PHOENIX
SOLAR PARK

WESSEX

SOLAR ENERGY

Land Quality Implications Assessment

December 2023

Document Reference: BL014



PHOENIX
SOLAR PARK

Land Quality Implications Assessment

December 2023

Document Reference Number: BL014

Revision Date Issued Prepared By Approved By

ORIGINAL 11/12/23 Wessex Solar Charlotte E Peacock

Energy C) Z . /gwc)(




N

WESSEX

SOLAR ENERGY

Contents
T INErOAUCHION. i ii it 3
2 Purpose Of the repOrt... . 4
K I - T o Vo I 81T 11 2P 5
3.1 Defining Land QUality.......oovuuiimiiiiiiiiiirii s s s e 5
3.2  Soil Characteristics and Limitations (as detailed within the MAFF 1988 Guidance). 6
3.2.1 Soil Texture and StruCtUre..........iiiiiiii i e e 6
3.2.2 SOl DEPLN cevuiiieeeite et e e e e e e e rrr e aaaes 7
3.2.3  SHONINESS . iiuuiiiuiiiiii i i e 7
B S T T IO 41T o 4 1= i PPN 7
4 Land Quality and Planning ........oeieeeersiisieriieseerssisssssssssssssssssssssss s ssssssasessssnnaeaee 8
4.1 Planning PoOlCY...cuuiiiii i e s s e e 8
4.1.1 Future Wales 2040 .......iiiieiiiiiiiiiiiii i s s s s s s s s 8
4.1.2 Planning Policy Wales Edition 11 (PPW11) ..o seri s s ennns 8
4.1.3 Technical Advice NOte 6 (TAN B)..uuuiiiiuiiiiriiiiriirir s e 8
S 0|0 ¢ 0= Y 9
4.2 Definition and ASSESSMENT.......cciuuiiiiiiiii e 9
5  Potential IMPaCES ....ciiueiiiiiiii i 11
5.1 DIreCt IMPACES cuuuiiuiiiiiii i 11
5.2 INAIr€Ct IMPACES ...cuuiiiiiiiiii i 11
5.3  Solar DevelopmMeENt ... i s s e 12
5.3.1 DireCt IMPaCES .ocuuiiiriiiri i s e e e e 12
5.3.2 INIr€Ct IMPaCES ..cvuniiiiiii i 12
5.3.2.1 Below ground COMPONENTES ....iivveiiiiiiii i e 12
5.3.2.2 Construction ACIVItIES ....iveviiiiiiiii i 13
5.3.2.3 DecommisSionNinNg ACHVItIES vvv.viivuiiiirsiirrisieris e rr e 15
LS T To g To 4o 11 o =Yo7 =T o F= Ty o T 17
6.1 Agricultural ACHIVILY ....ccuuiiiiiiiii i e 17
6.2  Impacts of Arable and Pastoral Farming on Land Quality .........cceevvivniiiennninennnnns 17
(07 B B 1= Yor '] o =Tt PN 18
6.2.1.1 Soil Structure and TeXIUre ....vivviiiiii i 18
6.2.1.1.1 Compaction and disturbance of topSOil ........ccoiveuiiiiiiniiiiii 18

December 2023 Page 1



N

WESSEX

SOLAR ENERGY

6.2.1.1.2 Removal of organic Matter.......c.cooviuiiiiiiiiiii 18
6.2.1.1.3 Increase in artificial fertilizers and pesticides - Reduction in soil organisms and
microbes 19
6.2.1.2 IS To] 1 1T o {3 T 20
6.2.1.3 R To 7| I O =T 0 1] 1 YN 20
6.3 Importance of Farm Management.........cccoiviiiiiiiiiiiir e 20
6.4  Solar Parks — Operation and Restoration ........ccccoiiiuiniinin i 21
B.4.1 OPEIatiON . cvuiiiiiiiiii ittt 21
6.4.2 ReStOration .....cuuuiiiiiiiiiiiii 22
A €7 T 11T 1 23
8 REMBIENCES ..vuiiiiiiii i e 24
December 2023 Page 2



WESSEX

1 Introduction

1 This Report has been prepared by Wessex Solar Energy (WSE) in support of a
planning application for a Solar Park (which will generate up to 9.99 megawatts (MW)
alternating current (AC)) to be located on land approximately 0.7 kilometres (km) south
east of Cosheston, and approximately 2.5 km north east of Pembroke. The location of
the proposed Solar Park site is shown in Figure 1.1.

2 The proposed site comprises 3 fields, covering a total area of approximately 13.84
hectares (ha), 7.34ha of which has been identified as being Best and Most Versatile
(BMV) agricultural land (Environmental Statement Volume 2: Appendix A5.2)'. In the
past few years, the land within the site boundary has been used for grazing cattle and
sheep and for producing silage and arable crops. At the time of writing this report it is
currently being grazed by sheep in its entirety.

1 As defined within the National Planning Policy Framework and Planning Policy Wales Edition 10.
December 2023 Page 3
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2 Purpose of the report

3 The purpose of the report is to consider whether the proposed Phoenix Solar Park will
result in the unacceptable loss of Best and Most Versatile (BMV) agricultural land in
planning terms. It explores the current methods of assessing land quality, the changes
which may occur to land quality as a result of the construction, operational and
decommissioning phases of the proposed solar park development and finally
considers a do-nothing scenario where the ways in which the future land quality across
the site may change should the proposed development not proceed.
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3

Land Quality

3.1 Defining Land Quality

4

10

11

To enable detailed consideration of the potential impacts of solar development on land
quality and the changes under a do-nothing scenario, it is necessary to understand the
factors which contribute to land quality. Land quality in this context refers to the quality
of agricultural land within the site boundary. In England and Wales guidance for
assessing the quality of agricultural land is set out in the Ministry of Agriculture,
Fisheries and Food (MAFF) revised guidelines and criteria for grading the quality of
agricultural land (1988)2.

