that the ground is free from ponding
and ground conditions are safe to do so.There can
be extreme instances where soil horizons have
become very dry and are difficult to handle resulting
in dust and windblown losses. In these conditions
the operation should be suspended. The artificial
wetting of extremely dry soils is not usually a
practice recommended but has been successful in
some cases.

References
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pplied Geography. 6. 3. pp =

MAFF, 1982. Reference Book 441: Techniques for measuring
fon ghysmal properties. Her Majesty’s Stationery Office,
ondon

VMVAIFF 1988. Agricultural Land Classification Of England and
ales

Natural England, 2021. Planning and aftercare advice for
reclaiming Tand to agricultural use

Reeve M J, 1994. Improving land restoration in Britain by
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Appendix SMP3
Reduced Scale Landscape Mitigation

Plans (for reference only)
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This report is short, simple, important, revealing, and ultimately, just
simple common sense. Soil is something we don't understend, see, or
value Ths must change.

I'think we all know that soil is a source of nutrients for growing plants and
crops. | think we know that healthy soil is important. and that with a bit of
added compost, it will deliver real benefits for our roses! But when it's on
a construction site it simply becomes unwanted muck to be removed so
building work can commence.

You'll be shacked by the horrifying truth of the level of ignorance there
is toward soil. Every single teaspoon of sci' contains around one billion
bacteria; every cubic metre of healthy soil captures between 12kg and
35kg of carbon. In the construction sector we destroy and throw it into
landfill at a rate of nearly 30 million tonnes each yeer, worth nearly £3
billion!

This report lays bare just how important soil is. and how much we
undervalue the dirty brown stuff. It highlights the extent of soil waste in
construction and the costs of feiing to recognise soil as an asset worthy

[ g e NUgE carbon release and loss of
biodiversity when we disturb or compact it.

The report starts by highlighting the multiple and complex benefits of soil,
its healtn, and its capacity to harbour mycorrhizal activity essential for life
on earth. [t highlights how soil is abused in constructicn, setting out the
guidance and legislation that we rarely follow, and concluding just how
misunderstood soil 1s. Finally, it proposes guidance for the key sectors
that need to collectively deliver realistic and achievable change.

This is a practical anc timely report, which | invite you to reed and
disseminate. In highlighting the key issues that compromise responsible
soil management anc setting out how to address them, the report
empowers the policies that do exist and provides the Imperative for us to
unite ang advance cross-sectcr action.

Finally, | urge non-construction audiences tc read this report — because
we are all contntutors. Paving over our garden areas and turning them
into outdoor living rooms or car parking bays contributes significantly to
both soil loss and associated localised flooding.

‘We can all do our bit to preserve and ennance sci' at home, and this
repert provides the basis for the construction sector to reverse present
practice and see soil for what it is: a fragile. fundamental. end valuable
asset for the planet and for us all

vice rresme e o e tanuscape Institute
(Image © Clare Ellictt)
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Soil provides a multitude of important functions and ecosystem services for society, inclucing climate change
mitigation and adeptation opportunities and supporting biodiversity. Yet, at present, soilis routinely undervalued,
damaged and disposed of during construction and urban development. It is crucial that we not only stem the (- X
damage dorie to these vital ecosystems, but a'so actively consider how better plannng and maragement of
soil can result In environmentally and socially beneficial developrment. This report, collacoratively formed in
consultation with a wide range of scientists, policy anc ndustry representatives, aims to ra se awareress of the
importance of soil. It provices a set of guiding principles to help improve how soil is planned for and managed
during construction and urban development.

What can you do?

Use these guiding principles for sails in constructicn:
1 Plan, design and construct for soll functions - including soil carbon storage and reducing CO2
emissions, water infiltration and flood mitigation, soil biodiversity, and optimal support for acove ground
vegetation and trees

n

Engage local communities and stakeholders on soil issues and development during the consultaton
process

landfill
4 per ity — mini soll sealed area and maximise permeable paving to allow water to
infiltrate and sail to respire; manage draining on-site using SuDS rather than off-site

Minimise compaction - plan haul routes and materials storege and designate Soil Protection Zenes
(SPZs) where soil 's protected from traffic, stripping and stockpiling

o

Stockpile correctly - minimise the duration of stockpiiing and size of stockpiles, ensure this is
undertaken according to soil texture, moisture and weather conditions, and ensure topsoll and subsoil
are separated and do not become mixed or contaminated

~

Minimise erosion - prevent sadi Icss by use of ion cover, seeding, mulching, sit fences or
rolls, or geotextiles, particularly on slopes and stockpiles

B Learn through training - engage with scil professionals to continually develop test practice

Local Authorities - use a standard pianning clause for soil that includes consideration of soil functions,
requrrement of a il survey and solmanagement plan, and a method statement for soil prior to commencement
of works. Encourage the use of Soil Protection Zones (SPZs) to minimise vehicle compaction in areas for future
green spaces and private gardens.

Clients and Developers — incluce the importance of solls in tender briefs. Bring in 2 soll specialist early
and encourage therr collaboration with other disciplnes (scology, landscape architecture, arboriculture anc
engineering). Uncertake & soil survey as part of the EIA and use th's to wnte a soil management plan, going
beyond eng neering or contamination surveys. Consider levels and earthworks early inthe process to meximise
cost benefits of reusing soils.

Design Teams - consider soil early on in a collaborative way and design based on soil functions and soil survey
Information. Maximise synergies across disciplines (landscape architecture, architecturs, ecclogy. engineering}
to create better schemes for soils, tree protection, habitats, biodiversity net gain, open spaces and private
gardens.

Contractors ~Include soils in ECSR targets and raise with clients, undertaxe toolbox talks on good practice for
sollmanagement, and undertake soil handling according to methods in the latest Defra guidance: Canstruction
Code of Practice for the Sustainable Use of Soils on Construction Sites.

4 | Soisin Panning & Construction Report
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Soll provides a mutitude of mportan: functions and ecosystem services
for socicty, ncluding piaying an impertant role in cimate reguiation
end supporting biodiversity — two of the biggest existential threats to
society Yet, soil is routinely undervaiued, damaged ard disposed of
curing constructicn. The rising nzed for more homes and infrasiructure
o €uppor: grawing '€ and econor are putting

pressure on soils. It is vital that we better manage this ron-rencwable
resource dunrg construction so i car continue to provide ts many
cruclal functions, and help us in our fight against climate chenge and
biodiversity loss.

Currently in the Unted Kingdom, 30i's 01 construction stes fall within @
gaw in polcy and legisation and large anounts of soil is beng lost and
damaged as aresull. Tne key guidance document. the Defra Construction
Code of Practice for the Sustainacia Use of Solls on Construction Sites is
not often followed, and gooc practice is rarely seen. Whiist tne total cost
of the soil lost and damaged dunng construchon to scoety is currently
un«newn, the intial evidence gatherec tgether nwre indcates that in
Ty erme 1 Te, and TREWISE, TNe SCale OT Tesponsiomy and
opporiurity for improwng practice and delivanng positive change is
substantil,

This report aims to raise awareress of the :mportance of soil and why it
needs to be better managed durnng consiruction. It has been develcped
byac ter tzam of tists anc n consuitation
with a wide range of reoresentatives from planming and construction
inoustries. In developing anc sharng th's decument, we hope 1o provide
2 valuable case for taking solls sericusly in planning and construction, and
& set of high-level useful principles for practice. The report 15 for anyone
warking in planning develcpment, design and corstruction, anc focuses
on the UK context. It provides a se” of gulding principles to Improve Fow
sol s planned fer and manzgad, and there are dedicated sectons with
Spacific actions for each Industry to Support project teams 1o manage
s0ls more sustainably.

ok Panring B Censtruction epert | 7
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Why is soil important?

Soll 1s @ mixture of minerals, organic matter, lving animals and micro-

| organisms, water and gas. It takes hundrads, thousands or even tens of

thousards of years for soil tc form - this means it is a non renewable
resource and it is vital we look after it

Soil proviges many imoortant functions and, as such, it is 2 valuable
resource that we rely on for life on Earth, Scil provides nutrients for plants
and crops to grow, it holds water and prevents flcoding. it s an important
store of carzon, Is a cormerstone of biodiversity and habitats, and it filters
polution and contaminants from water,

Soil is a lwing system. One teaspoon of topsail contains around one
bllllon bactarla'. In urban parks sof biodwersity can be very high
For example, m Centrai Par< in New York, the breadth of soil microbes
was smilar to that found across the world in arctic, tropical and desert
“. These soil micro organisms, along with soil insects and worms,
decormpose orgenic matter and recycle tinto nutrients, In parks, gardens
ardnew cevelopmen:s, thase nutrents support the growth of trees and
green infrastructure. Soil arimals also burrow through the so: and help
malptain tha soll stachiire creal ng pare snsces where oxyaen 5 atgreg

* Needoman (2013) Whet Ave Saiks? Nature

EcucatonKncwledae, 4131(2)

? Ramirez et al {2014) Biogeograghic pattens
in bebow-ground diversity in New York Cty's
Central Porks ave simiee to these obsorved
abaly

Procwecings <f the royel sockly B, siokogicel
sciences 281117951

* Ontlarc Schute (20121 501 Cabon Storage.

Nare Ecucaten Knovbedye 31101350
“ htip s /urwerdndaia 0'gond vae

& | Sokm Plannrg b Constraron Report

and waler can Infltrate, \Water movemant and storage in the soll is kay
Lo mitigating flooding. so looking after soil helps to prevent waterlogging
and reduce oot risk.

Soil also plays ar imoorlant role in mitigating climate change. It is the
largest store of carbon on [and, storing nearly twice 2s much carbon as al
the plarts and stmosphere combined™. When soll Is disturbed, carbon

tothe asC0O2 ‘we needto manage
solls carefully so that carbon remains stored in the soil.

Why does soil in planning and
construction matter?

Whilst only a small fracuon ¢f our totzl global soi resource s Duilt
upon {around 1% of habtable land supports human settiements anc
nfrastructure’) towns and c ties are the fastest growing use of land and a
major driver of sol change. Whilst this is only a smal land area, the scale
of soil degradation that currently occurs in ths small fraction of and
$ astounding. We are only just beginning 1o 'eam about the scale and
costs of scil degradation from construction, but from the intial insights
oresented in what follows. it is clear to see that the current approach to
soils in planing and construct an presents a major threat to naticnal
oresperity.

It is also important to rote that these soils also matter because of their
proximity lo where e majority of people live and work. Solil's ability
to furction for example by infiltrating water ard reducng flood risk or
supporting nigh quality green spaces, has diract effects on cur dally
lives. The cpportun ty is there %o better plar and buid for soil functioning
and create positive benefits for communities and ecenomies being
ceveloped.
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29.5 million tonnes of scil

from construction sites
was sent o landfill in
2018: ten times that lost
due to soil erosion across
the whole of England
and Waies

Once compacted, soil
BUVL UG S UIIaUe W ai s

Soil loss from construction sites

Topsolls can become mixed with subsolis, and both can be mixed with
consiructior rubble of stenes, If e
tollowing mixing or damage during they will be of
to lardfill Solis need to be designzted as a resource rather than 3 waste
matenal and should be retaned or reused on site as much &s possible.

Ir 2018.29.5 milli
of In landill in the UK®. Onry(lﬁ%m‘mlswas"auvm which means
& huge amount of this vilal rescurce is being lost during construction.
This is 10 times greater than the 2.9 million tonnes of soll lost due
to soil erosion each year in England and Wales®. This 5o has valug
and its loss constitutes ¢ substantial material impact ‘or schemes. The
ecanomic vake at its most basic level is large. Topsol has a sale vaiue of
betwaen £80 - 100 a lorne bag. and even if only 10% of the soil lost to
Iandfill was usable topsoll, this would equle tu.sppmxul alely €300 per
year. However, when the broader

the cest of soil loss te landfill alone to the UK. cousd be estmated tobein
the order of £1.5bn per year.

h aodt!lon to 50il lost to lendfill, IDII eroslon on covmrueuon sites can

the soll ¢an no longer
function -
the best approath s to
prevent compactionin
the first place

¥ Defrin (2021 ENVI3 - LIK S2aTISTCS 0
weste dzta

* Gravws ot al, (231 5) Tre total coscs of ok
203031107 InErgland arc Wales Ecoicgical
Ezonemcs, 118,996-413,

" Mar lsmeas anc Yee (20121 MUS_E Evebiation
f 51088 02 CONSINICNON SR by LAy

of soi and

y througn
stockpling™.
Take action: Designate soll manedals early through a soll survey. scil
manage plan and a nlan using the CL:AIRE

Definition of Waste Code of Practice DOW CoPY. The Routemap for
Zero Avoidabie Waste in Construction’® may also de useful. Tnese actions,
wher combined with good erosion control, will help prevent the i0ss of
valuable soil from construction sites. Th's will significantly enhance the
sustainabillly credentials of progcts and generate cost benafis (F soil
reuse can be max'mised and earthworks minimisec.

Soil compaction

Sol aclion occurs due to tiaffckong of heavy vericles, laydown of
maﬁerals and poor o1 stockoling. This can occur in ooth topsolls and
5ubsal's On construction sites. When ol is compacted the structure is
demaged ard the pore spaces are lest, meaning watar and oxygen can
no longer get into the soil, nlants will not g-ow. and micro-organisms vall
not survive.

246-442,2718-272),

* Vied 370 Bracy 2017) The nature snd

Frope-bes ol sols 15N e3ten

* CLAIRE (2011) The Dafimon of Waste
ausiry Coa of Practce

¢ Grwen Construction Bosr (2621) The

Rexitweran for Zero Auncatie Wasts 0

Censirucnon

can reduce water Infiltration by 70-99%, and ncavly

compacted soll starts to the i of ar
impervious surface'. This leads to poor drainage, wateriogged sites
and Issues with flooding. C: solls also cause pi for glant

establishment and crowth due to a restricted rootng area, particularly
forvioody plents anc trees'*. Restoration of soll structure is very difficult
takes many years, and Is dependent on sol texture and the damage

Grugory 2006 Effect

compacton an FBranan ata Joumal o Soi
2nd\Water Corgervation, 61(3) 117,

'? Day arc Sassuk (19941 AReview of the
ifects of soil compact on and ameforation
TRAMENts on Iangscape trees. Jotmal of
Arboreuure, 2001), 8417

' Horn et al. (2071) Consequences of gas
DpeIne ALING OF ChANORE N SE LDEMTRS
Duer 3 years Solara | m

causad . dtime to aproject
and will nat immediately felm‘ the soil to ts former state, Recovery wil
only occur with ime and a lac< of disturbance.

Take action: The best approach s to pravent soil compaction n the
first place rather thar mitigate afterwards. Solls that are protected from
vehicle tratfic and are steckelled appropriately will be less Ikely to suffer

105002,

10 | Sailsin Mareng & Construction Aeport

from ion and will continue 7o function as heaithy soils.
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Soit biodiversity is
harmed by compaction
from stockpiling or
heavy vehicle tratfic
because it leadstoa
lackof oxygen

Soil carbon storage

Iypical construction s21il management where topsoil is stockoiled anc
then repaced cnto compacted subsoil, leeds to lcsses of cerbor as
€02 emissions from the soil'* Farthworks disrupt scil aggregates, and
the carben stored n these aggregates and attached to soil mnerals
becomes more tosour gel %, Tnis makes the
carbon mere vilnerable to decomposition and it can then be lostas CO2.

Sull carben stocks vary greatly depending on soil type, texture, climate,
iand use and management, and vagetation cover. In the UK, the tap 1
mesre of soll has been estimated to contain an average of 18 kg carbon
pearm2 soil {or 180 tonnes par hectare): in sem-natural haoitats this 1s 32
kg per m2 soil. n woodlands it is 25 kg per m?2 soil, and in 2rable land it is
12 kg m2 soll'.

