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Glossary

Term Definition

AOD Above Ordnance Datum

ASA Archaeologically Sensitive Area

BGS British Geological Survey

D&G Dumfries and Galloway

LCADG Dumfries and Galloway Landscape Character Assessment
DGWLCS Dumfries and Galloway Windfarm Landscape Capacity Study
EIA Environmental Impact Assessment

Electricity Works The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2000
Regulations

Electricity Act The Electricity Act 1989

ES Environmental Statement

EIAR Environmental Impact Appraisal Report

GWDTE Groundwater Dependent Terrestrial Ecosystem

HER Historic Environment Record

Holford Rules

Guidelines developed by the late Lord Holford in 1959 for routeing overhead lines

(O

Ordnance Survey

kv Kilo-volt capacity of an electricity power line

LCT Landscape Character Type

LCU Landscape Character Unit

LDP Local Development Plan

m metres

MoD Ministry of Defence

OHL Overhead line: an electric line in the open air and above ground level

Preferred Route

The preferred route identified through this routeing study process, which is yet to be subject
to non-statutory consultation

Proposed Route

The amended proposed route following non-statutory consultation. The route which will go
forward to Environmental Impact Assessment

ROA Route Option Area: area within which a number of feasible route options can be identified
prior to appraisal

RSA Regional Scenic Area: area identified by local authorities of regional importance for scenic
quality. Names vary between local authorities

RSPB Royal Society for the Protection of Birds

Section 37 (s37) application

An application for development consent under Section 37 of the Electricity Act 1989

SEPA Scottish Environment Protection Agency

SNH Scottish Natural Heritage, rebrand to NatureScot delayed
SPEN SP Energy Networks

SSSi Site of Special Scientific Interest

TCPA The Town & Country Planning (Scotland) Act 1997
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INTRODUCTION

BACKGROUND TO THE PROJECT

SP Energy Networks (SPEN) has a legal duty under the Electricity Act 1989 to provide grid
connections to new electricity generating developments and has been approached by the
developers for Hopsrig Wind Farm, Loganhead Wind Farm and Crossdykes Wind Farm Extension
to provide a grid connection to the wider electricity transmission network. These wind farms are
located approximately 7km north west of Langholm in Dumfries and Galloway as illustrated in
Figure 1. As the licence holder, SPEN, is required under the Electricity Act 1989 “to develop and
maintain an efficient, co-ordinated and economical system of electricity transmission.”

In response to this, SPEN is proposing to construct a new 132 kilovolts (kV) wood pole overhead
line (OHL) between the proposed Hopsrig 132kV Collector Substation (at approximately NGR
327203, 588043) and Ewe Hill Substation (NGR 324946, 583693), herein known as the
‘Proposed Development’.

This request will lead to an application for consent under Section 37 (s37) of the Electricity Act
1989.

PURPOSE OF THE ROUTEING CONSULTATION REPORT

The primary purpose of the routeing consultation report is to identify a preferred route option to
provide a grid connection to the Ewe Hill Substation from the proposed Hopsrig 132kV Collector
Substation taking account of technical, environmental and economic considerations.

The routeing consultation report presents information on the approach taken in the identification of
route options, the methodology used for the appraisal of the route options and the findings of the
studies and appraisals, culminating in the selection of a route option as the ‘Preferred Route’.

This report is intended to inform consultees of the Preferred Route selected, based on the
environmental and technical studies undertaken, and offers the opportunity to provide feedback
and comment on the route options and Preferred Route. The views and opinions of consultees will
be considered and will feed into the subsequent selection of the ‘Proposed Route’ which will be
taken forward to the next stage in the process.

STRUCTURE OF THE ROUTEING CONSULTATION REPORT

The report has been structured to initially provide context and information on what the project will
comprise, followed by the process which was followed to arrive at the Preferred Route. The report
has been spilt into the following sections.