These guidelines set out the Agricultural Land Classification (ALC) grading system.
ALC grading was devised and introduced in the 1960s (MAFF, 1966) and has since
been revised to comprise the following grades: Grade 1, Grade 2, Grade 3a, Grade
3b, Grade 4, Grade 5.

As stated within the guidance ‘The classification is well established and understood in
the planning system and provides an appropriate framework for determining the
physical quality of the land at national, regional and local levels.’

The Agricultural Land Classification system provides a framework for classifying land
according to the extent to which its physical or chemical characteristics impose long-
term limitations on agricultural use. These limitations can affect the range of crops
which can be grown, the level of yield, the consistency of yield and the cost of obtaining
it.

The guidance maintains that 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 the five grades now established.

Guidelines for the assessment of the physical factors such as climatic and site factors
(including gradient, microrelief and flood risk) are set out within the MAFF, 1988
guidance document. However, they are not considered further within this report as they
represent a consistent baseline regardless of the type of agricultural use - providing
that the form of the land is not altered. Therefore, this report focusses on soil
characteristics.

Soil characteristics play an important role in determining agricultural land quality. Of
particular importance are texture, structure, depth, and stoniness. The guidance also
acknowledges the site-specific importance of the chemical properties of soils in relation
to the long-term potential of land.

Applying the criteria detailed within the guidance, an area of land can be assessed and
awarded an ALC Grade. The quality of the land within each grade is summarised as
follows;

e ‘Grade 1 - excellent quality agricultural land
Land with no or very minor limitations to agricultural use. A very wide range of
agricultural and horticultural crops can be grown and commonly includes top fruit,
soft fruit, salad crops and winter harvested vegetables. Yields are high and less
variable than on land of lower quality.

2 MAFF (1988). Agricultural Land Classification of England and Wales. Revised guidelines and criteria for
grading the quality of agricultural land. MAFF Publications.
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o Grade 2 - very good quality agricultural land
Land with minor limitations which affect crop yield, cultivations or harvesting. A
wide range of agricultural and horticultural crops can usually be grown but on some
land in the grade there may be reduced flexibility due to difficulties with the
production of the more demanding crops such as winter harvested vegetables and
arable root crops. The level of yield is generally high but may be lower or more
variable than Grade 1.
e Grade 3 - good to moderate quality agricultural land
Land with moderate limitations which affect the choice of crops, timing, and type
of cultivation, harvesting or the level of yield. Where more demanding crops are
grown yields are generally lower or more variable than on land in Grades 1 and 2.
o Subgrade 3a - good quality agricultural land
Land capable of consistently producing moderate to high yields of a
narrow range of arable crops, especially cereals, or moderate yields of
a wide range of crops including cereals, grass, oilseed rape, potatoes,
sugar beet and the less demanding horticultural crops.
o Subgrade 3b - moderate quality agricultural land
Land capable of producing moderate yields of a narrow range of crops,
principally cereals and grass or lower yields of a wider range of crops or
high yields of grass which can be grazed or harvested over most of the
year.
o Grade 4 - poor quality agricultural land
Land with severe limitations which significantly restrict the range of crops and/or
level of yields. It is mainly suited to grass with occasional arable crops (e.g. cereals
and forage crops) the yields of which are variable. In moist climates, yields of grass
may be moderate to high but there may be difficulties in utilisation. The grade also
includes very droughty arable land.
o Grade 5 - very poor-quality agricultural land
Land with very severe limitations which restrict use to permanent pasture or rough
grazing, except for occasional pioneer forage crops.’

3.2 Soil Characteristics and Limitations (as detailed within the MAFF

12

3.2.1
13

1988 Guidance)

Several important soil characteristics are considered within the guidance which can
act as a limitation to the quality of the land being assessed. These are detailed below.

Soil Texture and Structure

‘Soil texture and structure have a major influence on water retention, water movement
and aeration in soils and therefore on workability, trafficability, poaching risk and
suitability as a medium for plant growth. Texture class is determined by the relative
proportions of sand, silt and clay particles and the amount of organic matter in a soil
horizon and may be assessed in the field by hand texturing or measured in a laboratory
by particle-size analysis..... In most soils the primary particles are aggregated into
structural units called peds. Soil structure is influenced considerably by soil texture and
is described by reference to the size, shape and degree of development of the peds
and the pores and fissures within and between them (Hodgson, 1976). A well-
structured soil is characterised by clearly identifiable, stable peds with a high proportion
of pores and fissures which allow easy movement of air, water and roots through the
soil. Such soils are often found under permanent pasture where the soil has not been
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3.2.2
14

3.2.3
15

3.2.4
16

17

disturbed by cultivation and prolonged root action has assisted structural
development’.

Soil Depth

‘Soil depth is an important factor in determining the available water capacity of a soil....
Shallowness affects cropping in other ways, notably by influencing the range and type
of cultivations which can be carried out but also by restricting nutrient uptake, root
growth and, in the case of fruit trees, root anchorage.’

Stoniness

‘The main effects of stones are to act as an impediment to cultivation, harvesting and
crop growth and to cause a reduction in the available water capacity of a soil.’

Soil Chemistry

‘The chemical status of a soil does not affect ALC grading where nutrient levels can
be maintained or corrected by normal applications of fertiliser or lime.’