Ir 2013, soll carbon losses due to development were estimated at 6.1
million tonnes of CO2: this is greater than losses of greenhouse gases
from other big emitling industries such as concrete production (8 mill on
tonnes CO2 equivalent) and the chemical ndustry (5.2 miliicn tonnes
02 equivalent)'.

Take action: To keep carbon In the soil there needs to be mnimal

'* Chen etal 12013} Charges in soil
£aB00 pools enc mricrobial bemass from
wban and Ceve opment 2nd subsequent

Soil sealing

Urban development seals the soll with impermeable surfaces such as
read asphalt, caving ana concrate, In England, en average of 15800
hectares (158 square kmi of uncevelopec land vas Sevelopec eact: year
hetween 2013-207 8%, This Is a large increase from an average of 4,500
hectares per y=ar in the 20005, with a percentage 11crease of over
250 %. As solls are increasingly sealed over there is less water and gas
exchange between the soil anc atmosphare, and this prevents the soil
providing its many functicns®.

Sealing also leads to increasec surface run-off, risk of flonding. and
pollution to surface wate” from roagds. In urbzn areas, the proportion of
front gardensin England that are caved overincreased from 28% in 2001
t0 48% 'n 207117 further axacerbating the problem of sealed surfaces in
urban areas and pLtting pressure on urban dranage systems.

Take action: To reduce surlace run-off and watzrlogging on sites, green
spaces and permaable paving stould be maximised to enable water to
infilt-ata. SuDS and water rranagerment should be dealt vath or-site.

Soil contamination

complete'y undisturbed to maintan soil cerbon storage. These SPZs
could be combired with tree root protection arsas and areas set aside
for biodiversity re: gain, where appropriate. Where movernent and
siockpiling is necessary, ths should oe done appropriately for the soil
texture, water content and weather conditions.

Soil biodiversity

Soll animals and micro-organisms are affacted by sol stockpling,
corrpacuon camage to si structure ard contamnation. Most har to

Biokgy and Rlochamisiry, 66, 1844
 Wick et el (29004 Scil eggregation end

tothe { anaerobic ions. where
suil oxygen is dephled due to compaction during stockpiling or vehicle

can develop soon after stockpiling

Use and Management 250 ;w;m )

and persist at depths below 1 metre in large stockpiles, though smaller

S6ilCD7 a1 P Fq«.{&hn":zbﬂﬂ
SoLrwest Unted States, S53UA12 ICHUT

can alsc become bic over tme .
can lead to areductonin e ngiand earth ations™
anda ion in the diversity of mycor-hizal spacies?. Compacton can

Symposim
Energyin Buidings and Uiben Aveas. Torkey.
323-328.

7 Braciay ot sl (200%) A soil carbon anc lend

 Mackerae and Naeth (Z0719] Native sead,
j3ne

250 aiter the community structure of soil nvertebrates™.

Take actlon: To maintain healthy soil life and bodiversity, reduce
disturbances to soil structure and chemisiry . avoid physical
disturbance and contamination), and ensure that soll Is kept oxygenatec
ard is not compactec. This will allow soil insects, worms, bactena anc
fungi to continue their ecological processes. heloing to recycie nutnents

l‘m-ntapsdl(un storage. RLOS CNE
4091

* AbCul-Kareem anc Mcrae (1334] The
effectz on topeoll of long-ta'm etofage in
‘stockples. Plant and Sod 76(11,357-362,
7 Fadaw: et 8L [2021) Pnpact of sol

doslpleg on oiood mycomnz
S romtn clvevetes!

maTter
16301163-1° 78,

22 | Seikin Flanning & Construztion Repart

support growth, and store carban in the soil.
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Contamination in scil can eceur dunng construction through the misuse
and spillage of materials or cherricals cn site. Notable examples of this

are the poliution of sod with hydrocarbons during sterage of fuel, and |

asbestos ‘ibres through the demoliton or reuse of rubtle materials.
Historically, waste mate-ials and rubtle were used as ill ana there may te

legacy contamnation in same urhan saile 2nd construction sites. Once |

soll Is or exo0se older 1 soils,
rantall i ils and se
across the site 8nd 10 acjacent arses spreading the problem further.

Solil that s considered tc be gntly contarnated may ba reused for
some purposes If it does not pase a risk. However, the uncertanty of
envirenmental risk related to soil reuse can lead to resistance, and often
new materials are sought as a preferanca™

Take actlon: Ensure all nsk assessments and method statements
are adhered to for materials and chemicals on ste to prevent spilage
and contamination. Be aware of the location of materials laydown and
rubble storege in relation o soil stockpiling wa'er courses end the
future landscape design to mnimise ccntamnation to both soil and
water, Undertake toclbox talks on the Importance of solis, gcod el
maragemert techniques and prevention of contamination

KCC3858 oSMP (R) Nov 25 Draft KEC3858-0SMP-May-25-Final
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There are a number of relevant exising polcles, reports and guldance documents that address soils In
construction, as summarised in Table 1. These policies and documents contain a grea: deal of useful advice
However. the current state of 8018 in planning and construction is evidence that, to date, these have not gone
far enough or have not been effectively implemented.

Defra Construction Code of Practice for the

Sustainable Use of Soils on Construction Sites

The De'ra Code of Practice (2009 sets out the Importance of soll functions and the Issues Lhat arise through
poor managemert of sCils On construction sites. Tne key messages in tne Coda of Practice are the need for a
soll resource survey which can feec iInto a matenais managerrent plan, and a soll resource plan, which sets
out how soil will be stripped. hau ed and stockpiled.

The guidance seis out methods for sol handiing includng topsoll and subsoll sinppng. stockpling,

and remediation of tion. This is due to be updated In 2022/2023 - the most
TP O Ut VeSO OT e SNoCTO DE used. Ll T
method statements

Working with Soil Guidance Note on Benefitting from

SollManagement in Development and Construction

British Society of Soil Science (2022)

This BSSS (2022) guidance note sets out recommendations for soll resource surveys and soll management
plans. It states that a soil resource Survey shoud oe concucted Dy a professional soil scientist with the
appropriate competencies as set out in BSSS Working with Soil Professional Competency in Soil Science

Documents, It also highlights some key recommendations around surface flooding. planting in relation to soll
conditions, and o/l iodiversity.

3ritish Standards

The follewing British Standarcs are relevant when working with 6015 in congtruction:

+ BS 3882:2016 Specification for topsoll - this specifies requirements for natural or manufactured topsoll
crought n to a site rather than topsoils remaining in situ.

+ BS 5837:2012 Trees In relation to design, demolition and construction - provides recommendations
relating to tree care and Root Protection Areas. It recommends that there should no excavation, no changes
of ol ‘@vel and no compaction within the roo: protection area.

*BS 1Process for and Net Gain - sets out a procass for

implementing biod versity net gain to ersure that development and laind management leaves biod versity n
A measurably better state than before

+ PAS 100:2018 for provides @ compost qualty standard for the
Lrganics ecychng sector

14 | Soi in Plarsing 8 Corstruction Beport
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National Planning Pclicy

The National Planning Policy Framework (NPPF) for England (DLUHC,
2021) recognises the need for local planning policies hal relate to the
protection and enhancement of solls, Through the NPFF, mitigation
and remediation of despailed, degraded. contaminated anc unstable
land, where acpropriate, s recommended. In relation to green field sites,
the NPPF advocates that the best agrculttural land is preserved from
develogment and poorer quality agricultural Iand be Lsed preferentially.

Soils in Environmental Impact Assessment

Depending on the type of development and statutory importance of
the site, soils may be considered in Environmental Impact Assessment
(EIA). The recent IEMA guidance: A New Perspective on Land and Soil
In Environmental Impact Assessment [2022), provides @ comprehensive
methodology to assess the effects of developments on soil functions,
Soll specalists in EIA teams should use it to assess the significance of
deveopment impacts on selected soil properties and the consequent
changes in soll functions.

Lecal Planning Guidance

So. loca ola sicah. doab itk shoooh Lozic il and

16 | ScisinPlennng & Construstion Feport

Classification (ALC). however ALC data alone is not sufficient for
assessment of a development site, as confirmed by Natural England®.
Specific soll policies In local plan documenls are not common, though
two examples of local soil guidance and policy follow,

Warcestershire County Council set out the importance of soil and the
implications cf poor management during development in a technical
research paper™. West Lothian Counc| provide a more recent example
of local policy and guidance adopted in 2021, They set out a policy
requiremrent for developers to provide a soil sustainability plar and to use
their planning guidance document: Soil Management & After Use of Sails
on Development Sites*, which will oe applied when making planning
decisions, The aim of the guldance Is to reduce flooding, water loggng
and failed lancscaping due to pocr soil handling.
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Table 1 —UK Policy and Guidance
Strategies, Plans & Legislation Local Planning Guidance

| Sateguarding our Sols. A strategy for ical research paper. Maning for 20m Highfghts the Importarce of s
1 England (Detra) Scis in Worcestershie (Worcastershire rareging it wel through development.
Thsn\ciudes s e vaued durs County Counci)
ang censtruction practices that ensure that vital soil functions are Panning Guisance: Scll Management& | 2021 The Iorzldmhnm«-m plan sats oul & pofcy requirement for
maltained. Afer Use of Scis on Development Stes 1S 1o nave Pian and to use this
| 25 Year Plantc ‘mprove the Zrvionment | 2018 The planidentifiss u"hons to orotect and Improve solls with a fwest Lotran Councill planring gudance, The gudance aims o reduce fcoding on
(Detra) 5. The risks 12 solls 1 sites and failec o i
loss of ions are nok inthe plan handing.
The Envaronment Act {UK Pariament) 20 Tne Act ooes rot saspeemc soll tagels. Hmver aSoll Healtn
B s epec Other Resources
| | wil provide sgllflgels U
The Scottish Soi Frameviork 2008 | The aim of tne Framaviork s to promota the sustainable B RS ORRRIS
| management and pratection of sols inrelation ‘o the economic, The Defintion of Waste Devalopment a0 This voun:ary code descrives goud practice lor assessing
| social anc ervironmental reeds of Scotand t does this by Industry Code of Practize IC_AIRE) whether excavated materials are classified as waste ornat and
wentfying 13 soil ou\comvs determine whether taztac materal can be re-used.
EU Soill Sategy for 2030 Reapingthe | 2021 | The 10 protect and restove sois It Pcicy Position Statement: Protecting and | 2279 | Hichlights the muti-furctions ard non- enewatile nane of sols
benefits of neaithy sols for pecpls, sats oul 2 vislon and objectives to achieve heakhy sols by 2050, Enhancing Sails ICWE) I alls for actions t= refiect this, Inchiding ncreased leg slation to
food, nature and clrate [Europaan with actions by 2030; anc anounces & Soll Healt Lawto ensure a protect soils, implamantation of the 25 Year Envirorment 2fan ac
Commission) high level of protection. i S - improvements to the evicence base for polcy decisions about
National Planning Policy Pesition Statement Sustainabe Urban | 2020 | The positionstatement sats ou whera poiicy ana guidance s
Solis Health inkiatve (SUSHI! (Sustainable lacking, where curract issues are arising and makes the case foran
Document Typo 1 How.s 581 cons:dored? Soi's Afiance) update te the Detra Code of practice,
Naticnal Planning Policy Framework Updztad | The NPFF focuses on valuad lsndscapas and sites of biodiversity, Guicance Note Bensftiing from sof 2022 This note makes recomimendations based on sui resuuice.
INPPF) 2021 geolngicd value o sols with a stat tory status o identified oality. management in developmant and surveys and 5ol management plars. It also highlights key
Soi are not valued or given statutory status unless they are peat construction @ntish Sceiety of Sol recomim fioocing, planting
SOk 07 congide’ ugr and Ck ALC), Scierce) 5ol 2ondtions, ard scil b odiversity.
Soils and Stones Report (Society forthe | 2021 This repart recogn'ses soi a5 a valusble resource and materel, and
National Planning Guidance Ervionvnent aime 1o prevant It endirg Up n Ianatil by pomoting fts re-use in
construction prjects.
Cade of practice ‘or the sustanable use | 2008 - out thy
of s0ils on constructon sites (Detra) update wldrce onbes: pczﬁce. anc Nq'ﬂqhts esues that arise mrwnh
In2022 | pcor
are the need far a soil 'esoufce surve) which can leec ntos
maenas plan which sets
out how s..lMl oe sc'bpm "auteo and stockplied.
Plannirg Practice Guidance for the 201¢ Thi: ] feguard soils by referring to
Natwral Ermronment the Defra Cooe of practice.
Guide o assessing developnent Updated | This sets out how the NPPF and 25 Year Emironment Plan aim 1o
propesals on egdcukural snd (Natural 2021 protest zgriculturaliand and scils, with a tocus on using ALC to
England) inform planning decsions.
ANew Perspective an Land and Sol 2027 Thi i it for soils and land in Enwil Impact
in Emvronmental impact Assessment It to assass
(EMAI soil s and
sets out how considered ially in E14
SEPAFositon Statement on Planning ! Sets Out SERA restontc e
2nd Soils Scottish Sol Framewcrk.
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Consultation with policy, industry and academic experts
presented three major barriers to better treatment of soils in
planning and construction.

Think about soll early on - this applies to all those invoived in a project:
developers, EIA consultants, masterp igners

Understand the soll resource on site — a soll survey (see acpendix
1) wil tell you what type of soll you have anc help you understand the
functions t provices. This must gobey o] i i
properties and should Include soll lexture, water holding, nutrients and
carbon storage capabiites.

Designfor d levels and
methods from the outset - aim lo minimise cul and M, locate road
access on areas of lower soil cuality, pricritise greater topsoll depth in
gardens and open spaces, work with the existing solls and landscape.

Write a soll management plan (see appendix 2) - use the soll survey to
plan how best to use the soil resource, including now and when to move,
store. and respread the soil, and how to evoid contamination. Proper
planning and management of the soil on site means it can be reused,
reducing the need to buy in new topsoil and leading lo cost savings.

Soil data availability = site-scale soil data is not always available
and desk-based studies or ALC datais not sufficient to understand
the soilresource, in particular for sail carbon storage. A full soil
survey should always be done for EIA or during early stages of

the project and the soil data shared throughout the design and
construction stages.

Time and space constraints - project timelines can mean that
topsoil stripping and stockpiling go ahead even in poor weather.
Once the soil is damaged in this way it cannot be restored

easily. Space limitations can also lead to poor stockpiling, where
topsoils and subsoils become mixed. This means soil will be
replaced incorrectly and will cause damage to the soil ecosystem,
biodiversity and soil structure.

20 | Sois in Hanning & Lenstruction Meport
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s ey s
disposal should be the outcome.

Soll Protection Zones (SPZs) - fence off areas in a similar way to tree
Root Protection Areas {as per BS 5837 to prevent disruption to soll In
those arcas - this will enable soil to continue to function anc retain soi
biodiversity. sol carbon storage and water storage capability in those
areas,

Include soll In accreditation schemes - Soil, Its biod versity, and carbon
storage properties should be ta<en account of in sustainability. neture
and carbon accreditation schemes and targets.

Education and tralning - this would be usetul for contractors moving and
storing soil on site, planners making planning decisions, and landscape
architects writing soil specifications.

Integrate soll with existing regulations - biodiversity net gan cculd
provide an apportunity to protect soil through protection of older trees
and habitats.