Section 2: Legal Framework

Section 3: Project Description

Section 4: Approach to Routeing

Section 5: Identification of Route Options
Section 6: Baseline Review

Section 7: Appraisal of Route Options

Section 8: Consultation Process and Next Steps
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LEGAL FRAMEWORK

There are a number of legal provisions which apply to the development of electricity transmission
and distribution lines and associated infrastructure. The key provisions are as follows:

e The Electricity Act 1989 (the ‘Electricity Act’) is the principal legislation which applies in the UK;

e The Town & Country Planning (Scotland) Act 1997 (the ‘TCPA’) as amended; and

e The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2017 (the
‘Electricity Works Regulations’).

SCOTTISH POWER TRANSMISSION’S STATUTORY DUTIES

Scottish Power Transmission’s licensed businesses are authorised to transmit and distribute
electricity within its network areas under the Electricity Act. As such, Scottish Power Transmission
has a statutory obligation to carry out the duties outlined within the Electricity Act.

Section 9 of the Electricity Act states that it shall be the duty of a license holder “to develop and
maintain an efficient, co-ordinated and economical system of electricity transmission; and to
facilitate competition in the supply and generation of electricity”.

Schedule 9 of the Electricity Act requires Scottish Power Transmission to take account of specific
factors in formulating any relevant proposals. It states that the licence holder:

“(a) shall have regard to the desirability of preserving natural beauty, of conserving flora, fauna and
geological or physiographical features of special interest and of protecting sites, buildings and
objects of architectural, historic or archaeological interest; and

(b) shall do what he reasonably can to mitigate any effect which the proposals would have on the
natural beauty of the countryside or on any such flora, fauna, features, sites, buildings or objects.”

CONSENTING REQUIREMENTS

S37 of the Electricity Act requires that, with the exception of certain specific examples, all electricity
lines exceeding 20kV will require consent to be granted by the Scottish Ministers. This ‘s37
consent’ gives approval to install, and keep installed, an overhead electricity line.

Section 57 of the TCPA provides that “Planning permission may also be deemed to be granted in
the case of development with government authorisation”. In certain circumstances, deemed
planning permission may include works that are ‘ancillary’ or necessary to the operation of the OHL
such as cable sealing end compounds.

In some instances, there may also be the need for separate planning permission where
development does not form part of a s37 application. For example, separate planning permission
may be required for ‘ancillary development’ such as a substation. Where consent for development
is sought, an application must be made to the relevant planning authority, under the TCPA, before
such works are able to be carried out.

Finally, some forms of development, including underground cables, are classed as ‘permitted
development’ under the Town and Country Planning (General Permitted Development) (Scotland)
Order 1992 (as amended). Developments classified as permitted development may automatically
be granted planning permission, by statutory order, and do not require submission of a planning
application to the local planning authority.

At the same time as applying for s37 consent, SPEN will request deemed planning permission
under Section 57 of the TCPA from Dumfries and Galloway Council as the planning authority for
the OHL and all ancillary elements.



236

2.4

2.4.1

242

243

244

245

246
247

/#j 2

y SP ENERGY

NETWORKS

SPEN will be applying for planning permission from Dumfries and Galloway Council as the
planning authority for the proposed Hopsrig 132kV Collector Substation separately under the
TCPA.

THE ELECTRICITY WORKS (ENVIRONMENTAL IMPACT ASSESSMENT)
(SCOTLAND) REGULATIONS 2017

The Electricity Works Regulations require that, before consent is granted for certain developments,
an Environmental Impact Assessment (EIA) must be undertaken. The first stage of the procedure
is to determine whether or not the development in question constitutes ‘EIA development’. In
accordance with Regulation 2(1) of the Electricity Works Regulations, ‘EIA development’ means
development which is either:

e Schedule 1 development; or
e Schedule 2 development likely to have significant factors such as its nature, size or location.

In accordance with Regulation 2(1), “Schedule 1 development” means development, other than
exempt development, of a description mentioned in Schedule 1 of the Electricity Works
Regulations. “Schedule 2 development” means development, other than exempt development, of a
description mentioned in column 1 of the table in Schedule 2 of the Electricity Works Regulations
where:

e Any part of that development is to be carried out in a sensitive area; or
e Any applicable threshold or criterion in the corresponding part of column 2 of that table is
respectively exceeded or met in relation to that development.