It is important to note as specified above that the ALC grading assumes a reliability on
artificial maintenance of soil chemistry. Section 6 of this report considers the wider
implications of such an approach upon long term land quality and the sustainable
conservation of agricultural land as a finite resource for future generations; a policy
requirement set out in PPW11.
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4

18

Land Quality and Planning

In England and Wales, Future Wales 2040, and Planning Policy Wales Edition 11
(PPW11) include provision for the protection and conservation of ‘best and most
versatile agricultural land’.

4.1 Planning Policy

411
19

41.2

20

21

22

413
23

Future Wales 2040

Future Wales 2040 defines Agricultural Land of Grades 1, 2 and 3a as best and most
versatile agricultural land (BMV).It states that ..” Our productive land is a vital resource.
Agriculture has shaped our landscapes and supported our rural and market towns for
generations. We must continue to value and protect our agricultural land and ensure it
can feed and support us.’

Planning Policy Wales Edition 11 (PPW11)

Planning Policy Wales (PPW11) sets out the land use planning policies of the Welsh
Government. It is supplemented by a series of Technical Advice Notes (TANSs).

At paragraph 3.58 PPW11 specifies that:

“Agricultural land of grades 1, 2 and 3a of the Agricultural Land Classification system
(ALC) is the best and most versatile, and should be conserved as a finite resource for
the future.”

It goes on to say that;

“When considering the search sequence and in development plan policies and
development management decisions considerable weight should be given to
protecting such land from development, because of its special importance. Land in
grades 1, 2 and 3a should only be developed if there is an overriding need for the
development, and either previously developed land or land in lower agricultural
grades is unavailable, or available lower grade land has an environmental value
recognised by a landscape, wildlife, historic or archaeological designation which
outweighs the agricultural considerations. If land in grades 1, 2 or 3a does need to be
developed, and there is a choice between sites of different grades, development
should be directed to land of the lowest grade.”

Technical Advice Note 6 (TAN 6)

TAN 6 is the advice note produced in relation to ‘Planning for Sustainable Rural
Communities’ at Annex B Paragraph 2 it states:

‘There may be proposals for development for non-agricultural purposes requiring
significant amounts of the best and most versatile agricultural land. In such cases,
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24

41.4
25

26

DRA has the statutory right to be consulted, so that planning authorities are made
fully aware of the agricultural implications. Article 10(1), paragraph (w) of the Table to
the Town and Country Planning (General Development Procedure) Order 1995
(GDPOQ) (S.I .No 1995/419), requires planning authorities to consult WAG before
granting any planning permission which is not in accordance with the development
plan, and would involve the loss of 20 hectares or more of grades 1, 2 or 3a
agricultural land or a loss which is less than 20 hectares but is likely to lead to further
losses amounting cumulatively to 20 hectares or more. If the planning authority is
uncertain whether the land involved is grades 1, 2 or 3a they may seek advice from
SEED on its classification.’

This consultation requirement is also contained within the Developments of National
Significance (Procedure) (Wales) Order 2016, Schedule 5.

Summary

When ensuring compliance with the above policies, ALC surveys and grading are the
accepted method of determining the land quality of a proposed development site. The
results of a detailed ALC survey such as that provided in ES Vol 2 Appendix A5.1 can
be used to identify the presence of best and most versatile (BMV) agricultural land
within a development boundary and inform an assessment of the potential loss of any
BMV agricultural land present.

This assessment is then considered as part of the decision-making process for any
proposed development.

4.2 Definition and Assessment

27

28

29

As detailed above, BMV agricultural land is protected from loss by a range of policy
documents and advice notes. No definition of ‘loss’ is provided within any of these
documents. However, the Oxford dictionary defines ‘loss’ as follows:

‘the state of no longer having something or as much of something; the process that
leads to this*®

In the case of agricultural land this is understood to mean one of the following:

a) The land no longer being available for agricultural use — direct loss
b) Activity which reduces the quality of the land such that it would no longer be
considered to be BMV land — indirect loss

There is no policy, guidance or legislation which limits the type of agricultural use of
BMV agricultural land and as set out in the MAFF 1988 guidance, the difficulties with
obtaining and standardising economic data as identified by Technical Report 11,
means that there are no economic criteria for grading such land. As a result, an owner
of BMV agricultural land can chose to use it for any agricultural purpose they wish
without the need for any permissions or consents, for example arable, pasture or set
aside, as long as there is no direct loss of the land. Furthermore, there is no mechanism

3

https://www.oxfordlearnersdictionaries.com/definition/american_english/loss#:~:text=%5Bsingular%5D%20th
e%20disadvantage%20that%20is%20caused%20when%20someone,to%20accept%20this%20money%2C%20th
en%20that%27s%20his%20loss.
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30

31

32

33

34

in place to prevent or monitor the indirect loss of BMV land via unsustainable or
inappropriate agricultural activity. This is an important factor to bear in mind when
applying limits on the use of BMV land through the planning system. For this reason,
it is crucial within any decision making process that the purported ‘loss’ of such land
should be given careful consideration and that evidence is presented to support any
assertion that loss will or will not occur.

In addition, there is no definition of ‘development’ within Future Wales 2040 or PPW11
or accompanying guidance documents. It is assumed that this refers to the permanent
conversion of BMV land into non-agricultural land resulting in loss as defined above.

This is an assumption which is supported by a number of relatively recent appeal
decisions made in both England and Wales. A summary of these decisions can be
found in Appendix A of this document.

In the context of the above, it should also be acknowledged that the temporary use of
land does not necessarily constitute loss.

This general principle is broadly supported by the ALC guidance which sets out the
following in relation to maintaining a consistent assessment approach:

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.