Montltoring of soll at completion - the aim '8 to have & functioring
soil following project . with and good
soll structure whicn will berefit water infiltration, soil biodiversity plant
growth and carbon sequestration. Monitoring the soil after it is respread
or topsol is brought in, and subsequent compaction is avoided. would
ensure soil is able to provide these functiors,

KCC3858 oSMP (R) Nov 25 Draft KEC3858-0SMP-May-25-Final
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Guiding Principles
for Soils in Planning &
Construction

. Plan, design and construct for soil functions
—including soil carbon storage and reducing
CO2 emissions, water infiltration and floc
mitigation, soil biodiversity, and optimal
support for above ground vegetation and
trees

. Engage local communities and stakeholders
on soil issues and development during the
consultation process

. Reuse or share soil = maximise use of soil on
site and share excess soilto ensure there is
no 1oss to landfill

. Maximise permeability = minimise soll sealed
area and maximise permeable paving to
allow water to infiltrate and soil to respire;
manage draining on-site using SubDS rather
than off-si

. Minimise compaction = plan haul routes
and materials storage and designate
Soil Protection Zones (SPZs) where soil
is protected from traffic, stripping and
stockpiling

. Stockpile correctly = minimise the duration
of stockpiling and size of stockpiles, ensure
this is undertaken according to soil texture,
moisture and weather conditions, and
ensure topsoil and subsoil are separated
and do not become mixed or contaminated

. Minimise erosion - and prevent sediment
loss by use of vegetation cover, seeding,
mulching, silt fences or rolls, or geotextiles,
particularly on slopes and stockpiles

. Learn through training = engage with soil
professionals to continually develop best
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What you cando

Local Authorities

« Include a specific soll policy in new lozal
development plan documents - highlght the
importanca of sai functicns and ensure soilis.
valued anc protectad in construction.

*Use & siandard planning cordion for soil tat
includes - consiceration of soil functions,
requirement of 3 soil Survey and soil management
plan, and a methoc statement for scil prier to
commencement of works It should also reguire
evidence of good practice for soil management in
construction, and monitenng of the soil foliowing
project compietion. See West Lothian Council
planning guidance for an example (see resources
elaw)

«The canstruction method statement shoule
include soll as a resource ~ ensure the order of
work and project timing

What to lock for in the soil

management plan

* The soil management pian sholc be based or
nformation in tre soil survey.

It should set out plars for. soil protection, suil
handing, €oil use and any soil remediation needed
Isee Appendix 2: What should a soll maragement
plar contain?)

Resources:

« Example of planning guidance for soils in
constructicn = West Lothian Council = Planning
Gudance: Soil Management 8 After Use of Soi's
on Development Sites jadopted 2021).

« Defra - Construction Code of Practice for the
Sustainable Use of Soils on Corstructior Sites
12009) — due 1o be upctated

Clients and Developers

*include the importance of soil unclicns in tender
2niefs to consultants and cantractors

« Bring a sol specialist in early bafore the scheme
s set and ensure their | aison witn the ecologist,
arborcutural consultant and landscape architest
at early project stages to achieve coligborative
working and maximising syrergies

« Consider levels and earthworks quant ties early
n the process and involve Quantity Surveyors to
maximisa coet banefits of retaning and re-usng
s0ils, feeding nto the overall pro ect visbilty
2nalys's

« Uncertase a soil survey for EIA and use the
IEMA guidance for land and soil ir EIA. Use the

s0il survay tn writ2 a scil management plar and

constru etnod siaterment. gaing beyond

PP

Benefits to clients and developers

* Showrs you are taking enviconmental and climate
change issuas senously - this could reduce
planning uncertainty

« High stancard private geroens and green spaces
are a seling pont for future home owners

= lnvolving a soi special st early will help you get it
right first time — tnis leacs ta recuced project time

« Careful menagement of existing soi resources will
lead to less landfill tax and smaller topsoil impart
costs

= Lower transport and fuel costs — less need to
move soil to and from the site

= Fewer complaints ard claims, for exampla, from
home owners when private gerden solls fai. are
waterioggec, the stiucture is damaged, ‘args
amounts of ruoble is found ete.

maragemant and that measures will b2 1aken to
minmisc gamage. Methoas should be informed
by the latest Defra Construction Cade of Practice
fa-the Sustainanie Lse of Sois on Construction
Sites

* Use Soil Protection Zones (SPZsi tc mnimise
vehicle compactionn &reas for future grean
spaces anc private gardens

«Ask for detals on how & scheme has consiceed
ard ootimised synergies ‘o soi's, trees and
biodnersity

» Request sustzinable drainage (SuD3) and that
permeable paving s maximised to enable soll to
function, allowing water o infillrale and enable
fiood mitigaticn,

What to look for in a soil survey

«Ensure that site-basec cata is mcluged that
is based on soil sampling from the stt= and
lahoratory analysis

+Look at the soil texture, weter content, pH,
carbon content and any contamination —this
will fell you about the soil's permeablity, biology
and cnemistry and will g ve an ndication of its
functioning (sea Appendix 1: What should a soil
survey contain?)

«Look for evidence of liaison with the proect
ecolegist, landscape architact and ardoricu tural
consultant to ensure the soil survey provides data
they require ta inform their work.
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Appendtx 1: What should a soll survey contan?
And Appendix 2:What should a soil management
plan contair?).

« Use the latest Defra Construction Code of
Practce for the Sustainable Use of Sois on
Construction Sitas to inform the soil management
plan and appropriate method for stil stockpiling.

*Make EIA scil data available to all consultants and
contractors for all project stages.

« Provide the cesign team with levels data from the
putset and ask them 1o design to minimize cut
and fill

* Write & materials management plan before work
starts on site —retain the va uable soil resource
and reuse it appropriately

«Plan for the Lse of excess solls across the site
share with another site if it can't be reused

+» Gons der carbon calculations tor projeets that
take account of soil carbon, and use such date
to feed intc project viability and sustainability
credentials. Monitoring of souls folowing projec:
complation can provice evidence of good soi
management ang the maintenance of sol carbor:
stores.

+ Plzn for rubble management —ensure it 1s not
disposed of in gardens and greer Space arcas

* Promote tne understanding and importance
of 50! to contractors e.q. through trainng,
and demand careful managerment of sod trom
contractors on site.
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« Felp with ECSR targets
Resources

+ Defra— Construction Code of P-actice for the
Sustainable Use of Sols on Construction Sites
{2008)~ dus ‘o be upcated

* CLAIRE ~ DoW CoP ~ The Definition of Waste:
Develepment Industry Code of Practca (2011}

* IEMA guidanca — A New Perspective on Lanc and
Sollin Envimnmental Impact Assessment (2022)

« Green Construction Boarg & Construction
| eadership Council - The Routemap for Zero
Avoidable Waste in Construction (2021)

* British Soclety of Soil Science - Werking with
Soll Guicance Note on Benefitting frem Soll
Management n Devalopmert and C n
{2022)

« Farm Carbon Toolkit - Monitoring Soil Carbont
a Praclical Field, Farm and Lzb Guide (2021) -
though this is based on agricultural soil it provides
A uselul resource to understand monitonng for
seil carbon.
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Design Teams

« Consicer soil eary onin a collasorative way =
ctions anc’ sod survey

rformation

* Key disciplnes to collaborate
functions: sod specialst, ecolegy, arboniculiure
and landscape arch tecture

2 and advise on scil

« Key disciplines to desigr with sod in mind
lndscape archilects, archite
engneers. The lezd designe
colaboratien

15 ang
coordinate

must

* Maximise synery e rmies fo
tree prot

1, 0pen Spac:

1o create beller schen
tion. nabitats, biodiversity net
nd private gardens

= Use these collzborations to inform the
masterplan ~ plan to reuse the existing soll
resource

» Design witn levels in mind from the ouls
explore opt ons ta minimise cut ana 1, corsider

Sol Guidance Nte on Benefitting from Scil
Ianagement in Davelopment and Canstruchior

s and raise with

* Undertake toolbox talks on the importarce of

soits 2nd good practce for sol management

= Work 10 the scil menagement plan.
canstuction method starement and planning

recommendations

tion Code

* Refer to the latest Detra Constl
of Prachce for the Sustainable Use
Construction Sites to inform methods for soil
stockpiing

+ Keep topsoil and subscil stockailes separate and
bl cloac

conStroehe
eary to infi

0 UlioNs, =5 Feuncanons,
orm des gn solutiors, ensure greate
n private gard n e

spaces

* Maximise permea

paving in the design
ifcaton - provide sufficient detail
ol to be stockpiled carefully, reused
ropriately. and soil ion o b

function to suppert the design

= Batter and mora sustainable m:
taka advantage of the exisbng

erplang that
SOWCe

« Show greater value for money to clierits
* Greater sustzinability credentiels of schemas

* ECSR banefits

cape Institute - Technical Informa
Note Solls and Scil-foriming Mazerial (20

7

dscape Institute nical Informa
Note Carbon ard | andscapes (2018)

ion Code of Practice for the
Sustainable Use cf Soils on Corstruction Sites
{2009) - cus to be updated

= Defra—Const

= British Soclety of Soll Sclence —Working witr
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» Undertake stockpiling eporopriately according to
sail texture and weather conditiors

« Congicer soil compaction wnen planning hau
routes angd materials laydown — minimise subsoi

campaction rather thar remedating a‘terwards

= Stick to planned Naul routes. and minimi
campacticn or damege in Root Frotec
or Soil Pratection 7o

soil
on Areas

* Work 10 rubble management pla
is "ot dispose
Space areas

ensure i

of n private garden anc

en

Good £oif management from tne start will enzbie
ketter functioning 50is at completion - less nsk,
and less cos: for remediaticn or replecement
alterwards

* Help with ECSR targets

urces

« Defra - Conatructon Cox
Susta nable Use of Soils on Corstruction Sites
(2008}~ cue to be updated

* CLAIRE ~ Dow CoP - The Befirizion of Wast
nent Industry Code of Practice (2017

58

Soils in Planning and Construction Task Force

Who we are

The Sols in Planning and Construl n lask Force 15
made up of prefessicnals from across soil science,
local authonties, urban  desi and landscape
architecture. Th
drve b

management of sois through the
plannng and construcbion stages of devciopment
projects. Therr am is to protact ang /mprove our wtal

Sl resources ils in Lhe built enwironment

nabling

10 function anc provide crucial ecosystem services

that support tnving places to live and werk
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Glossary

+ Orgenic matter - i5 the organic matena that comes f-om dead plant matter, Including roots, leaves
and stems, and ceac organisms in the soi that al contribute organic compounds to the soil as they
decompaose

« Permeability —is amzasie of the ability of soll to allcw water to infiltrate and pass through it

« Soil biology - this encompasses 2l the insects, worms, fungl, bactera ard all micro-organ sms that lve in
the soil ang are impartant for key soll processes.

= Soil carbon - tis is the carbon storad in seils globally, It includes sol o-ganic matter and margan ¢ carbon
as carbonate minerals

« Soil functions - these are the importan: processes and services that soil provides, for example. the ability
©f the soil to hokd water. provide nutrients te plants, and to enzble feod crops 1o grow.

« Soil organic carbon - this i3 the organic carbon that is stored in coils and orignates from the ecological
processes in soils, through plants, roots and organisms.

* Soil processes - this include all tre diological, chemical anc physical processes that occur in sod, for
example, nutriant cycling. water cycling. orgznic matter storage and carbor sequestration.

= Soil sealing - this 1s the covenrg of soil with impermaable surfaces in urban areas, such as asphat,
Loocrele stone or paing,
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Appendix 1:

What should a soil survey contain?

A soil survey provides information about soil properties and functions beyond the information gven i1 a

geotechnical survey, contamination survey or agricuitural land

It enables an

g of

how the sail functions, including the texture and structure, nutrient availatility, water holding capacity, avliity to

store carbon and support vegetation growth.

The soil survey should

+ Be based on representative site sampling and
laboratory analysis

*Include a description of the soil types on site, their

thickness and properties including soil texture, pH,

water content, nutrient content, carbon content
f stock, and any heavy metal or contamination
issues.

+Include a map displaying areas of different soll
types

What the soil survey data tells you

« Soll texture and water content - this will tell you
about the soil's permeability, clay / sand content
and ability for water to infiltrate and be stored in
the soil.

+ Soil thickness - gives an indication of the volume
of soil resource available and will determine how
earthworks will be undertaken.

+ pH - this will tell you about the chemistry of the.
soil wnich controls nutrient availabiity, biclegica’

bas and bung

Appendix 2:

What should a soil management plan contain?

A soil management plan sets out how the soil will be p'anned for, nandied, 2nd managed so that the soil Is
able to function on completion of the project. The scil management plan will use data from the scil survey to

inform plans for the site, It should include plans for;

Soil Protection

Plans for haul routes and laydown areas to minimise
the extent of soll compaction across the site ana
ensure clear signage tc prevent additional damage
and compaction outside of these areas

The potential use of Soil Protection Zones (SPZs)
where soil will be fenced off and protected from all
disturbance or compaction from vehicle traffic. These
wili be clearty signposted.

Soil handling

Thelocat ot ‘ T

Soiluse

+ How soil will be reused across the site, the volume
that will be reused, and plans for any excess soil.

» Soil reinstatement that is appropriate in depth,
nutrlents and texture for future planting and green
spaces, private gardens, and SuDs features.

Soil remediation

* How any damagec or compacted soil will be
remediated.

» The plan should also state who wil! be responsible

on site and their suitability for future uses in the
designed scheme.
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activity, and the behaviour of contaminants or
heavy metals.

* Nutrient content - provides information ¢n now
fertile the sail is. This should be used tc determine
the type of habitat and planting scheme that will
oe used in the design of the scheme.

= Carbon content / carbon stock - this gives an
indication of the soil carbon storage of each type
of soil at the time of the survey. Itis often referred
to as soil organic carbon (SOC). It should be
used to consider which areas could be protected
from soil handling and compaction to maintain
the carbon in the soil and prevent its loss to the
atmosphere. It could also be used te plan for
planting and soil management to increase soil
carbon storage.

* Heavy metals and contamination - this
information will highlight risks from the sei which
will need to remediated.

The British Society of Soil Science document:
Working with Soll Guidance Note on Benefitting from
Soil A in Dy and Co i
(BSSS, 2022) makes simiar recommendations for soil
surveys and soil management plans. It states that a
survey should be concucted by a professional soil
scientist with the appropriate competencies as set out
in BSSS Working with Soil Professional Competency
in Soit Science Documents, See the guidance note for
more details.
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are appropriate for soil texture, moisture and
weather conditions.

*Methoas of stripping and stockpiling

+The separation of stockpiles for topsoil and
subsoils and clear labeling

« The prevention of mixing of solis with rubble or
waste materials

* Haul reutes ana matenials laydown 1o minimise soil
compaction
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ToT SUpETVising S0l management on site.

Soit management plans should always refer to the
latest Defra Construction Code of Practice for the
Sustainable Use of Soils on Construction Sites. This
provides detaied soil handing guidance for soil
stripping, stockpiling, reinstatement and remediation
of compaction, See more inthe Defra Code of Practice.
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1. Plan to reclaim land to agriculture

Natural England is a statutory consultee (https://www.gov.uk/guidance/consultation-
and-pre-decision-matters#Statutory-consultees) in the planning process. Planners
should use this advice to make sure developers understand what's needed to
reclaim sites to agriculture.

It applies to planning and aftercare of:

o mineral extraction sites

 landfill and land raising sites (landforms created by above ground waste) -
referred to as ‘landfilling’ in this guide

It provides advice to planners on:

o what to check for in planning applications
s how 10 manage development proposals

Refer to sections 4 and 5 in the Guide to reclaiming mineral extraction and
landfill sites to agriculture (https://www.gov.uk/government/publications/reclaim-
minerals-extraction-and-landfill-sites-to-agriculture) to make sure the proposed

afteruse is appropriate.

2. What to check for in planning
applications

You should check that development proposals for mineral extraction and landfill
include considerations to reclaim land to agricultural use, where it's appropriate.
Read this section for more information.