The Proposed Development currently falls under two Schedule 2 definitions:
(2) an electric line installed above ground

(a) with a voltage of 132 kilovolts or more; and(c) the purpose of which installation is to connect the
electric line to a generating station the construction or operation of which requires consent under
section 36 of the Electricity Act 1989.

As the Proposed Development falls under Schedule 2, under Regulation 6(1) of the Electricity
Works Regulations a person who is minded to carry out development may request the Scottish
Ministers to adopt a screening opinion, to determine whether or not the development in question
constitutes ‘EIA development’.

Regulation 7(1)(a) of the Electricity Works Regulations requires that both the criteria set out in
Schedule 3 and available results of any relevant assessment be taken into account to determine
whether a Schedule 2 development requires EIA, or whether through the EIA process a statutory
EIA can be ‘screened out’. The Schedule 3 criteria include:

e Characteristics of the development;
e Location of the development; and

Characteristics of the potential impact, including the effectiveness of proposed mitigation

SPEN will request an EIA Screening Opinion from Scottish Ministers.
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PROJECT DESCRIPTION

CONNECTION REQUIREMENTS

A new 132kV wood pole OHL is required between the proposed Hopsrig 132kV Collector
Substation and Ewe Hill Substation to accommodate the connection requirements of Hopsrig Wind
Farm, Loganhead Wind Farm and Crossdykes Wind Farm Extension.

DESIGN

SPEN's policy, in line with statutory license requirements is to seek a continuous OHL solution for
all transmission connections and only where there are exceptional constraints are underground
cables considered an acceptable design option. Such constraints can be found in urban areas and
in rural areas of the highest scenic and amenity value. Whilst underground cables have visual
benefits, there are associated technical and environmental and economic disadvantages including:

the physical extent of land required,;

the fault repair time;

difficulties associated with general maintenance;

increased cost;

greater ground disturbance from excavating trenches;

the restriction of development and planting within the underground transmission cable corridor;
requirements for cable sealing end compounds or platforms at each end of each section of
underground cable; and

¢ the fact that underground cabling is a less efficient means of transporting electricity.

On this basis, the key design assumption is that the Proposed Development will be a continuous
OHL connection throughout. Should the appraisal identify any areas where a proposed OHL is
likely to give rise to unacceptable effects, alternative options (such as underground cables and
alternative routes) will be considered.

The OHL is proposed as a 132kV connection to be supported by trident wood poles. It will connect
to the existing Ewe Hill Substation located approximately 15km east of Lockerbie in Dumfries and
Galloway identified in Figure 1. From here a 132kV OHL will be installed to the proposed Hopsrig
132kV Collector Substation approximately 4km north of Ewe Hill Substation.

WOOD POLES

The trident wood poles would carry a single circuit operating at 132kV and the design specification
would be in line with Electricity Network Association Technical Specification ENA TS 43-50 132kV
Single Circuit Overhead Lines on Wood Poles a UK Electricity Industry Design Standard. Wood
poles are fabricated from pressure impregnated softwood, treated with a preservative to prevent
damage to structural integrity.

There are two configurations of trident wood pole; a 'single’ pole and an ‘H’ pole. H-poles are used
for ‘extreme environments’ (above 200m AOD) as they are subject to greater ice and wind
loadings, whereas single-poles are used in less extreme environments at lower altitudes. Figure 2
illustrates the main different pole types. Given the area surrounding the Proposed Development is
mostly above 200m AOD it is anticipated that the H-pole configuration is most likely to be used
throughout.

There are three types of pole and can be either a single or H-pole configuration:

¢ Intermediate: where the pole is part of a straight-line section;
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¢ Angle: where the OHL changes direction. Single-poles can support changes in direction up to
a maximum of 30 degrees and H-poles up to 70 degrees. All angle structures require to be
back stayed; and

e Terminal: where the OHL terminates into a substation or on to an underground cable section
via a cable sealing end.