While the above does not specifically relate to the development of agricultural land and
does make reference to works in the ‘near future’, it makes the clear distinction that
where reversible limitations are present and a timescale and method for their reversal
is in place, then this should be taken into account when assessing land quality,
resulting in the allocation of a higher land quality grading. Conversely, it could therefore
be concluded that if activity or use which may temporarily reduce the quality of BMV
land is easily reversible, then this should not be considered to result in the loss of BMV
land. This approach should be applied to the consideration of the impacts of the
proposed Phoenix Solar Park development on BMV land as set out in Section 5.

December 2023 Page 10



WESSEX

5 Potential Impacts

5.1 Direct Impacts

35 For the purposes of this assessment, and taking the above into account, direct
impacts are defined as those which result in the physical permanent removal or
addition of BMV agricultural land.

5.2 Indirect Impacts

36 Indirect impacts are defined as those which affect the overall long-term quality of land
identified as BMV land. Adverse impacts are those which result in a decrease in
quality such that the land may no longer be considered to be BMV land and is
therefore lost. Beneficial Impacts would be those which result in an increase in the
quality of BMV agricultural land or improve the sustainability of maintaining the
existing land quality.

37 This report focuses on the potential indirect impacts which may affect any of the four
soil characteristics identified within the ALC Guidance.

A. Soil Texture and_Structure

Impacts on soil texture and structure may result from any activity which causes
changes to the following:

¢ Physical composition e.g. silt, clay and sand proportions
e Aeration

e Porosity

e Water retention capacity

¢ Internal adhesion

¢ Organic matter content

B. Soil Depth

Impacts on soil depth may result from any activity which causes a change in soil
depth.

C. Stoniness:

Impacts on stoniness may result from any activity which causes changes to the
number and size of stones present within the soil.

D. Soil Chemistry:

Impacts on soil chemistry may result from any activity which causes changes to
the chemical composition of the soil including nutrient presence and availability.

December 2023 Page 11



WESSEX

5.3 Solar Development

38

5.3.1
39

5.3.2
40

Itis important to consider the direct and indirect impacts of the proposed Phoenix Solar
Park on BMV agricultural land alongside the permanence and temporal scope of any
impacts.

Direct Impacts

Solar energy developments are temporary in nature and are recognised as such within
the planning system via the requirement for them to be decommissioned after a
specified time period. This is ordinarily secured by condition as part of any decision
notice and in the case of modern solar park proposals, is typically after a duration of
40 years of operation. There is therefore no direct impact on BMV agricultural land as
defined in Section 5.1 above.

Indirect impacts

Although solar development does not result in the permanent loss of any BMV
agricultural land, the potential impact of construction and decommissioning activities
upon land quality must be considered, as this could result in indirect impacts of BMV
agricultural land. For comparison purposes with a do-nothing scenario, potential
operational impacts of the proposed solar park upon land quality are considered within
Section 6.

5.3.2.1 Below ground components

41

42

The footprint of the proposed solar park development is extremely small relative to the
size of the overall development site. The below ground-level structures form what is
referred to as the ‘footprint’ of the proposed development. These structures require
installation in a way which makes the land used temporarily unavailable for agricultural
activity.

Table 1 provides a ‘worst case’ calculation of the footprint of the proposed Phoenix
Solar Park development and includes all below ground components proposed.

Table 1: Development Footprint

Component Area (ha) Area (acres)
Construction

Site compound 0.16 0.4
Operation

Access Track — c.865m at | 0.26 0.64
3m width

Inverter/transformer cabin | 0.028 0.07
foundations (11)

Control building 0.002 0.005
foundations

Panel supports 0.0016 0.004
Fence posts 0.002 0.002
Main cable trenches 0.075 0.37
partially backfilled with

sand (c. 1Tkm at 0.75m

width and 1m depth)

Total 0.528* 1.304*
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* This total area includes the footprint of items within areas of land classified as Grade 3b and so the
overall land take of BMV agricultural land would be less.

43 The area occupied by the development footprint would be less than 0.53ha/1.3 acres
and would be equivalent to only 3.83% of the total development site. The use of this
land is considered to be temporary as it is easily reversible without any residual
impacts upon land quality.

44 The limited amount of soil excavated to allow for the installation of the components
listed in Table 1, for example up to 300mm of soil to facilitate access track creation,
will be distributed across the ground surface in the immediate vicinity of the item being
installed. This will result in little difference to the soil depth and will allow the in-situ
retention of the soil for backfilling purposes upon decommissioning. Any bare soil
would be re-seeded to ensure vegetation growth and prevent erosion.

45 The installation of these components is long-term, temporary, and reversible (see the
Outline Decommissioning and Restoration Plan, DRN BL013). As set out in Section
5.3.2.3, a plan for the removal of these components is in place and the 40-year
limitation on the planning approval would secure their removal after a known time
period. As a result, the BMV land in these areas will not be permanently lost for use by
future generations.

46 The installation of the electrical cabling connecting the panel rows will be minimal and
will run at right angles to the rows. The cabling will be below ground in small trenches
which will be backfilled with the soil which is temporarily excavated to facilitate their
installation. For this reason, the cabling is not included within the footprint. No material
other than soil will be used as backfill material and vegetation will grow over the cables
and so the land will not be unavailable for agricultural activity. Potential installation
impacts are considered within section 6.3.2.2 below.

5.3.2.2 Construction Activities

47 The potential impacts of construction and decommissioning activities across the wider
site (land outside of the ‘land take’ areas) are considered below.

48 Details of construction activities and phasing for the proposed Phoenix Solar Park are
provided within Environmental Statement Volume 1, Chapter 6, DRN BL00O1 and
Environmental Statement Volume 2; Appendix A11.2. Activities which may specifically
affect land quality are considered below.