2.1 Restoration plan

Development proposals should have a restoration plan and statement that
includes:

e an assessment of agricultural land and soil resource of the site before work
started, refer to section 5 in the Guide to assessing development proposals
on agricultural land (https://www.gov.uk/government/publications/agricultural-land-
assess-proposals-for-development)

» how a developer intends to restore the site to agricultural use after mineral
extraction or landfilling has finished

https://www.gov.uk/g ications/r i ir tion-and-landfill-sites-to-agriculture/planning-and-aftercare-advice-for-reclai. .. 311
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 an aftercare programme (usually for 5 years) to reach a satisfactory standard
of agricultural afteruse from activities such as, cultivating, reseeding, draining
or irrigating, applying fertiliser, or cutting and grazing the site

Maps to show the intended:

o landform after restoration showing contours on the map at appropriate
intervals

o surface features, such as ditches, field boundaries and tracks
¢ habitat and water features

2.2 Agricultural land classification (ALC) report

L Read section 4 in the Guide to assessing develapment proposals on
agricultural land (https://www.gov.uk/government/publications/agricultural-land-assess-
proposals-for-development).

2.3 Soil resources report

A soil resources report can use the same soil data as an ALC survey. The report
should show how to deal with each soil type during the works and through
restoration. It should include:

e soil profile and depth (usually to 1.2m)

¢ soil texture and stoniness

o soil structure

o volumes of soil types and suitability for reuse

¢ soil drainage status (a measure of its wetness)

o available water capacity (a measure of how dry and arid it is - its
‘droughtiness’)

o nutrient status, organic matter content, and pH (the acidity or alkalinity of the
soil)

o chemical characteristics, such as salinity or potential contaminants (if
appropriate)

Include soil data in the restoration plan to show:

o the intended stripping depths and volumes of each soil type
¢ the intended standard of restoration you expect to achieve

https://www.gov.uk/government/publications/reclaim-mir I tion-and-landfill-sites-to-agriculture/planning-and-aftercare-advice-for-reclai... 4/11
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» how to replace lost soil that was part of the extracted mineral, such as stony
or sandy subsoils, clay or brick earth

e how to safeguard soil with ecological significance, such as peats or woodland
soil containing a seed bank and low nutrient soils

An experienced soil specialist should prepare these reports, such as a member
of the British Society of Soil Science.

The reports should show soil and land quality comparisons at the beginning and

end of workings so you can be sure restoration and aftercare provision will
meet the required standard for agricultural use.

2.4 Soil handling plan

A soil handling plan should show how the developer proposes to:

o replace soil (for example its intended location, depth, composition and
contour)

¢ handle soil to avoid mixing and contamination

e move and store soil to avoid compaction

o avoid double handling (to minimise soil losses, mixing and structural
damage)

o keep different types of soil separate from each other when moved

¢ avoid compacting unstripped and partly-stripped soil especially on large-
scale phased developments and show haulages routes

e avoid compaction

« remedy compaction (for example by ploughing into the subsoil or loosening
hard layers of soil using agricultural machinery)

The plan should:

o show the intended storage location

« specify the equipment and technique needed for each soil type to strip, store
and replace it (such as loose tipping from a truck with soil spreading using a
360 degree excavator) - read the Institute of Quarrying Good Practice Guide
for Handling Soils in Mineral Workings (https://www.quarrying.org/soils-guidance)

Moving soil
Operators should use a soil specialist to advise on the methods for using and

handling different soils and the best time to strip soil and move it to limit
damage.

https://www.gov.uk/government/publications/reclaim-minerals-extraction-and-landfill-sites-to-agriculture/planning-and-aftercare-advice-for-reclai.... 511
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The proposals should include moving soil in the drier months from April to
September. The drier season can be longer in the east and south of England.

Test soil wetness

Soil tests should include a visual examination of the soil and a physical
assessment of the soil consistency. Refer to the Institute of Quarrying Good
Practice Guide for Handling Soils in Mineral Workings Part One Table 4.2
(https://www.quarrying.org/soils-guidance) (this document may not be accessible to
assistive technologies).

A soil moisture meter can test the wetness of soil samples. 80% of samples
must meet the lower plastic limit for each soil type - that is the point at which the
soil changes from pliable to crumbly. The lower plastic limit should be known for
each soil type before using the moisture meter.

——\hennrette-mevesail
Operators shouldn’t move soil if:

o the soil wetness tests or moisture meter indicate the soil is too wet
e it's raining or just been raining

o there’s heavy rain forecast

o there are puddles on the soil surface

¢ the ground is frozen or covered by snow

o from October to March, when it's wetter, unless you get permission from the
mineral planning authority (MPA) - refer to section 1.2 in the Guide to
reclaiming mineral extraction and landfill sites to agriculture
(https://www.gov.uk/government/publications/reclaim-minerals-extraction-and-landfill-
sites-to-agriculture) for a definition of MPA

Keep land vegetated for as long as possible before moving topsoil. Avoid soil
erosion by planting quickly. This:

o allows natural drying through evaporation and transpiration
o develops the soil structure

2.5 Soil storage proposals

Store soil in mounds (known as ‘bunds’). To store soil for more than 6 months
(or over winter), you'll need to:

o seed it with grass
o treat it for weeds

https://www.gov.uk/goverr ications/reclaim-mil raction-and-landfill-sites-to-agriculture/planning-and-aftercare-advice-for-reclai. .. 6/11

68 KCC3858 oSMP (R) Nov 25 Draft KEC3858-0SMP-May-25




4/21/24,1:12 PM Planning and aftercare advice for reclaiming land to agricultural use - GOV.UK
o cut the grass at least twice a year

To keep soil aerated, reduce erosion, runoff and ponding, soil bunds should:

o be no more than 3m high for topsoil and 5m high for subsoil

o be located on dry level ground

o not disrupt natural surface drainage

o be stable structures with side slopes between 25 degrees and 45 degrees

Loosen soil under the bunds when you remove them.

Soil storage areas need to be large enough to store soils separately. To reduce
mixing, soil bunds should be:

o of a single soil type including topsoils and other soil forming material

o located on similar material, for example remove topsoil to store subsoil and

Single bunds should have different soils separated by another material, such as
straw bales or a synthetic barrier (geotextile).

2.6 Drainage and landform

Restored land must drain properly. Proposals may need to include adding
surface ditches and underground drainage systems to restore land to its
previous quality, even if the land was free draining before.

Minerals such as sand, chalk and gravel act as natural drainage. You must take
this into account if your development takes away any natural drainage.

You should:

o replace soil to a depth specified in your restoration plan, typically 30cm of
topsoil and 90cm of subsaoil

o fill all uneven surfaces with suitable soils

e remove stones (larger than 10cm across) from replaced soil to avoid danger
to livestock and damage to machinery

For mineral sites that don’t need filling with ‘overburden’ (the geological material
above the mineral being extracted) or imported material, you should replace
topsoil and subsoil directly onto a well prepared and loosened base layer.

For landfill sites, replace soil over a capping layer - this forms a barrier to the
waste products below.

https://www.gov.uk/government/publications/reclaim-minerals-extraction-and-landfill-sites-to-agriculture/planning-and-aftercare-advice-for-reclai... 7M1
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The final landform should:

o have an even gradient for drainage and lets farm machinery operate safely
and efficiently (for best and most versatile agricultural (BMV) land the
gradient must be 7 degrees or less) - see section 4 in the Guide to assessing
development proposals on agricultural land
(https://www.gov.uk/government/publications/agricultural-land-assess-proposals-for-
development) for a definition of BMV land

« have open-ended valleys to avoid drainage problems

 avoid a lower level restoration which could lead to wet soils and drainage
problems

e merge with adjoining land to avoid sudden changes in levels and potential
‘ponding’ of water

3. Record keeping
Operators should keep records for:

¢ each soil bund - you should label every one you create

o all restoration operations including dates, volumes and types of soil moved
and where the soil came from

e weather conditions during stripping and moving
e any problems encountered to help with future decisions

Operators should check their records each year to make sure they match the
restoration plan, as this can change when works start. You can ask for these
records when:

¢ deciding on planning permission
e monitoring the site at a later stage

4. Aftercare plan and conditions

You should check that operators have an aftercare plan to reclaim land for
agricultural use. You should attach planning conditions to planning permission
that sets out an appropriate outline strategy for aftercare for the site see section
4.2

Fully reclaimed land (that's restored land and its associated aftercare) should
have topsoil and subsoil replaced as described in the restoration plan see
section 2.1.

https://www.gov.uk/governr / ications/reclail ineral. ion-and-landfill-sites-to-agriculture/planning-and-aftercare-advice-for-reclai... 8/11

70 KCC3858 oSMP (R) Nov 25 Draft KEC3858-0SMP-May-25




4/21/24, 1:12 PM Planning and aftercare advice for reclaiming land to agricultural use - GOV.UK
It must be cultivated and treated appropriately for up to 5 years to restore its
structure and stability for normal agricultural use - this is often longer (by
agreement) for woodland, amenity, or wildlife conservation.

You should refer to the planning practice guidance on restoration and aftercare

(https://www.gov.uk/guidance/minerals#Restoration-and-aftercare-of-minerals) for more
detail.

4.1 Operators’ responsibilities for aftercare

Operators must pay for the restoration and aftercare of the site. Operators must
discuss any extensions to their aftercare agreement with you.

4.2 Outline strategy for aftercare

Operators must submit an outline strategy for aftercare with their planning
application. For projects with a long lifespan you can create a condition.

As part of the outline strategy, operators should:

e map all areas in the aftercare plan and include any operations taking place in
different phases

o state when, where and how they’ll establish grass or crops
» describe the hedgerows, trees and surface features they’'ll establish
« outline drainage plans and water supply if appropriate

« explain their plans for agriculture, soil management, using fertiliser and
controlling weeds and pests

e commit to an annual meeting with you and other interested parties

4.3 Phased restoration and aftercare

Operators should agree care and maintenance plans with you (as an interim
stage). You should do this when restoration of small parts of a larger site is
taking place in phases, such as a landfill operation. The aftercare period starts
when the smaller parts have made up a large enough area to start aftercare
management. Operators should agree this size with you.

https://www.gov.uk/government/publicatic im-mir tion-and-landfill-sites-to-agriculture/planning-and-afterc: dvice-for-reclai... 9/11
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5. Annual report and annual meeting

All agricultural reclamation sites should have an annual aftercare report and
annual meeting.

Operators should submit the annual aftercare report to you before an annual
meeting of all interested parties. All interested parties should have time to read
the report before the meeting. The report should include:

work carried out that year (include soils analysis results and fertiliser and
pesticide applications)

details of work for the coming year

any changes to original proposals set out in the outline aftercare strategy see
section 4.2

The operator needs to agree with you:

any further remedial work, such as improving drainage or removing soil
compaction

any changes to the aftercare plan, such as changing a crop

You can issue a ‘certificate of compliance’ if the aftercare plan meets the
aftercare obligations. This can be in the form of a simple letter. This doesn’t
mean the restoration standard is met.

6. Government policies to protect
agricultural land and soil

Read the Guide to reclaiming mineral extraction and landfill sites to agriculture
(https://www.gov.uk/government/publications/reclaim-minerals-extraction-and-landfill-

sites-to-agriculture) to make sure development proposals are appropriate and
sustainable.
1 Back to top

https://www.gov.uk/government/; ications/reclaim-mineral tion-and-landfill-sites-to-agriculture/planning-and-aftercare-advice-for-reclai...
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Context

This document describes experience and principles of good practice to
date for the management of small livestock in solar farms established on
agricultural land, derelict/marginal land and previously-developed land

Proposed for publication as an appendix to existing best practice
guidelines by the BRE National Solar Centre', it should be read

in conjunction with BRE (2014) Biodiversity Guidance for Solar
Developments (eds. G.E. Parker and L. Greene).

The guidance presented here has been developed with, and endorsed
by, a number of leading UK solar farm developers and organisations

T T T T T T T T e e T e T e g e T,

Introduction

Field-scale arrays of ground-mounted PV modules, or “solar farms”, are
arelatively recent development, seen in Britain only since 2011, although
they have been deployed in Germany and other European countries
since around 2005. In accordance with the “10 Commitments” of

good practice established by the Solar Trade Association’, the majority
of solar farm developers actively encourage multi-purpose land use,
through continued agricultural activity or agri-environmental measures
that support biodiversity, yielding both economic and ecological benefits

Itis commonly proposed in planning applications for solar farms that
the land between and underneath the rows of PV modules should be
available for grazing of small livestock. Larger farm animals such as
horses and cattle are considered unsuitable since they have the weight
and strength to dislodge standard mounting systems, while pigs or
goats may cause damage to cabling, but sheep and free-ranging
poultry have already been successfully employed to manage grassland
in solar farms while demonstrating dual-purpose land use.

Opportunities for cutting hay or silage, or strip cropping of high-value
vegetables or non-food crops such as lavender, are thought to be fairly
limited and would need careful layout with regard to the proposed size
of machinery and its required turning space. However, other productive
options such as bee-keeping have already been demonstrated. In
some cases, solar farms may actually enhance the agricultural value of
land, where marginal or previously-developed land (e.g. an old airfield
site) has been brought back into more productive grazing management
Itis desirable that the terms of a solar farm agreement should include a
grazing plan that ensures the continuation of access to the land by the
farmer, ideally in a form that that enables the claiming of Basic Payment
Scheme agricultural support (see page 2)

W i‘; 5

I BRE (2013) Planning guidance for the development of large scale ground mounted solar PV systems. www.bre.co.uk/nsc

STA “Solar Farms: 10 Commitments” http://wwwi.solar trade.org uk/solarFarms cfm
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Conservation grazing for biodiversity

As suggested in the Biodiversity Guidance described above, low
intensity grazing can provide a cost-effective way of managing
grassland in solar farms while increasing its conservation value, as
long as some structural diversity is maintained. A qualified ecologist
could assist with the development of a conservation grazing regime
that is suited to the site’s characteristics and management objectives,
for incorporation into the biodiversity management plan.

Avoiding grazing in either the spring or surmer will favour early or
Iate flowering speues respewvely allowung the development of
g

b(rds and small mammals. Hardy livestock breeds are better suxted
to such autumn and winter grazing, when the forage is less nutritious
and the principal aim is to prevent vegetation from overshadowing
the leading (lower) edges of the PV modules (typically about 800-
900mm high). Other habitat enhancements may be confined

to non-grazed field margins (if provision is made for electric or
temporary fencing) as well as hedgerows and selected field corners

Agricultural grazing for
maximum production

The developer, landowner and/or agricultural tenant/licensee
may choose to graze livestock at higher stocking densities
throughout the year over much of the solar farm, especially where
the previous land use suggested higher yields or pasture quality.
Between 4 and 8 sheep/hectare may be achievable (or 2-3 sheep/
ha on newly-established pasture), similar to stocking rates on
conventional grassland, i.e. between about March and November
in the southwest and May to October in North-East England

The most common practice is likely to be the use of solar farms as

part of a grazing plan for fattening/finishing of young hill-bred ‘store’

lambs for sale to market. Store lambs are those newly-weaned
animals that have not yet put on enough weight for slaughter, often
sold by hill farmers in the Autumn for finishing in the lowlands.
Some hardier breeds of sheep may be able to produce and rear
lambs successfully under the shelter of solar farms, but there is

little experience of this yet. Pasture management interventions
such as ‘topping’ (mowing) may be required occasionally or

in certain areas, in order to avoid grass getting into unsuitable
condition for the sheep (e.g. too long, or starting to set seed).

Smaller solar parks can provide a light/shade environment

for free-ranging poultry (this is now recognised by the

RSPCA Freedom Foods certification scheme) — experience to
date suggests there is little risk of roosting birds fouling the
modules. Broiler (meat) chickens, laying hens and geese will
all keep the grass down, and flocks may need to be rotated
to allow recovery of vegetation. Stocking density of up to
2000 birds per hectare is allowed, so a 5 megawatt solar farm
on 12 hectares would provide ranging for 24,000 birds

BRE National Solar Centre Agricultural Good Practice Guidance for Solar Farms

Solar farm design and layout

In most solar farms, the PV modules are mounted on metal

frames anchored by driven or screw piles, causing minimal ground
disturbance and occupying less than 1% of the land area. The rest of
the infrastructure typically disturbs less than 5% of the ground, and
some 25-40% of the ground surface is over-sailed by the modules
or panel. Therefore 95% of a field utilised for solar farm development
is still accessible for vegetation growth, and can support agricultural
activity as well as wildlife, for a lifespan of typically 25 years

As described above the |ay0ul of rows of modules and the width of

g maintenance costs, taking into
account the size, reach and turning dircle of machinery and equipment
that might be used for topping’ (mowing), callecting forage grass,
spot-weeding (e.g. of ‘injurious’ weeds like ragwort and dock) and
re-seeding. Again, in anticipation of reverting the field to its original
use after 25 years, many agri-environmental measures may be better
located around field margins and/or where specifically recommended
by local ecologists. All European farmers are obliged to maintain

land in “good agricultural and environmental condition” under the
Common Agricultural Policy rules of ‘cross compliance’, so it is important
to demonstrate sound stewardship of the land for the lifetime of a
solar farm project, from initial design to eventual remediation

The depth of buried cables, armouring of rising cables, and securing
of loose wires on the backs of modules all need to be taken into
consideration where agricultural machinery and livestock will be
present. Cables need to be buried according to national regulations
and local DNO requirements, deep enough to avoid the risk of being
disturbed by farming practice - for example, disc harrowing and
re-seeding may till the soil to a depth of typically 100-150 mm, or a
maximum of 200 mm. British Standard BS 7671 (“Wiring Regulations”)
describes the principles of appropriate depth for buried cables,
cable conduits and cable trench marking. Note also that stony

land may present a risk of stone-throw where inappropriate grass
management machinery is used (e.g. unguarded cylinder mowers)

Eligibility for CAP support
and greening measures

From 2015, under the Common Agricultural Policy, farmers will be
applying for the new Basic Payment Scheme (BPS) of area-based
farm support funding. It has been proposed that the presence of
sheep grazing could be accepted as proof that the land is available
for agriculture, and therefore eligible to receive BPS, but final details
are still awaited from Defra at the time of writing. Farmers must
have the land “at their disposal” in order to claim BPS, and solar farm
agreements should be carefully drafted in order to demonstrate this
(BPS cannot be claimed if the land is actually rented out). Ineligible
land taken up by mountings and hard standing should be deducted
from BPS claims, and in the year of construction larger areas may

be temporarily ineligible if they are not available for agriculture

Defra has not yet provided full details on BPS ‘greening’
measures, but some types of Ecological Focus Areas may

be possibly located within solar farms, probably around the
margins, including grazed buffer strips and ungrazed fallow
land, both sown with wildflowers. Note that where the agreed
biodiversity management plan excludes all forms of grazing, the
land will become ineligible for BPS, and this may have further
implications for the landowner, such as for inheritance tax
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Long-term management, permanent
grassland and SSSI designation

Since solar farms are likely to be in place typically for 25 years, the land
could pass on to a succeeding generation of farmers or new owners,
and the vegetation and habitat within the fenced area is expected to
gradually change with time. According to Natural England, there is little
additional risk that the flora and fauna would assume such quality and
interest that the solar farm might be designated a SSS (Site of Special
Scientific Interest) compared with a similarly-managed open field
However, there could be a possible conflict with planning conditions to
return the land to its original use at the end of the project. e g if this is

Evidence base and suggested
research needs

Anumber of preliminary studies on the quantity and quality of forage
available in solar farms have suggested that overall production is

very little different from open grassland under similar conditions. A
more comprehensive and independent evidence base could be
established through a programme of directed research, e.g. by
consultants (such as ADAS) or interested university groups (e.g. Exeter
University departments of geography and biosciences), perhaps in
association with seed suppliers and other stakeholders. Productivity
of grasses could be compared between partial shade beneath the

specified as ‘cropland’ rather than more generically as ‘for agricultural
purposes’. If the pasture within a solar farm were considered to have
become a permanent grassland, it may be subject to regulations
requiring an Environmental Impact Assessment to restore the original
land use, although restoration clauses in the original planning consent
may take precedence here. Itis proposed that temporary (arable)
grassland should be established on the majority of the land area

that lies between the rows of modules. This would be managed in
‘improved’ condition by periodic harrowing and re-seeding (e.g. every
5 years), typically using a combination disc harrow and seed drill

Other measures to maintain the productivity of grassland, without the
need for mechanised cultivations or total reseeding, could include
maintaining optimum soil fertility and pH to encourage productive
grass species; seasonally variable stocking rates to prevent over/
under-grazing with the aim of preventing grass from seeding and
becoming unpalatable. Non-tillage techniques to optimise grass
sward content might include the use of a sward/grass harrow and
air-seeder to revive tired pastures. When applying soil conditioners
(e.g. lime), fertilisers or ather products, consideration should be

taken to prevent damage to or soiling of the solar modules

Good practice in construction
and neighbourliness

Consideration should also be given to best practice during
construction and installation, and ensuring that the future agricultural
management of the land (such as a change from arable cropping

1o lamb production) fits into the local rural economy. Site access
should follow strictly the proposed traffic management plan, and
careful attention to flood and mud management in accordance

with the Flood Risk Assessment (e.q. controlling run-off by

disrupting drainage along wheelings), will also ensure that the
landowner remains on good terms with his/her neighbours.

Time of year should be taken into account for agricultural and
biodiversity operations such as prior seeding of pasture grasses and
wildflowers. Contractors should consider avoiding soil compaction
and damage to land drains, e.g. by using low ground pressure tyres

or tracked vehicles. Likewise, 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.

solar modules and unshaded areas between the rows. Alternatively
daily live weight gain could be compared between two groups

of fattening lambs (both under the same husbandry regime) on
similar blocks of land, with and without solar modules present

Case Steiger Quadtrac used to deliver inverters and other heavy
equipment to site under soft ground conditions (photo courtesy of
British Solar Renewables)

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)
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Agricultural case studies

Benbole Farm, Wadebridge, Cornwa

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

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.

1alTiuevelOPETS eNdDIEU TOLAT TESIUETIT TU DENETIUTTONTITES
domestic solar panels and other green energy projects.

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 safequard the farm’s survival for the future”
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Trevemper Farm, Newgquay, Cornwall

In 2011, the Trewithen Estate worked with a solar developer to
build a 1.7 megawatt solar farm on 6 hectares of this south-facing
block of land, which had good proximity to a grid connection
During the 25-year lease, the resident tenant farmer is still able

. shiad o :

Ll L h < &

<

Yeowood Solar Farm, North Somerset

Completed in 2012, this 1.3 megawatt installation on 4 hectares
of land surrounds a poultry farm of 24,000 laying hens, which
are free to roam the land between and underneath the rows
of solar modules, as well as other fields. The Ford family, farm

- - s=aniscanthus to heat their

Sraze i <)
and s also paid an annual fee to manage the pasture

eco—frie’ndiy pjubhc swvmm;r?é pool and office units

Wyld Meadow Farm, Bridport, Dorset

Farmers Clive and Jo Sage continue to graze their own-brand
Poll Dorset sheep on this 4.8 megawatt solar farm, established
on 11 hectares in 2012. The solar farm was designed to have
very low visual impact locally, with an agreement to ensure
livestock grazing throughout the project’s lifetime.

Wymeswold Solar Farm, Leicestershire

The author pictured in July 2014 at Britain's largest connected
solar farm. At 33 megawatts, this development provides
enough energy to power 8,500 homes. Built on a disused
airfield in 2013, this extensive installation over 61 hectares (150
acres) received no objections during planning and is grazed

by the landowner's sheep - just visible in the background
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BRE National Solar Centre

Foundation Building, Eden Project,

Bodelva, St Blazey
PL24 25G

T+44(0)1726 871830
Ensc@bre co.uk
www.bre.co.uk/nsc
Twitter @natsolarcentre

BRE Trust

The BRE Trust uses profits made by BRE Group to |
fund new research and education programmes, that will
help it meet its goal of ‘building a better world together”

The BRE Trustis a registered charity in England & Wales
No. 1092193, and Scotland: No. 5C039320
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Introduction

What is field drainage?

Field drainage is installed to rapidly remove excess soil

History of field drainage in the uk

water to reduce or eliminate waterlogging and return Around 6.4 million hectares of agricultural land
soils to their natural field capacity. Drains can be used in England and Wales have been drained with

to control a water table or to facilitate the removal of piped systems.

excess water held in the upper horizons of the soil. The rate at which land was drained increased rapidly
A good drainage system will reduce the risk of during World War I, as part of the drive to increase
detrimental waterlogging to acceptable levels. food production, and peaked during the 1960s to

1980s, when grant aid was available.

Where soils are coarsely textured and well structured,
the soil may be freely draining enough to support field
operations and crop growth without the need for
artificial drainage systems. Field drains should be
considered in the following situations:

* Heavy clay soils: These are slowly permeable and,
without drainage, can be waterlogged for long
periods, particularly in areas of high rainfall

* Medium-textured soils in high-rainfall areas:

compression, slaking and compaction

* Light-textured soils: These soils are highly
permeable, but drainage may be required to provide
water table control in low-lying areas

2 3 " N Figure 1. Drainage of heavy soil
* Springs: Drains are used to intercept springs before

they reach the surface; this helps prevent erosion,
localised waterlogging and poaching, and the
intercepted water, if clean, may be used as drinking
water for stock

There has been a general reduction in organic matter
levels in arable soils over the past 70 years. This makes
them more susceptible to waterlogging and more in
need of drainage.

» =7 ' Rise and fall
| 1 W of water table
1 v l managed by

pipes alone

Figure 2. Water table control on permeable soils
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Benefits to the farm business

In some years, drainage can make the difference
between having a crop to harvest and complete crop
loss; or whether or not the land can be accessed to
harvest the crop.

The benefits of field drainage to the farm business are
substantial, but installation can be expensive. The
magnitude of the benefit varies considerably with

climate, soil type and land use, so it is important to carry

out both environmental and cost-benefit assessments
before installing or managing field drainage systems.

Drainage is a long-term investment. Given good
maintenance, a useful life of at least 20 years can

be expected and some systems can last many
decades longer.

Good field drainage reduces the peak surface water

run-off rates by increasing the availability of storm-water
N ; g ) 4

Improved plant performance
* Improved crop yield and quality

* More rapid warming of soils in spring, improving
germination

* Improved environment for soil organisms
* Better access to water and oxygen for plant roots
* Better crop uptake of soil mineral nitrogen

Better access to land
* Reduced duration/risk of autumn waterlogging

* Quicker accessibility of fields following any period
of wet weather

* Crop inputs more likely to be applied at
optimum time

* An extended growing and grazing season

= ,u.‘w...‘ln‘l“o -
through the soil into the drains, producing a more
balanced flow after storms. This reduces the risk of
flooding and soil erosion, not only within the field but
also further downstream in the catchment.

The cost of installation

The cost of installing a new comprehensive field
drainage system varies greatly according to the
scale and intensity of the system.

Based on 2024 prices, typical costs per hectare
are around:

* £2,500-£3,500 with permeable backfill
* £1,400-£2,000 without permeable backfill

Improved speed of work and fuel use
* Better traction

* Fewer cultivation passes

* Reduced draught forces

* Reduced wear and tear

* Fewer wet areas to avoid

Benefits to soil structure and the
environment

¢ Less structural damage to soils

* Reduced frequency and extent of livestock poaching
* Better water infiltration

* Reduced surface run-off and erosion

* Reduced phosphorus and pesticide losses to water
* Decreased potential for slug activity and reproduction

Reduced risks to livestock health
* Reduced survival of parasitic larvae

¢ Snails carrying liver fluke do not thrive

* Footrot and foul of the foot are less common
* Udder hygiene for grazing stock is improved

* Reduced risk of soil contamination during
silaging operations
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Identifying the need for drainage

Evidence of poor drainage Y

The evidence of poor drainage may be obvious in the e i
form of surface ponding or saturated topsoils.

Prolonged waterlogging under the surface may not
be so obvious. Poor drainage conditions may be
identified by:

* Poor crop health or yields: overlaying a yield map
onto a field drainage map can identify problem areas
* High surface run-off rates and soil erosion

* Limited field access without rutting or poaching
(animal hoof damage) compared with other fields in
the area

* The presence of wet-loving plant species, such as
common rush and redshank

* Susceptibility to drought due to poor root
development and limited rainfall percolation into

Figure 4. Areas of gi d may b heavily poached at
times when soil conditions in other fields on similar soils do not
lead to poaching

trre-sor

If drainage problems are widespread across the field,
it may be that:

* Soil management is not adequate

* No drains have been installed

* Mole drains need to be renewed

* In flatter fields, the outfall may simply be blocked

* The drainage system requires maintenance or has
reached the end of its useful life

Environment

Surface run-off may occur, which can result in
transport of faecal material, sediment, soilborne
diseases (e.g. clubroot), nutrients or agrochemicals
to watercourses. Figure 5. Saturated topsoils

Figure 3. Surface ponding Figure 6. Areas within arable fields may be waterlogged,
resulting in crop loss or soil damage due to wheel ruts
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Is the soil draining?

Examining the soils to determine if they are naturally
freely or slowly draining or have damaged structure
should be the first action when drainage problems
are suspected.

Without good soil structure, soil drainage will be

poor, whether it be by natural drainage or pipes.

Compacted layers can restrict surface water from
reaching underlying drainage systems. If compacted
layers are identified, remedial action should be
undertaken to remove them before considering field
drainage maintenance or reinstallation.

It is essential to routinely assess soil structure. This can
easily be incorporated into the farm soil sampling
programme and should be completed in spring or
autumn. Examine the soil at several points in the field to
a depth of:

* Arable land: at least 600 mm
* Grassland: at least 500 mm

Soil structure

v/ Well-developed structure is evident from the
ease of digging and if the soil readily breaks
down into small structural units with many
vertical fissures

X Soils with poor structure are hard to dig and
break down into larger dense blocks, with poor
penetration by water, air and roots

Soil colour

Greyish-coloured soils and soils with rusty or grey-
coloured mottles are signs of poorer drainage.

Soil texture

The higher the clay content, the more likely the soil is to
be naturally poorly drained.

Root development
v/ Deep rooting indicates good structure

X Shallow rooting with many fine horizontal roots
and tap roots that are diverted horizontally
indicate the presence of compacted layers

Perched water table

Soil compaction occurs when soil particles are
compressed, reducing the space (pores) between them.
This restricts the movement of vital air and water
through the soil.

When soil water is present, dig a pit (to a depth where
the soil becomes drier) to aid diagnosis. Saturated soils
overlying a layer of dry soil after a period of heavy rain
may indicate the presence of a compacted layer
preventing drainage.

It is not uncommon to find both naturally and artificially
compacted layers (pans) in susceptible soils. Plough
pans can develop if a field is repeatedly ploughed to the
same depth.

If the pan, whether artificial or natural, is limiting water
infiltration and/or root growth, it should be removed by
subsoiling or topsoil loosening.

Figure 7. Natural pans - often very hard bands of soil particles
cemented together by iron and manganese

Figure 8. Compaction pans - dense layers caused by farm
machinery operation; often 50-100 mm thick, they generally
have a platy structure and frequently contain crop residues

Saturated layer
(perched water table)

05m

Qg Dry soils

Figure 9. Soil ir 1 pit g below the layer
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Soil management for effective drainage

Effective drainage relies on good soil
management

If soil examination identifies compacted layers that
act as a barrier to water movement, remedial action
should be undertaken to remove them before
considering new drainage.