A. Soil Texture and_Structure

49 The following activities have the potential to affect the soil texture and structure across
the wider site:
¢ Compaction of soil by vehicles transporting equipment and materials
¢ Mechanical disturbance of topsoil
¢ Removal of organic matter due to soil stripping

50 Vehicle movements around the site could cause compaction of the soils and
disturbance of topsoil. This could result in reduced aeration, porosity, and water
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51

52

53

54

55

56

57

retention capacity within the disturbed areas by reducing the presence of fissures and
pores present. This could also disrupt the hydrological conductivity within the soil
causing localised waterlogging.

As detailed within Chapter 6 of Environmental Statement Volume 1, DRN BL001, the
creation of the site compound and access tracks are two of the first activities which
would take place. This will prevent the unnecessary and uncontrolled movement of
vehicles across large areas of unprotected soil by providing defined link roads for the
transportation of electrical equipment and machinery. This will minimise the potential
for compaction of soils and disturbance of topsoil to occur across the wider site.

The transportation of panel supports and the panels to their required locations on site
will be undertaken by small, tracked vehicles, minimising damage to the surface by
reducing compaction and disturbance/churning of the soil. The limited number of such
movements will further reduce any potential impacts and subsequent longer-term
impacts upon land quality are unlikely.

The installation of the panel supports will be completed by a piling machine. This
machine will be tracked and will undertake limited movement across the site to reach
each support location.

The vehicle movements will take place over a short time period and will be occasional
across any one area. For this reason they will potentially have a lesser impact overall
than that of large farm machinery used for sowing, ploughing, or spraying with fertiliser
and pesticides, which have the potential to regularly disturb the top 300mm of soil
across the entire site during typical repeated farming activity.

As outlined above, the installation of the electrical cabling connecting the panel rows
will be below ground in small trenches which will be backfilled with the soil which is
temporarily excavated to facilitate their installation. The excavation works required will
be minimal at less than 600mm below ground level and in trenches less than 50 cm
wide. Multiple cables will be located within each trench minimising potential
disturbance. The soil structure and texture of the backfilled trenches and surrounding
land will remain largely unchanged in a similar way to the impact of ploughing.

No soil stripping is proposed across the wider site. Upon completion of the construction
works, any disturbed areas will be reseeded with a suitable grass mix as detailed within
the Landscape and Ecological Management Plan (Environmental Statement Vol 2:
Technical Appendix E9.4), preventing the longer term loss of vegetated topsoil.

. Soil Depth

Soil depth across the wider site will not be affected by the proposed development for
the following reasons:

¢ No soil will be removed from site as a result of the proposed construction
activities.
o No soil stripping will take place across the wider site.

o The wider site will be seeded/reseeded to establish continual grass cover for
grazing purposes which will reduce the potential for erosion.

C. Stoniness:
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58 The soil on site will not be processed in any way and so the stoniness of the wider site
will not be affected during the construction phase.

D. Soil Chemistry:

59 Soil Chemistry across the wider site will not be affected during construction. As detailed
within the Landscape and Ecological Management Plan, weedkiller may be applied to
discrete areas to allow new planting to become established. This will not be in sufficient
volume to affect vegetation growth across the wider site or to affect the future growing
potential of the soil within the site boundary.

5.3.2.3 Decommissioning Activities

Decommissioning activities are set out within the Outline Decommissioning and
Restoration Plan, DRN BL013. Activities which may affect land quality are considered
below.

A. Soil Texture and Structure

60 In the same way as during construction, the access tracks will remain in-situ until all
other equipment has been removed from site. They will provide defined routes for the
movement of any decommissioning vehicles and transportation of equipment to and
from the site. The removal of the panels, panel supports, and fence posts will require
minimal movement across the site. Any vehicle movements will be over a short time
period and will be occasional across any one area, minimising potential compaction
and disturbance impacts. The site will be left as grassland upon completion of the
decommissioning works and any bare soil will be reseeded. This will result in
predominantly continual vegetative cover reducing the potential for erosion to occur.

61 The cables will be removed from the sand-filled trenches and the trenches backfilled
using soil previously excavated to allow the cable installation. It is anticipated that
following 40 years, the small amount of sand within the trenches will have been
distributed and incorporated into the structure of the soil immediately surrounding the
trench by invertebrates and the movement of water through the soil. This will result in
a potential negligible impact upon soil structure which may be beneficial or adverse
depending on the soil structure along the very small defined route of the trenches..

B. Soil Depth

62 The removal of below ground components such as panel supports, foundations and
fence posts will require some disturbance of the soil in the immediate vicinity of the
items being removed. As detailed within the Outline Decommissioning and Restoration

Plan, DRN BL013 any excavations created by the removal of the items will be
backfilled using soil which was distributed in the immediate vicinity during construction.

63 No soil should need to be brought on to the site.
C. Stoniness
64 Since all components will be removed from the site in their entirety, including the

aggregate access tracks, the stoniness of the soil across the site should not be affected
by the proposed decommissioning activities.

D. Soil Chemistry
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65 No proposed decommissioning activities should alter the soil chemistry across the site.
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6

66

Do-nothing scenario

Although the proposed Phoenix Solar Park is a temporary development, due to the
timescale and size of the proposed development, it is appropriate to consider a do-
nothing scenario. This requires consideration of any changes which may occur to the
land quality across the site over the next 40 years in the absence of the development.

6.1 Agricultural Activity

67

68

6.2

69

70

71

As detailed in Section 1, the fields within the site boundary have previously been
rotationally used for grazing cattle and sheep and for the production of silage. At the
time of writing this report the site is currently being grazed by sheep in its entirety.

Although many changes are taking place within the farming sector which may impact
upon the use of the land, it is considered likely that it will continue to be used for arable
and pastoral farming.