Maintaining a good soil structure may avoid the

need for capital investment.

Minimise soil damage by reducing:
* Field trafficking

* Weight of machinery

* Tyre pressures

2. Choice of soil-loosening equipment

Winged subsoilers (as seen in Figure 10), developed in
the 1980s, shatter the soil much more effectively than
conventional subsoilers. They require higher draught
force but can disturb a volume of soil two to three times
greater than a conventional subsoiler, resulting in more
effective disturbance.

The use of leading tines can result in an increased
volume of soil disturbed without increasing the draught,
but they are not suitable for grassland as they cause
considerable surface disturbance.

Topsoil looseners (as seen in Figure 11) or ‘sward lifters’
for grassland incorporate a leading disc, a vertical or
forward-inclined leg and a tine leg and a packer roller
behind to minimise sward tear and surface disturbance.

* Poaching of livestock
* Overworking of the seedbed

Other potential solutions include the use of low-pressure
tyres, minimum tillage, controlled traffic farming and
fixed wheelings, avoiding turnout in poor soil conditions,
and considering the placement of livestock feeders and
drinkers and livestock tracks.

Subsoil and topsoil loosening

When soils are wet, they are easily damaged by
cultivation, machinery traffic and livestock trampling.

If the soil structure has been damaged, subsoil or
topsoil loosening (normally referred to as ‘subsoiling’
and ‘sward lifting’, respectively) in suitable conditions
can be used to help restore the structure of a damaged
soil. It can also be used to improve subsoil permeability.

Slit aerators can also be used in grassland fields

but should only target the top 10 cm. Research has
shown that they can increase infiltration rates, but
good conditions are needed below the target area or
they can just move water more quickly towards a
drainage problem.

Operating notes

1. Suitable conditions

Topsoil loosening and subsoiling should only be carried
out when the soil at working and loosening depth is in
a 'dry’ and friable condition, so that it will shatter rather
than smear. Examine soils early in the operation to
ensure effective shattering is occurring.

Figure 11. Topsoil loosener for grassland

For arable subsoiling, both the soil surface and the
compacted layer should be ‘dry’ to avoid soil
structural damage.

For topsoil loosening in grassland using a ‘sward
lifter’-type machine, the ideal conditions are when the
soil surface is slightly moist, to allow disc and tine leg
entry while avoiding excessive sward tear, and the lower
topsoil is moist to dry, to enable ‘lift" and loosening.

91 KCC3858 oSMP (R) Nov 25 Draft KEC3858-0SMP-May-25




3. Depth

It is best practice to use a depth wheel or rear packer
roller to maintain a constant tine depth.

Aim for tines to be about 25-50 mm below the base of
the compacted layer, up to a maximum depth of
approximately 450 mm below ground level.

Maximum depth may be limited by shallow field drains,
rock or the critical depth of the tine (related to tine
width and soil conditions). Normal drain depth is around
700 mm below the soil surface.

For subsoiling to result in improved drainage, the depth
to which the soil is loosened must be just greater than
the depth down to the top of the permeable backfill.

This will connect the fissures and allow water to move
to the permeable fill over the drains.

4. Spacing between tines

[ Final soil surface [ Disturbed soit [l Undisturbed soil

SEExEn Initial field surface

* Conventional subsoiler: up to 1.5 times the
tine depth

* Winged subsoiler: up to 2 times the tine depth

* With leading shallow tines: up to 2.5 times the
tine depth

After a trial run, dig down and examine the effect.
Spacing can be adjusted, where possible, to achieve the
desired degree of soil disturbance.

Avoiding re-compaction
Recently loosened soils are very sensitive to
re-compaction.

Avoid running over land that has already been
subsoiled. In grassland, avoid grazing after autumn
loosening and cut rather than graze in the first spring
after treatment.

Figure 13. Subsoiler operation

Figure 12. A is an example of tines set too wide and B shows
tines correctly set

Further information

* A guide to better soil structure
(Cranfield University) landis.org.uk/downloads
* Soil management
ahdb.org.uk/greatsoils
* Think soils (Environment Agency)
gov.uk/managing-soil-types
* Principles of subsoiling videos on the Practical
Pig app (practicalpig.ahdb.org.uk)

Frame set horizontal

Rear packer
roller (if fitted)
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Identifying an existing drainage system

Existing drainage

Fields are likely to already have some form of field
drainage if they have heavy soils or medium soils in
heavy rainfall areas or a naturally high water table.
The system may, however, not be functioning properly
or may be inadequate for the current farming needs.

Typical drainage layouts

A field can contain a combination of different layouts or
be drained irregularly, depending on the surface slopes
across the field. If smaller fields have been merged into
one, the outfalls may be found at the low points of each
original field and not the current field.

| HEREBY CERTIFY that the scheme as shown Is satisfactorily laid down.

Average distance between
laterals 10 yards

Former boundary shown on old maps

Figure 14. Typical drainage layouts

Understanding drainage plans

On many farms, final drainage plans are available that
detail exactly what type of drainage was installed and
where it is within each field. Final plans are normally
accurate and, provided the key above-ground features
shown are visible, should enable the drains to be found.

Ensure it is a final drainage plan, not a proposal. A final
plan may include the words ‘completion’ or ‘as built'
and should always be signed.

Standard symbols and colours

oh
Plastic pipes Open ditc

Diameter mm Colour
60 mmO ® Red QOutfall (in pipe colour)
80 mm@ @ Purple (o]

100, 110, 125 mmQ @ Green*
160 mm, 1770 mm@ @ Blue
200, 225 mm@

Pipe drains with permeable fill
Yellow"

@ Biack

Over 225 mm@

Pipe drains (new)

‘Indicate diameter
—_———

Pipe drains (existing)
............ T

385
5.600

Warwickshire Agricultural Executive Committees
Reproduction from Ordnance Survey Map - Crown Copyright reserved.
Scale 1/2500  Ordnance No. Warwicks L-13 Edition 1923

L

3" diatile drain shown thus =~ ———
4" dia tile drain shown thus
6" dia tile drain shown thus
Mole drains shown thus

SCHEME No.
T1779

Figure 15. Example final drainage plan

Inspection chambers (in outlet pipe colour)

Pipe inlet chambers Culverts (include reference No.)

N N{ ®
J 2N
Subsoiling Moling

vy
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In the absence of a final drainage plan

Local drainage contractors may hold copies of any final
record plans. If the land has been recently acquired, the
previous owners may hold the plans.

Creating your own drainage plan

1. Produce a sketch map showing the ditches and
the direction in which they flow, along with the
dominant direction of slope in each field. It may also
be helpful to mark any removed field boundaries or
ditches, as one large field may contain several small
drainage schemes.

2. Locate any visible outfalls. These are generally
found at the lowest points within a field. There may
be more than one outfall, depending on the layout of
the drainage scheme.

* Walk the ditches after rainfall: you may hear an

3. Look for field surface signs. Some features may
only be apparent in a certain light during the day or
during particular ground moisture conditions.

* Aerial photographs available online may reveal the
lines of the drains, although they may be confused
with other features, such as underground pipelines

* Slight linear depressions may be visible on the field
surface

* The crop may vary in quality or colour over the line
of a drain

* The soil may be drier directly over the drain than
between drains

* Localised wet areas or small depressions (‘blow
holes’) may be found upslope of a blocked drain

siol inatlal
)

* The best time to look for outfalls is in winter when
drains are running and vegetation growth is reduced

* Even if an actual pipe is not visible, seepage from the
bank or an area where the bank has receded can
indicate the location of a drain outfall

* |f the ditch is badly overgrown, it may be necessary
to clear vegetation

* |If the ditch has become silted up or the pipe blocked,
the ditch may first need to be cleared - typically, to
at least 1 m below the adjacent field level

Figure 16. Drainage ditch

Figure 17. A 'blow hole’

4. If the outfall cannot be found by visual inspection
alone, or surface signs need to be confirmed, it may
be necessary to dig trenches across the most
likely locations for drains.

Health and safety
Before excavating any trenches, ensure that:

* There are no underground cables or pipelines
present that may be hazardous or damaged

* Personnel do not enter a trench unless adequate
precautions have been taken to prevent trench
collapse

Some helpful information can be found at hse.gov.uk

Figure 18. Signs indicating potential underground hazards
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Assessing an existing drainage system

Risk management

An effectively designed field drainage system should
afford a level of protection against waterlogging that is
appropriate to the value of the crop, land access and
other benefits. It should be designed to drain the field
effectively up to an appropriate return period, usually
based on crop value.

Thinking of drainage as insurance, a higher-value crop
may justify a more intensive field drainage system than,
for example, grassland, which may be able to better
tolerate a small amount of waterlogging. Equally,
improved drainage may attract high-value horticulture
crops into the rotation, increasing the rental value.

The degree to which drainage systems provide
protection against waterlogging should be matched with
the value of the crops to be grown. A typical high-value
crop would need to be protected against all rainfall,

Is the existing system adequate?

There are a number of reasons why an existing field
drainage system may be inadequate for current needs:

* The scheme may have been designed to work with
mole drains that have since collapsed and need
renewal

¢ The drainage system may have reached the end of
its useful life (e.g. blocked or collapsed)

* The land use may have changed since the system
was installed

* The drains may have been installed without
permeable backfill

On soils where permeable backfill is required for
optimum performance, the scheme may work well
initially due to the soil disturbance during trenching.
With the passage of time, however, the soil will return to

PWLIYN7

grassland warrants a lower level of protection.

The following waterlogging risk frequencies are typically
used for design:

* Very high-value specialist crops: 1 in 25 years
* Horticultural crops: 1in 10 years

* Root crops: 1in 5 years

* Intensive grass and cereals: 1in 2 years

* Grassland: 1in 1 year

— 'meable condition that may

dolsss

limit water movement.

It can be difficult to recognise the signs of crop stress
on fields where old drains are gradually becoming less
effective and where only some crops in the rotation may
be affected by stress. When deciding whether the
existing field drainage system is adequate, take into
account the history of the field and whether it has been
deteriorating. Consider:

* Year-on-year variation in yield

* Instances of delayed cultivation or harvest due to
field conditions

* Past damage due to poor drainage

* Frequent blow holes may be a sign that pipes are too
small or are blocked downstream

* Increases in the presence of moisture-loving plants

Figure 19. Crop loss due to drainage problems
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Assessing the costs and benefits of
field drainage

While field drainage can have economic, practical and
environmental benefits, installation can be expensive.

Drainage can also exacerbate water pollution and
impact negatively on some habitats. It is, therefore,
important to carry out an environmental and cost-benefit
assessment before installing or carrying out
maintenance on field drainage systems.

Production benefits resulting from drainage are most
likely to be obtained in areas of high rainfall or on:

* Heavy clay soils, especially where arable or intensive
livestock production is practised

* Medium soils where potatoes, other root crops or
high-value crops are grown

* Low-lying permeable soils where the groundwater

The impact of field drainage on

pollution risk

The relationship between field drains and pollution

can be contradictory.

Positive points

Maintaining good
field drainage
and good soil

structure reduces
waterlogging

Negative points

When soils are wet
or dry with deep cracks
and rain falls within
a few days of
agrochemical
application...

o
after rainfall

In many cases, it is better for both agricultural
production and the environment to remove excess water
by field drainage, but there are cases when the
production benefits are outweighed by the costs and
there are opportunities to mitigate climate change,
flooding, protect water quality or create wildlife habitats
by allowing field drainage to deteriorate.

Waterlogged land may be low value agriculturally but it »
may have biodiversity benefits or help to reduce
flooding risk.

Sacrificing an area of waterlogged land may reduce
costs by acting as a sediment trap and reducing the
need for costly activities, such as watercourse dredging.
Suitable areas where drainage might be allowed to
deteriorate could include land adjacent to watercourses,
natural wetlands and ribbon areas at the base of steep
slopes, particularly on intensive grassland on heavy
soils in the centre and west of the UK.

For more information for farmers in priority areas at risk
of water pollution, contact Catchment Sensitive
Farming: gov.uk/catchment-sensitive-farming

Environment

In the Mires on the Moors project (a partnership
between South West Water, two National Park
Authorities and other organisations, such as the
Environment Agency), drainage ditches on Dartmoor
and Exmoor were blocked to restore peatland. This
increases the carbon and water storage on the moor
and slows the flow of water off the moor so that
storm and flood damage is reduced, sediment
settles out and drinking water quality is improved.
Read more on www.exmoormires.org.uk

v

This reduces the
likelihood of causing
soil compaction
through untimely
field operations

This decreases surface
run-off, soil erosion
and the loss of
sediment and
associated pollutants,
such as phosphorus,
to water

Remember

...field drains can
provide a rapid route
for water enriched with
ammonium,
phosphorus,
pesticides, fine
sediment or other
associated pollutants

Drains are most
effective at providing a
conduit for agricultural
pollutants when newly

installed or in fields
with deep
cracking clays

= Best practice should always be followed when
applying manures, fertilisers and agrochemicals
to avoid losses via surface run-off or field drains

* Organic manures should not be applied to land
within 12 months of pipe or mole drainage

installation

* Organic manures should not be applied to
drained land when soils are wet and drains are

running

* Organic manures should not be stored within

10 m of a field drain
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Maintenance and repairs

Ditches and outfalls

If ditches become infilled and outfalls are not kept clear,
the field drainage system will cease to function
effectively, leading to the need for more expensive
maintenance or premature renewal.

In flat areas, in particular, blocked culverts and ditches
can lead to waterlogging over large areas of land,
restricting drainage upstream. This can cause flooding
and soil erosion as the water backs up and tries to find
an overland route to escape.

Given the significant cost of installing a new field
drainage system, cleaning ditches and clearing outfalls
is a simple, cheap and effective method of improving
the effectiveness of existing systems.

Ditches are best cleared in autumn to minimise soil and
crop damage.

Ditch maintenance

Fencing off ditches and watercourses from livestock can
reduce maintenance needs by preventing bank damage
and erosion.

It can also protect water from sediment and
microorganisms in livestock manures, which impact
water quality and ecology.

Blocked outfalls

The most common cause of drainage system
deterioration is the failure to keep outfalls clear. This can
cause the whole drainage system to fail, resulting in
poor drainage, pipe siltation and possibly even blow
holes across the field over time.

Environment

Ditches can be an important habitat for aquatic
plants, invertebrates, amphibians, birds and small
mammals. Timing of clearance operations or ditch
maintenance may have implications for wildlife.
Avoid disturbing breeding or nesting animals.

Localised over-digging of ditch beds can form small
shallow pools that benefit invertebrates. The ditch
will function as long as it has stable banks, the
overall gradient is consistent such that it does not
reduce drainage efficiency and it is deep enough to
allow drainage outfalls to discharge.

Figure 20. Cleaning ditches is a simple way of improving the
effectiveness of drainage systems

Figure 21. A blocked outfall can often be cleared in a matter of
minutes with a spade
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Pipes

Blockage by tree or hedge roots

When designing the drainage system, trees and
hedges should be avoided wherever possible. When this
is not possible, a sealed pipe should be used for any
pipes within a tree rooting zone or within 1.5 m of

a hedge.

If a blockage occurs, it may be possible to dig up the
pipe on one or both sides of the blockage and use rods
to clear the roots, but the section of pipe will often need
to be replaced with a sealed pipe.

Environment

Take care to avoid unnecessary damage to tree
roots or disturbing archaeological remains.

Ochre

Ochre is a generic term used to describe deposits that
form in drains when soluble iron leaching out of the soil
in drainage water comes into contact with air and is
oxidised, at which point it becomes insoluble. It can also
be caused by bacterial growths that secrete iron.