Impacts of Arable and Pastoral Farming on Land Quality

The impacts of modern farming techniques on the long term quality of agricultural land
has been the focus of scientific studies and literature for many decades, increasing
steadily since the turn of the century with the recognition of the potential importance of
soils in relation to carbon sequestration and climate change®.

The Intergovernmental Panel on Climate Change (IPCC) report 2002, provided
considerable evidence to support what had been a long-held concern that modern
farming practices could be damaging soils. The IPPC report focussed on the
implications of soil degradation on the ability of soil to store carbon and highlighted the
importance of soil health and quality in tackling climate change. Among other points of
note, the report concludes that:

‘Cropland soils can lose carbon as a consequence of soil disturbance (e.g., tillage).
Tillage increases aeration and soil temperatures (Tisdall and Oades, 1982; Elliott,
1986), making soil aggregates more susceptible to breakdown and physically
protected organic material more available for decomposition (Elliott, 1986; Beare et al.,
1994). In addition, erosion can significantly affect soil carbon stocks through the
removal or deposition of soil particles and associated organic matter........... Soil
carbon content can be protected and even increased through alteration of tillage
practices, crop rotations, residue management, reduction of soil erosion, improvement
of irrigation and nutrient management, and other changes in forestland and cropland
management (Kern and Johnson, 1993; Lee et al., 1993; Cole et al., 1996).’

Building upon the work completed by the IPCC, there are a considerable number of
more recent studies which look at the importance of soil health directly related to how
agricultural practices affect organic matter content, soil organism distribution and
ultimately soil structure. They explore not only the importance of soils in combating
climate change through carbon sequestration but also the quality of the soil as a
growing medium.

41PCC (2000) IPCC Special Report on Land Use, Land-Use Change and Forestry. A special report of the
Intergovernmental Panel on Climate Change, eds R T Watson, | R Noble, B Bolin, N H Ravindranath, D J Verardo
& D J Dokken D J). IPCC Secretariat, c/o World Meteorological Organisation, Geneva.
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6.2.1
74

The sections below consider the potential impacts of ongoing agricultural use in the
absence of the solar park on the soil characteristics considered as part of the ALC
system and assesses how this may affect the BMV agricultural land.

A study published in 2015 (Graves et al., 2015) which developed and used an
approach to assess the total economic cost of soil degradation in England and Wales
concludes that;

‘Quantifiable soil degradation costs ranged between £0.9 bn and £1.4 bn per year, with
a central estimate of £1.2 bn, mainly linked to loss of organic content of soils (47% of
total cost), compaction (39%) and erosion (12%)".

Direct Impacts

It is not anticipated that future agricultural activity will result in any direct impacts
upon BMV agricultural land. The assessment below is based upon the assumption
that the site would remain in agricultural use during the next 40 years.

6.2.1.1 Soil Structure and Texture

75

The following modern farming practices can affect soil texture and structure:

o Compaction of soil by heavy machinery

o Regular and repeated mechanical disturbance of topsoil

o Removal of organic matter

e Increase in artificial fertilizers and pesticides - resultant decrease in soll
organisms and microbes

6.2.1.1.1 Compaction and disturbance of topsoil

76

The regular and repeated use of heavy farm machinery to facilitate ploughing, seeding
and the application of fertilisers and pesticides can all result in the compaction of soils
over time. Soil compaction reduces the water and nutrient retention capacity of soil, as
well as the air flow and the ease with which plants can establish a good root network
and structure. Although ploughing can reduce the impacts of compaction in the top
300mm by repeated disturbance of the soil, over time a plough pan can develop which
has wider implications on the overall long-term quality of the soil. A plough pan is a
compacted layer of soil resulting from repeated ploughing. Plough pans reduce
hydrological conductivity within the soil (Wang, Y, Zhang, B, 2017). Among other
impacts, this can result in an increase in localised flooding and ‘soil wetness’ reducing
land quality.

6.2.1.1.2 Removal of organic matter

77

The importance of organic matter content is recognised within the ALC guidance.

Organic matter provides a number of benefits to soil:

o Increased nutrient content resulting in better crop yields

e Increased porosity

e Increased water storage capacity

e Cooling affect increasing germination of crop seeds

e Encourages soil organisms and microbes (see Section 6.2.2.3 below for further
details)
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Current agricultural practices can result in a significant reduction in the organic matter
content of soil over time (Graves A R et al, 2015). This can happen through a variety
of mechanisms. The first is the direct removal of organic matter through harvesting.

Crop rotation can reduce the cumulative impacts of organic matter removal over time
but does not replace what is removed by farming practices during arable rotation
periods.

A more difficult mechanism to control is the removal due to the use of mechanical
tilling/ploughing. In 1999 (reference), a team of scientists from the United States
Department of Agriculture (USDA), concluded that high power input was identified as
generally increasing the rate of oxidation of organic matter, producing both carbon
dioxide and nitrous oxide. The greatest effect, results from the use of pto-driven
implements to "force" a tilth. (“pto” means power-take-off and applies to implements
which use the power of the tractor engine in a direct drive to rotate or oscillate
implements to “force” a tilth.) Conventional cultivation systems, involving implements
such as the mouldboard plough, tined cultivators and power harrows, in several
passes, will cause relatively rapid oxidation of organic matter and maybe 35% per
annum of the Carbon in the organic matter will be lost on a declining basis (Butterworth,
B., 2016).

Reduced organic matter content also causes a reduction in glomalin, an important
component or the organic matter content of soils (see section 6.2.1.1.3).