In some cases, a drainage scheme may fail completely
due to ochre accumulation. In these cases, redrainage is
only worthwhile if future ochre development is unlikely.

Preventing ochre formation
« Soils rich in iron may be prone to ochre and there is
little that can be done to prevent ochre formation

* There are methods that attempt to prevent the
build-up of ochre, but these can be specialist,
intensive and often not very successful

Removing ochre

Pipe siltation

If drain outfalls are left
submerged or blocked for
a long period of time,
siltation of the pipes may
occur. This can be difficult
or impossible to remedy.

Other than as a result of
damaged or blocked
pipes, siltation most
commonly occurs on fine
sandy and fine silty soils.

If pipe siltation is not too
severe, it may be possible
to rod the drains clear or
to employ a contractor
with specialist drain

$old 2 Figure 22. Silted clay drain
jetting equipment. - ; hen

Where pipe siltation is a naturally recurring problem, a
drainage system with separate outfall pipes for each drain
is best. This allows easier access for cleaning operations.

Figure 23. Drain jetting

*_Begular rodding or jetting may remove the ochre

* If the pipe slots or permeable fill is blocked, the
benefits may be limited or nil

Design

* Where ochre is a problem, systems with separate
outfall pipes for each drain are best, as they allow
easier access for clearance operations

7 Lo <
Figure 24. Drainage outfall blocked by ochre

Replacing field drains

When replacing a field drain, the same diameter (or
metric equivalent) drain should be used as the drain
being replaced. If the drain is a carrier drain or
culvert, increasing the pipe diameter would reduce
the risk of blockage or excess flows collapsing the
pipe in the future. However, care may be needed to
avoid increasing flood risk downstream. Expert
advice should be sought if in doubt.
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Mole drains

Mole drains are unlined channels formed in a clay
subsoil. They are used when natural drainage needs
improving in particularly heavy or calcareous clay
subsoils that would require uneconomically closely
spaced pipes for effective drainage.

Mole drains act as closely spaced pipe drains and
conduct water to the permanent pipe drains or direct to
open ditches.

Mole drains are not suitable for controlling rising
groundwater or areas prone to flooding.

Soils should have a minimum of 30% clay for best
results. Clay gives the soil the ability to hold together
and reduces the chances of the channel collapsing after
the mole is pulled.

Sand content should be less than 30%. The soil should
he free of stones at the mole drain depth

A long beam gives a mole
with a consistent gradient,
parallel to the soil surface

g
g
&

Figure 26. Appropriate conditions for forming mole drains

How long do mole drains last?

Mole drains are formed by dragging a ‘bullet’
(effectively, a round-nosed cylindrical foot shaped like a
bullet, with slight tapering towards the tail) followed by
an expander (a cylindrical plug of slightly larger diameter
than the bullet) through the soil to form a circular
semi-permanent channel - i.e. a natural pipe with
fissuring in the soil above the channel.

Sandy silt loam Sitt loam

Increasing sand (2-0.06 mm)

W Heavy soiis [l Medium soils Sandy and light silty soils

Figure 25. Soil texture classification
Source: Controlling soil erosion (Defra, 2005)

Moisten a @
dessert

Is the moist soil predominantly
rough and gritty?

Figure 27. Appropriate conditions for forming mole drains
Source: Controlling soil erosion (Defra, 2005)
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SD?;::;:;';:YS"“ Does soil stain Is it difficult to
g mg. fingers? rollinto a ball?

thoroughly, until
s0il crumbs are
broken down.

Sand Loamy sand

The Tongevity of mole drains depends on a number of
factors, including:

* Soil texture (high clay content is better)

* Soil calcium content (high levels of calcium will
increase longevity)

* Climate (wetter conditions will reduce longevity)
* Slope (too shallow or too steep will reduce longevity)

* The moisture conditions in which the moles
were formed

Mole channels in very stable, clay soils (clay content
~45%) can last over 10 years, but the method can still
be effective in soils with at least 30% clay, particularly
calcareous soils.

Typical lifespan in suitable soils ranges from five to ten
years, but it can be reduced where patches of sandier
soil occur, leading to premature collapse. Bad soil
management can seal off the routes by which water
reaches the mole drains.

If the pipe drainage system was designed to be
supplemented by mole drains, it is good practice to
renew mole drains on a cycle of around once in every
five years.

Does soil mould to form an easily deformed
ball and feel smooth and silky (butter)?

Does soil feel smooth and
silty as well as gritty?

s @

Sandy loam Sandy silt loam Sift loam
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Installing mole drains

1. Suitable conditions

To achieve satisfactory results, the soil in the vicinity of
the mole channel needs to be moist enough to form a
channel but not dry enough to crack and break up and
not soft enough to slough off and form a slurry.

Moling should be undertaken when:

* The soil at working depth is plastic, i.e. it forms a
‘worm’ without cracks when rolled on the hand

¢ The soil surface is dry enough to ensure good
traction and avoid compaction

The drier the soil above moling depth, the greater

the fissuring produced and the more efficient the

water removal.

These conditions are most likely to arise during May

Iy aitbha

3. Points to note

* |tis essential that the ‘bullet’ is drawn through the
permeable backfill over the pipe drains

* The mole plough should be in good condition, with
minimal wear to the ‘bullet’ and tip

* Set up the mole plough so the ‘bullet’ is parallel to
the ground surface when at working depth; a poorly
set up mole plough will produce a poor channel and
increase the draught requirement

* If the soil is liable to smearing, removal of the
expander will reduce channel smearing, increasing
the potential for water to enter the mole drain and
reducing draught requirements

* When moling, dig a pit to expose the channel
formed; it should be round and there should be
fissuring above it

* Install moles at 2-3 m spacing, or closer on

—_—

=

-
and location.

2. Depth

Optimum mole depth depends on the soil type and the
conditions when the moles are installed.

Generally, moles are pulled at 500-600 mm depth.
Often, when first mole draining, the shallower depth is
used, due to tractor limitations in tight, compacted soils.
As the soil structure improves over time, they can often
be pulled deeper, although care must be taken not to
damage piped drains.

Moles less than 400 mm deep are liable to be damaged
by tractors and animals during, or immediately after, rain
and tend to be short-lived.

A rule of thumb is that the expander to mole-draining
depth ratio is 1:7 (for example, a 70 mm diameter
should have a mole depth of 490 mm).

Unstaple sois

* Moles should be drawn up and down the slope
across the lateral drains, making sure that they
cross and connect with the permeable backfill over
the drains

* Pull the plough out as soon as the mole plough has
crossed the last drain: blind ends accumulate water

* If large stones are encountered, pull all the
moles uphill and pull out after the channel has
been disrupted

To aid decision-making, keep a record of where at least
one of the most recent mole drains was pulled to allow
examination of the mole drains by excavating a profile
pit. This should be done just downslope of a lateral
drain and, if still functioning, the mole drain should be
reinstated afterwards with a short length of pipe.

Does soil mould to form a strong ball which _@_) Soil moulds like plasticine, polishes
smears but does not take a polish? and feels very sticky when wet?
Also rough Also smooth Also rough Also smooth
and gritty? and buttery? and gritty? and buttery?

S

.
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Renewal and installation

Figure 28. Installing land drains and stone backfill

Factors to consider when designing a
new drainage system

Drain depth

In slowly permeable soils, research has shown that
(unless there is a specific crop need) lateral drain depths
greater than 0.75 m give no additional benefit. Drains
simply need to be deep enough to avoid damage from
soil implements.

In permeable soils, where the drains control the
depth of the water table, deeper drains allow the
spacing between drains to be increased. Drain depths
in such soil types are typically 1.2-1.5 m.

Maximum drain depth is often limited by the depth

of the ditches or watercourses into which the drains
discharge. These can be deepened, but only to the level
of the downstream channel.

Figure 29. Recently installed drains

Drain spacing

Drain spacing has always varied according to local
custom, but it has become more standardised in
recent years. The correct spacing can be calculated
using theoretical equations, but this is not often done
in practice.

In heavy clay soils, the theoretical correct drain
spacing will aimost always be so small as not to be
economically viable. Where soil conditions are
appropriate, wide-spaced drains with permeable backfill
supplemented with mole drains are the best choice.
Pipe drain spacing for a mole drainage system can be
as wide as 80 m, although 40 m is more typical. The
main limiting factors are soil stability and landform.

On land with soils not suitable for moling, a modern
system would have a spacing of 20-25 m with
permeable backfill over the drains. The effectiveness of
this type of system will rely greatly on maintaining good
soil structure, sometimes aided by subsoiling.

Figure 30. Installing mole drains
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If permeable backfill is not used, drain spacing in the
region of 10 m will be needed, but this is unlikely to be
as effective as a scheme using permeable backfill.

In permeable soils with a rising groundwater, the
drain spacing will be determined by the depth of the
drains and the level at which the groundwater is to be
controlled. Permeable backfill is not usually needed.

Outfall availability and gradient

Outfall availability and gradient have an impact on the
efficiency of the drainage system. As a comparison, a
bath/shower is designed to slope and has a strategically
positioned plughole (outfall) to drain the water. Lack of
available outfall and/or gradient to enable water to drain
away materially affects the efficiency of the field
drainage system.

Drain diameter

Intho LIK deoin o 9 are-calculatad usina tho

~
procedures set out in MAFF/ADAS Reference Book 345
(The design of field drainage systems). This method
takes account of:

* Soil type and slope: speed of water movement

* Land use: the degree of risk that is acceptable
depending on the crop value

* Climate: rainfall intensity
* Type of drainage system: for example, mole drains
must not be left submerged for more than 24

hours and, therefore, excess water must be
evacuated rapidly

The rainfall figures used in the method set out in
MAFF/ADAS Reference Book 345 are now outdated and
in some areas may not match current rainfall patterns.
They also take no account of potential future increases
in storm intensities due to climate change. However,
these remain the current guidelines.

P L

Figure 31. Installing land drains with laser gradient control Figure 32. Install drains at an appropriate depth and constant
gradient (fall)
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Renewal and installation

Use of permeable backfill

Permeable backfill refers to the gravel/stone chippings
applied to the trench above the drain, typically to the
base of the topsoil.

The use of permeable backfill has been a long-debated
subject, primarily due to the significant associated cost.
There are many examples of very old drainage systems
without permeable backfill that still have some function;
however, research indicates that on drained clay soils
without permeable backfill, while the drains may initially
function well, the permeability of the soil in the drain
trench decreases with time.

Best practice is to install sufficient permeable backfill so
that a connection exists between the drain trench and
the cultivated layer. As a minimum, the permeable
backfill layer should connect with the mole drains or any
fissures caused by subsoiling.

If mole draing aro to bho i llod ougrthg nings tho o

of permeable backfill is essential to provide a hydraulic
connection between the mole channels and the drain.

The performance of drains installed without permeable
backfill cannot be rejuvenated by subsoiling.

The one circumstance where permeable backfill is never
required is where the function of the drainage is to
control a rising water table in a coarsely textured soil.

Figure 34. Permeable backfill in trench over drain

Site

Field drainage should be planned carefully to avoid
negative impacts on water bodies used for drinking-
water abstraction, fisheries or Sites of Special Scientific
Interest (SSSIs) sensitive to raised nitrate levels. Field
drains and outfalls could be designed to discharge into
a wetland buffer area before flows enter a watercourse
or be directed away from sensitive water bodies. Field
drains should not be installed within at least 10 m of a
slurry or silage store.

Sustainable drainage systems (SuDS) or novel
approaches, such as bioreactors, can be used with field
drainage systems to trap sediment and slow water/soil
run-off and to filter pollutants in drainage water.

20
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to sandier

pocket to provide outlet for mole drain

and prevent premature collapse of the
mole in sandier soif

Figure 35. Layout of piped drainage and mole drains

Environment

Outfalls

New outfalls should be positioned sensitively at ditches and ponds to avoid damaging habitat. Land drains should
not divert water away from areas that may depend on this water for drinking, washing or habitat. Diverting flows
can also increase the risk of flooding and infrastructure failure.

Conservation

A new drainage scheme can provide an opportunity to create new conservation features. Old farm ponds that
have silted up could be reopened to provide a habitat and catch pit for eroding soils, and ditches could be
over-dug into localised ponds.

Government-funded schemes may be available for a range of land management options and capital items that
can be used to reduce the negative impacts of field drainage on water quality or to create/improve wetlands and
ditch habitats. These include the creation of wet grassland, ditch management and buffering of water bodies.
For more information, see gov.uk/guidance/countryside-stewardship-manual

21

104 KCC3858 oSMP (R) Nov 25 Draft KEC3858-0SMP-May-25




Selecting a designer

Before engaging an independent field drainage
consultant, it is important to determine if they have
adequate experience and qualifications. A specialist
designer will have a thorough understanding of the needs
and management of the soils, as well as of field drainage.

To enable them to determine if a new drainage system is
required or whether maintenance of the existing system
and/or improved soil management may be adequate to
resolve the problem, a designer should always:

* Discuss any problems you have with the site and
how you intend to manage the site in the future

* Survey the soil types, soil conditions, existing
drainage systems, field topography, proximity to
utility services and other features that may affect the
final design
onsider
law and economic feasibility

Given the scale of the investment that a new drainage
system represents, it is recommended that independent
advice is sought with regard to the design.

Using an experienced consultant designer will
ensure that the scheme is the best and most
economically appropriate to meet the requirements.

Environment

Archaeological features can be damaged by field
drain installation and drains may conflict with the
conservation of a wetland or water habitat or
species. Where relevant, contact Natural England,
the drainage authority or a county archaeologist
before commencing work.

Selecting a contractor

To install a new comprehensive field drainage system,
it is essential to employ a specialist land drainage
contractor with access to specialist machinery that
can install and backfill drains rapidly. A drainage
machine shapes the trench bed and can set a
consistent gradient, even in the flattest of fields.

A specialist contractor should fully understand field
drainage requirements and employ the approved
standards and materials.

The National Association of Agricultural Contractors
(NAAC) is a trade association and has a list of members
on its website (naac.co.uk/findacontractor) which can
be a useful starting point for selecting a land drainage
contractor. Not all drainage contractors are members of
the NAAC, however.

Recommendations from others in the local farming
community can be another helpful source of information.

Contractors may have different approaches to dealing
with the scale, access and physical aspects of the
location, so quotes may vary.

22

Health and safety
It is advisable to request:
From the contractor:

* Arisk assessment and method statement
(RAMS)

« Verification that they have sufficient public
liability insurance cover

From the designer:

* Verification that they have sufficient professional
indemnity insurance cover

Land drainage law

A landowner has an obligation to accept the natural
flows of water from adjoining land and must not cause
any impedance to these flows that would cause injury
to adjoining land. 'Natural water flows' refers to water
that has not been diverted from its natural path,
artificially increased or had the run-off flow rate changed
(e.g. by the construction of unauthorised paved areas
within the catchment).

This means that if a landowner neglects or fills in their
ditch, such that water may not freely discharge from
higher neighbouring land, the landowner is guilty of
causing a nuisance. In this situation, the landowner or
occupier of the higher land may ask the Agricultural
Land Tribunal to make an order requiring the landowner
guilty of nuisance to carry out the necessary remedial
works. It must be emphasised, however, that it is usually
far better to attempt to resolve such situations by
amicable discussions with the offending party first,

as they may be unaware of the nuisance.

If the neglected ditch in question runs directly along
the boundary between respective ownerships, the
assumption that would be made is that the owner

of the original hedge is also the owner of the ditch.

On watercourses, the ownership boundary is assumed
to be down the middle of the bed. Only clear evidence
to the contrary, such as the deeds to the land, will rebut
this assumption.