6.2.1.1.3 Increase in artificial fertilizers and pesticides - Reduction in soil organisms

82

83

84

85

86

87

and microbes

Farming practices can also have longer term effects on the health of soil. Farming
activities which potentially reduce or limit the microbial content and invertebrate
presence within a soil can result in detrimental changes to soil structure and texture:

Earthworms and other invertebrates perform a range of important functions within soils
which improve the soil structure and texture. They aerate soil, creating pathways which
facilitate the movement and storage of water, improving drainage and the water
retention capacity of soil (Tree, 1., 2018). Their burrows also allow the easier downward
passage of roots.

Earthworms specifically facilitate the growth of bacteria and fungi which act as enablers
of plant growth. They break down both soluble and insoluble organic matter which can
then be taken up by plants. Soil microbes facilitate the uptake of a variety of nutrients
including, nitrogen, carbon, sulphur, hydrogen and phosphorus (Zaller, J.G., 2014).

As detailed above, organic matter is an important component of productive soil and its
presence is essential if a soil is to be assessed as having a good soil structure and
texture. In breaking down organic matter and distributing it throughout the soil,
earthworms therefore improve and maintain soil structure and texture.

Compaction of soil, regular and repeated mechanised disturbance of topsoil, and the
application of fertilizers and pesticides can cause a decrease in the quantity of soil
microbes and invertebrates within the soil (Tree, 1., 2018, Zaller, J.G., 2014). For the
reasons outlines above, over time this can result in the degradation of soil structure
and texture and subsequently land quality.

In addition to the benefits gained from the presence of soil organisms and microbes
considered above, the 1999 USDA study led by Sara Wright; a microbiologist
researcher at the Soil Microbial Systems Laboratory, identified and named “Glomalin”
as the protein (a glycoprotein produced by arbuscular mycorrhizal fungi) which
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appeared to be the binding agent in the formation of soil aggregates. They determined
that glomalin acts as a type of soil ‘glue’ linked with soil crumb structure, soil tilth, gas
exchange, soil water movement and retention, crop stress and disease. The team also
found that tillage activity tends to lower glomalin levels. It can be concluded that lower
glomalin levels will result in a poorer soil structure and texture and that the reduction
in glomalin over time would therefore result in a reduction in land quality.

6.2.1.2 Soil Depth

88

89

90

Although it is possible that crop harvesting techniques and machinery could cause a
long term cumulative reduction in topsoil depth by direct removal of soil, there is
insufficient evidence to suggest that it presents a particular risk to overall soil depth
over time, other than via compaction as detailed above.

However, farming practices can result in increased erosion and permanent reduction
in soil cover/depth. In the EU, average erosion rates for permanent arable crops is
greater than 9 tonnes ha (add Leake, J., 2017).

As detailed in Section 6.2.1.2, a study completed by the USDA showed that farming
techniques can also result in the cumulative reduction of glomalin and organic matter,
resulting in a weaker soil structure making the soil more vulnerable to erosion. Other
ground conditions resulting from arable farming practices including a lack of permanent
root network within the soil and periods when the soil is unvegetated and uncovered
also increase erosion resulting from water run-off and wind depending upon the time
of year and site location (Bathurst, Bella., 2014).

6.2.1.3 Soil Chemistry

91

92

6.3

93

Harvesting crops, directly removes nutrients from the normal carbon and nitrogen
cycles which function in the absence of farming. Crop rotation can reduce these
impacts, but the majority of farm businesses rely on the use of artificial fertilisers to
support their rotational crops and produce acceptable yields. This is unsustainable and
as detailed below can result in a number of indirect impacts upon land quality. More
importantly, the apparent productivity of the soil due to the application of artificial
fertiliser can mask the continual decline of soil health and result in a delay in the
implementation of management practices, such as grass-clover ley which might
otherwise maintain land quality (Leake, J., 2017).

As detailed above, a reduction in the presence of organic matter and soil organisms
and microbes could reduce the presence and availability of a variety of soil nutrients.
It is acknowledged that the ALC guidance specifies that ‘The chemical status of a soil
does not affect ALC grading where nutrient levels can be maintained or corrected by
normal applications of fertiliser or lime.”. However, this conveys a reliance upon
artificial maintenance of soil chemistry which can have wider implications upon soll
health over the longer term as outlined in Section 6.2.1.1.3 above. Therefore, it can be
concluded that the long-term impact of current farming practices could be to reduce
land quality via a change in the natural soil chemistry and a continued reliance on
artificial land quality maintenance techniques.

Importance of Farm Management

It should be acknowledged that despite the potential negative impacts of farming
practices on land quality as detailed above, the implementation of ‘conservation
agriculture’ (JRC, 2009) and regenerative farming techniques (Tree, |. 2018) could
minimise these impacts. In 2015, Natural Resources Wales produced a document
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entitled; Getting the most from your soil - A practical guide to maximising cultivated
land resources (NRW, 2015). This document was prepared to advise farmers on how
to sustainably conserve soil as an important natural resource. It recognises the
potential negative impacts of some existing and common farming activities on soil/land
quality including those set out above.

However, other than subsidies; used to encourage certain practices, there is currently
no way of ensuring that the management of agricultural land will take place in a way
which will maintain soil quality and conserve BMV land. It should therefore be
acknowledged that under the current farming regime, the BMV land within the
proposed site boundary could experience a reduction in quality even under a regime
of crop rotation. It is not possible to say at this time whether this would be sufficient to
constitute ‘loss’ of BMV land by falling below the Garde 3a threshold, but taking into
consideration the studies completed to date, it would be possible.

For the purposes of considering the potential impacts of the proposed Phoenix Solar
Park development upon BMV land, it would therefore seem appropriate to conclude
that under a do-nothing scenario, there could be a gradual decline in land quality
across the proposed site over the next 40 years.