No ditch or watercourse should be piped, filled in,
restricted or diverted without the approval of the
regulatory authority, for example, the local authority or
the EA, NRW, SEPA, NIEA or the local internal drainage
board. Consent may be needed for works within 8-10 m
of the bank top of a watercourse. Uncultivated or
semi-natural land is protected under the Environmental
Impact Assessment Regulations (Agriculture) and should
not be drained without prior approval from the relevant
national body.
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Standards, materials and quality

There are two fundamental standards to which any

designer will be working:

* Reference Book 345: The design of field drainage
pipe systems (MAFF/ADAS, 1982)

* Technical Note on Workmanship and Materials for
Land Drainage Schemes (ADAS, 1995)

Within these primary standards, there will be a number
of decisions to be made about the design specification.

Pipe type

Currently, all new drainage schemes are installed using
plastic pipes, although many older schemes were installed
with clay pipes and may be replaced with the same.

It is essential that a material designed for use in field
drainage is used.

Outfall type

Most modern outfalls are installed with glass-reinforced
concrete headwalls; however, the actual outfall type may
vary according to its location.

Consideration should be given to the use of twin-wall or
ductile iron pipes or gravel pipe surround where there is
a risk of pipe crushing.

Figure 36. Modern perforated plastic drainage pipe

Permeable backfill type

* The material used must be hard and durable when
wet and when dry

* The bulk of the material should be in the range 5-50 mm
* The material should not contain more than 10% fines

Figure 37. Washed gravel permeable fill over drain

Figure 38. Precast concrete headwall (type K)

Filter wrap

Filter wrap is a geotextile barrier around the outside of
the pipe to prevent soil particles entering the drain. It is
not commonly used in the UK, as research has shown
that pipe sedimentation is not usually a problem if the
pipes have been laid and maintained properly. There
are, however, some cases with fine, sandy soils when
filter wrap can be beneficial.

Filter wrap should never be used where there is a risk
of ochre.

Figure 39. Single-wall pipe wrapped in geotextile
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Case studies

Molescroft Farm, Beverley,
East Yorkshire

The farm

* 485 ha farm with deep loam and alluvial clay soils

* Land is at or below 5 m above sea level and suffers
from waterlogging

* Arable cropping: wheat, barley, oilseed rape, field
beans and vining peas

* 10% of the farm is in Higher Level Stewardship and
grazed by cattle and sheep appropriate to meet
the requirements

The problem

The problem field had a full tile drainage system
installed in the 1980s, but:

|+ Wet patches had started to appear

Comment

Once the investment has been paid off, the benefits
may continue to be received for many years
(provided maintenance is sustained).

These calculations assume average changes to
costs and returns; however, extreme weather will
have a far greater effect. It is difficult to factor in
random occurrences, such as the avoidance of
significant crop loss due to waterlogging, and the
decision to invest in drainage should be made on a
field-by-field basis. The costings do not take into
account the cost of finance or increased

land value.

* Crops had to be drilled early to avoid soil damage
and poor establishment

* The cost of weed control had increased due to the
lack of opportunity for stale seedbeds

* Recent wet seasons had resulted in patchy crops
with increased weed problems and soil damage

The main drain was found to be completely blocked by
willow roots and some tiles were misaligned.

The solution

The solution was to drain a 6 ha area of the field, with
new plastic pipes installed between the existing tiles
and gravel backfill used to improve effectiveness.

The outcome

* New drainage has made the field far easier to work
and manage

* It was the highest-yielding field in the following
harvest year

* Lower inputs of herbicides were required

The cost
The total cost of the upgrade was £14,500 (£2,417/ha).

Maintenance costs estimated at approximately 1% of
capital cost (£25/ha/year).

Benefits estimated at a total of £229/ha/year:

* Typical yield increased from 7 t/ha to 8.75 t/ha, a
total of £175/ha/year

* Herbicide costs were reduced by £30/ha/year

* Better soil structure reduced subsoiling costs by
25%, saving £3/ha/year, and cultivation costs by

£21/ha/year
Simple payback period
417
Cost = £ = 12years
Benefits £229 - £25
24
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Evershot Farms Ltd, Melbury Osmond,
Dorset

The farm
* 1,500 ha farm, largely on heavy, poorly drained soils
* Rainfall is over 1,000 mm/year

* Stocking: 900 cows and 2,500 mule ewes; heifers are
contract reared off the farm

* Cropping: mainly grassland with about one-third cut
for silage; maize is no longer grown

* The farm has a 750 kW biogas plant

The problem

The aim is for cows to be turned out in late March and
housed from mid-September, but the grazing season
can be very variable from year to year.

Benefits estimated at a total of £595/ha/year:

* The change from maize to grass silage has produced
a higher dry matter yield and greater forage value
from four cuts

* The change to Italian rye-grass resulted in an
increase in forage value

* Cultivation savings:

- Moving to grass, the cultivation savings were
£105/ha/year

- The average annual cost of moling was the same
as subsoiling

* Forage savings (total of £490/ha) from:

- Increased value of silage (at previous yield level):
37 t/ha at £4/t gives £148/ha

- Increased yield of silage: 8 t/ha at £34/t gives
£272/ha

5 i P o i
eatSoToaage:

The solution

The solution was to replace maize with Italian
rye-grass, introduce whole-crop wheat to balance
the ration (and save on purchased straw) and drain
a 10.2 ha field, including:

* A main drain with laterals and headwalls at outlets

* Digging out the ditches downstream to obtain
sufficient fall

* Moling to increase connectivity every five years
at reseeding

The outcome

* Soil problems are now avoided and increased rainfall
infiltration minimises run-off

* The field is accessible two weeks earlier and for two
weeks longer

* The Italian rye-grass has increased yield (from 37 t/ha
to 45 t/ha) and forage value

* Reduced risk to operations and increased forage
quality and dry matter yield

The cost

The total cost of the drainage was £5,245/ha (£48,500
for the drainage, plus £5,000 on ditching), plus
maintenance at £52/ha and additional annual
silage-making costs of £132/ha.

- Value of additional grazed forage: £70/ha

Cost £5,245
= = 13 years
Benefits £595 - £52 - £132
Comment

Once the investment has been paid off, the benefits
may continue to be received for many years
(provided maintenance is sustained).

These calculations ignore the potential for extreme
weather, without drainage, to result in significantly
lower forage yields, soil damage and increased
housing and forage requirements. Wet conditions
during silage making can result in contamination
from soil, leading to poor fermentation, poor milk
yield and potential health problems. The costings
do not take into account the cost of finance or
increased land value.
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Glossary

Compaction

Culvert

Drain jetting
Field capacity
Filter wrap

Friable

The process by which the soil density increases
due to trafficking or soil working when conditions
are unsuitable, i.e. too wet

A short length of pipe installed to allow access
over the ditch or watercourse

Removal of deposited sediment from a drain using
a high-pressure water jet

The moisture content of the soil after excess
water has drained away

A geotextile barrier wrapped around the pipe to
prevent particles entering the pipe

Soil where the aggregates crumble easily into

Infiltration

Laterals

Mains

Mole drains

Natural water flows

Outfall

Percolation

Perched water table

Perforated
drainage pipe

Poaching

Slaking

Water table

Water entering the soil e.g. through rainfall

The drains installed, usually parallel to each other,
to intercept soil water and transport flows to the
main drain

Drains installed to collect the water from several .
laterals and transport it to a ditch -

Unlined channels formed in a clay subsoil
Water that has not been diverted from its natural
path, artificially increased, or had the run-off flow

rate changed, such as by the construction of
unauthorised paved areas within the catchment

Insoluble deposits that form in drains when
soluble iron leaches out of the soil, into drainage
water, and becomes oxidised. It can also be
caused by bacterial growths that secrete iron

Point at which the main drains or individual
laterals discharge into a ditch

The process of water moving down through the
soil to depth

Saturated layer above compacted soils

A slotted drainage pipe, which is used to collect
water from the soil

Damage to the soil surface caused by animal hooves
The collapse of the soil aggregates as the soil
wets up rapidly

The saturated zone of the soil
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Further information

Other sources of information

Catchment Sensitive Farming:
gov.uk/catchment-sensitive-farming

Catchment Sensitive Farming officers provide free
advice and support to farmers in priority catchments to
reduce water pollution. This includes information on soil
and water management and a review of field drainage.

National Association of Agricultural Contractors (NAAC):
naac.co.uk

Think soils (Environment Agency):
ahdb.org.uk/thinksoils

A guide to better soil structure (Cranfield University):
www.landis.org.uk/downloads

Geographic information for Great Britain:
magic.gov.uk

Countryside stewardship manual (Natural England):
gov.uk/guidance/countryside-stewardship-manual

Environmental permits for flood defence:
gov.uk/permission-work-on-river-flood-sea-defence
Guidance on owning a watercourse:

gov.uk/guid: g-a-watercourse

Flood and coastal erosion risk management R&D

(Environment Agency):

gov.uk/government/publications/national-flood-and-
tal i i g t-strategy-for-

osion-r

england--2

Pinpoint best practice information sheets

(The Rivers Trust):
theriverstrust.org/our-work/farm-advice/best-
practice-advice-sheets-for-farmers

Constructed farm wetlands: A guide for farmers and
farm advisers in England (Wildfowl and Wetlands Trust):
wwt.org.uk/farmwetlands

Sustainable drainage systems: Maximising the potential
for people and wildlife (RSPB and Wildfowl and
Wetlands Trust):
www.wwt.org.uk/uploads/documents/2019-07-
22/1563785657-wwt-rspb-sustainable-drainage-
systems-guide.pdf

Godwin, R. J. and Spoor, G. (2015). Choosing and
evaluating soil improvements by subsoiling and
compaction control. In Ball, B. C. and Munkholm,L. J.
(eds). Visual Soil Evaluation: Realising Potential Crop
Production with Minimum Environmental Impact. CABI,
Wallingford, UK.

Video demonstrating the principles
of subsoiling

AHDB Pork has produced a series of videos
demonstrating the general principles of subsoiling.
The videos look at cultivation depth, choice of
machine and the effects of tines and wings.

The videos are available to watch online at
youtube.com/AHDBPork and on the Practical Pig
app (practicalpig.ahdb.org.uk).
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Further information

AHDB GREATsoils

AHDB provides a range of practical information on improving soil management for farmers, growers and advisers.
Whether you need an introduction to soil biology or a detailed guide to soil structure, AHDB has the information
and guidance to support you.

Information for grassland, pig producers, arable and horticultural crops is available at ahdb.org.uk/greatsoils

Visit ahdb.org.uk to:

* Find resources on our knowledge library

* Listen to our podcasts

* Visit farm events and agricultural shows

* Contact your local knowledge exchange manager

Produced for you by:

AHDB
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Agricultural Land Classification of England and Wales

SECTION 1
INTRODUCTION

The Agricultural Land Classification provides a framework for classifying land
according to the extent to which its physical or chemical characteristics impose long-
term limitations on agricultural use. The limitations can operate in one or more of four
principal ways: they may affect the range of crops which can be grown, the level of
yield, the consistency of yield and the cost of obtaining it. The classification system
gives considerable weight to flexibility of cropping, whether actual or potential, but the
ability of some land to produce consistently high yields of a somewhat narrower
range of crops is also taken into account.

The principal physical factors influencing agricultural production are climate, site and
soil. These factors together with interactions between them form the basis for
classifying land into one of five grades; Grade 1 land being of excellent quality and
Hy- —vv f out half of the
agricultural land in England and Wales, is now divided into two subgrades designated
3a and 3b. General descriptions of the grades and subgrades are given in Section 2.

Guidelines for the assessment of the physical factors which determine the grade of
land are given in Section 3. The main climatic factors are temperature and rainfall
although account is taken of exposure, aspect and frost risk. The site factors used in
the classification system are gradient, microrelief and flood risk. Soil characteristics of
particular importance are texture, structure, depth and stoniness. In some situations,
chemical properties can also influence the long-term potential of land and are taken
into account. These climatic, site and soil factors result in varying degrees of
constraint on agricultural production. They can act either separately or in
combination, the most important interactive limitations being soil wetness and
droughtiness.

The grade or subgrade of land is determined by the most limiting factor present.
When classifying land the overall climate and site limitations should be considered
first as these can have an overriding influence on the grade. Land is graded and
mapped without regard to present field boundaries, except where they coincide with
permanent physical features.

A degree of variability in physical characteristics within a discrete area is to be
expected. If the area includes a small proportion of land of different quality, the
variability can be considered as a function of the mapping scale. Thus, small, discrete
areas of a different ALC grade may be identified on large scale maps, whereas on
smaller scale maps it may only be feasible to show the predominant grade. However,
where soil and site conditions vary significantly and repeatedly over short distances
and impose a practical constraint on cropping and land management a 'pattern’
limitation is said to exist. This variability becomes a significant limitation if, for
example, soils of the same grade but of contrasting texture occur as an extensive
patchwork thus complicating soil management and cropping decisions or resulting in
uneven crop growth, maturation or quality. Similarly, a form of pattern limitation may
arise where soil depth is highly variable or microrelief restricts the use of machinery.
Because many different combinations of characteristics can occur no specific
guidelines are given for pattern limitations. The effect on grading is judged according
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Agricultural Land Classification of England and Wales

to the severity of the limitations imposed by the pattern on cropping and
management, and is mapped where permitted by the scale of the survey.

The guidelines provide a consistent basis for land classification but, given the
complex and variable nature of the factors assessed and the wide range of
circumstances in which they can occur, it is not possible to prescribe for every
possible situation. It may sometimes be necessary to take account of special or local
circumstances when classifying land. For this reason, the physical criteria of eligibility
in this report are regarded as guidelines rather than rules although departures from
the guidance should be exceptional and based on expert knowledge. Physical
conditions on restored land may take several years to stabilise; therefore, the land is
not normally graded until the end of the statutory aftercare period, or otherwise not
until 5 years after soil replacement.

To ensure a consistent approach when classifying land the following assumptions are
made:

1. Land is graded according to the degree to which physical or chemical
properties impose Iong-ten-n limitations on agricultural use. It is assessed on
its capability at a good’ but not outstanding standard of management.

2. Where limitations can be reduced or removed by normal management
operations or improvements, for example cultivations or the installation of an
appropriate underdrainage system, the land is graded according to the severity
of the remaining limitations. Where an adequate supply of irrigation water is
available this may be taken into account when grading the land (Section 3.4).
Chemical problems which cannot be rectified, such as high levels of toxic
elements or extreme subsoil acidity, are also taken into account.

3. Where long-term limitations outside the control of the farmer or grower will be
removed or reduced in the near future through the implementation of a major
improvement scheme, such as new arterial drainage or sea defence
improvements, the land is classified as if the improvements have already been
carried out. Where no such scheme is proposed, or there is uncertainty about
implementation, the limitations will be taken into account. Where limitations of
uncertain but potentially long-term duration occur, such as subsoil compaction
or gas-induced anaerobism, the grading will take account of the severity at the
time of survey.

4. The grading does not necessarily reflect the current economic value of land,
land use, range of crops, suitability for specific crops or level of yield. For
reasons given in the preface, the grade cut-offs are not specified on the basis
of crop yields as these can be misleading, although in some cases crop growth
may give an indication of the relative severity of a limitation.

5. The size, structure and location of farms, the standard of fixed equipment and
the accessibility of land do not affect grading, although they may influence land
use decisions.

" Previously described as 'satisfactory'; no change in the assumed standard of management
is intended.

115 KCC3858 oSMP (R) Nov 25 DraftkCC3858-0SMP-May-25




Greenacres Barn Lane, Purton Stoke, Sw

Telephone: 017 3 1ail: info@kerion.co.uk * W e: www.kernon.co.uk




	RES Steeple - Covers (Master) V2 (003) Outline SMP (Tracked Changes)
	6.3.15 Appendix 15.2 Outline Soil Management Plan (Tracked Changes) (2)