6.4 Solar Parks — Operation and Restoration

6.4.1
96

97

98

Operation

As detailed in Section 5.2.1, some of the solar park components will result in the
temporary use of small areas of the site, (less than 0.53ha). During operation, the wider
site will continue to be used for grazing. The site will be grazed by animals of short
stature, likely sheep but some landowners take the opportunity to graze potentially
higher value stock such as geese. Far from resulting in the ‘loss’ of BMV land, removing
the land from arable farming will maximise the opportunity to conserve the BMV land
within the site boundary by applying controlled minimal impact farming techniques.
Based on the evidence presented within this report, the establishment of permanent
grassland, if correctly managed could increase the soil and land quality over time. The
conversion of the land to permanent grassland from rotational arable and pasture will
serve to improve the growing medium, increasing the opportunity for organic matter to
coat the mineral particles within the soil, stimulating water holding capacity, and
allowing mycorrhizal fungi and bacteria to redevelop within the soil. The soils will be
better able to store carbon in a way that contemporary, inorganically fertilised, and
regularly cultivated soils are unable to do. Furthermore, as set out within the
Landscape and Ecological Management Plan (Appendix A9.4), the use of fertilisers
and pesticides will cease across the majority of the site, except for use in encouraging
the initial growth of newly planted trees, hedgerows and meadow grassland areas.

These are all elements of soil and land quality recognised as sustainable and beneficial
within the 2015 NRW document and other studies (JRC, 2019);

‘Soils under grassland usually have good organic matter content, binding the soils
and giving a stable structure that is less susceptible to damage.”

> Getting the most from your soil - A practical guide to maximising cultivated land resources. Natural
Resources Wales. July 2015
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6.4.2
104

A study entitled Soil Policy Evidence Programme Assessment of Welsh Soil Issues in
Context, produced by ADAS in 2019 determined that:

‘SOM [Soil organic matter] accumulation is favoured by management systems, which
add high amounts of biomass to soil, improve soil structure, enhance species
diversity and minimise soil disturbance. Such high carbon input (e.g. litter and roots),
low disturbance systems are typified by the grassland soils....’

Furthermore, it identifies the benefits of permanent grassland in reducing erosion.
The report concludes that:

‘Land use change is an important factor in soil erosion risk and significant decreases
in erosion risk have been noted when fields have changed from winter cereals to
permanent grass. This is because grassland soils generally have year round crop
cover and so soil is not exposed to the erosive forces of water or wind, although the
erosion risk will be higher during the reseeding phase...... Permanent soil cover will
minimise erosion and hence grassland soils are often at low risk of water erosion’

The findings of the 2019 ADAS report and the other studies cited within this report,
support the conclusion that the conversion of the land within the site boundary from
arable and pasture rotation to permanent arable as a result of the proposed Phoenix
Solar Park has the potential to improve land quality from the current baseline.

Restoration

The potential methods and impacts of decommissioning upon the BMV land are
considered in Section 5.3.2.3. All the components of the proposed Solar Park
development will be removed from site in their entirety. As detailed within the
Landscape and Ecological Management Plan (Appendix A9.4) during operation of the
solar park site the wider site will be grazed and maintained as grassland and wildflower
meadow. None of the works or uses prevent the ongoing/return of the BMV land for
agricultural purposes. As detailed above due to the application of regenerative farming
practices (inherent within the management of the site throughout the operation of the
solar park) the land is likely to experience a period of rejuvenation and potentially be
of better agricultural quality upon decommissioning than it is currently or would be
under a do-nothing scenario.
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Conclusions

In conclusion, land quality is determined by assessing a range of criteria. The most
important factors which affect land quality include Climate, Site and Soil. These factors
together with interactions between them form the basis for classifying land into one of
the five grades now established. Land which has been assessed to be Grade 1, Grade
2 or Grade 3a land is accepted as being Best and Most Versatile (BMV) agricultural
Land.

As Climate and Site are considered to be ‘independent factors’ remaining as a
consistent baseline regardless of land use, this report focusses on soils.

As detailed within this report, the Phoenix Solar Park will not result in the permanent
loss of any BMV agricultural lane. The proposed development will result in the
temporary use of a limited area of BMV land (<0.53ha) but the land will not be damaged
such that it cannot be returned to agricultural use in the future.

Furthermore, none of the components or works associated with the construction or
decommissioning of the proposed Phoenix Solar Park would result in any direct or
indirect impacts which would cause a reduction in the current land quality across the
proposed site.

Under a do-nothing scenario, current research and studies indicate that it is possible
that the land within the site boundary could experience a reduction in land quality over
time due to ongoing agricultural techniques and management. It is also apparent that
farming techniques potentially disrupt the natural processes which have resulted in the
formation of the BMV land now present.

The report has identified that there is no mechanism to control the use of the site,
providing the activities fall within ‘agricultural use’ and that placing restrictions on the
use of BMV land through the planning system should take this into account. It should
be noted that at the time of writing this report, the land within the proposed site
boundary is currently grazed and will continue to be so during the operational phase
of the proposed development.

A range of studies clearly demonstrate the benefits to land quality of permanent grass
cover compared to arable and rotation farming (such as that which is implemented
across the site currently), supporting the assertion that the operational phase of the
proposed solar park could result in a long term improvement in land quality across the
site.

It is acknowledged that current policies aim to conserve BMV land and that careful
consideration must be given to the potential impacts of a proposed development in this
regard.

It is demonstrated by the information contained within this report that the proposed
development will not result in the permanent loss or degradation of any BMV land
within the site boundary. The presence of BMV land should not in itself constitute
grounds for refusal of the proposed development.
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