Typical heights for the trident wood poles including insulators are approximately 12m above-ground
height, with a range between 10m and 21m. The trident wood poles would support three
conductors (wires) in a horizontal flat formation.

Typical spans between trident wood poles at elevations above 200m are 50-75m for Single-poles
and 90-110m for the H-pole configuration; however, they will vary depending on factors such as the
size of the conductor, the size of the structures, terrain, ice and wind loadings etc.

TIE-INTO SUBSTATIONS

The OHL entry into each substation is anticipated to be directly from terminal pole into the
substation compound. Any required works within the substation compounds will be covered within
the individual planning application for the substation or via Permitted Development Rights, as
required. Should a section of underground cable be required to enter either substation for
technical reasons, this will be accommodated within the design and using the same pole types as
identified above. To connect the proposed OHL to Ewe Hill Substation there would be a
requirement for a gantry structure to be built inside the substation.

CONSTRUCTION

OVERHEAD LINE — WOOD POLE
The OHL construction would comprise of the following stages:

e Establishment of temporary infrastructure including construction compound(s) and other areas
of temporary hard standing such as lay down areas. There may be a requirement to construct
bell-mouths to the public highway where narrow farm tracks are utilised.

e Provision of access to the pole locations. Access for wood pole construction would use low
ground-pressure vehicles such as an argocat, tractor or quad bike; and a tracked excavator.
Access may include the use of trackway to minimise the impact on soils (especially in peaty
areas) and temporary watercourse crossings may be required.

e Construction of pole foundations. Pole excavations are typically 3m by 2m deep. The
excavated material would be sorted into appropriate layers and backfilled to maintain the
original soil horizons. No concrete is anticipated to be required.

e Wood poles erected. The excavator(s) would hoist the assembled structure into position and
once the structure has been braced in position the trench would be backfilled.

e Stringing of conductors. The conductors would be winched to/pulled from section poles; these
poles therefore require access for heavy vehicles to transport the conductor drums and large
winches. Where the OHL crosses a road a scaffold tunnel would be used to protect the
vehicles from the works. Existing distribution lines would be either switched off, deviated or
protected using ‘live line’ scaffolds.

¢ Reinstatement of pole sites and removal and reinstatement of temporary infrastructure sites.

Disturbance to local residents and landowners would be minimised as far as possible through the
application of proven construction methodologies and the application of a Construction
Environmental Management Plan (CEMP) for the duration of the construction period.
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APPROACH TO ROUTEING

SPEN’S ROUTEING APPROACH

The Government, Ofgem and the electricity industry, including SPEN, have reviewed their positions
on OHLs. They remain of the view that the need to balance economic, technical and
environmental factors, as a result of statutory duties and licence obligations, continues to support
an OHL approach in most cases.

It is therefore SPEN's view that wherever practical an OHL approach is taken when planning and
designing new transmission lines. However, SPEN accepts that there are specific circumstances
in which an undergrounding approach should be considered.

In 2015, SPEN published a summary document outlining the approach taken to routeing
transmission infrastructure! (herein known as the ‘SPEN Approach to Routeing’).

ROUTEING OBJECTIVE

This study follows established best practice in OHL routeing first codified as the ‘Holford Rules’
(see Appendix A) in combination with the SPEN Approach to Routeing.

Under the Electricity Act, SPEN is required to consider environmental, technical and economic
considerations, and to reach a balance between them. This means that the Proposed Route would
be the one, selected after an appraisal of a number of route options, which balances technical
feasibility and economic viability with the least disturbance to people and the environment.
Following engagement with relevant stakeholders, including local communities, professional
judgement is used to establish the balance.

In accordance with the Electricity Act, the project routeing objective is:

“To identify a technically feasible and economically viable route for an overhead transmission line
that meets the technical requirements of the electricity network and causes, on balance, the least
disturbance to the environment and the people who live, work and recreate with in it.”

SPEN'’s routeing objective is to identify a technically feasible and economically viable OHL route,
between specified points, which causes the least disturbance to people and the environment.

ESTABLISHED PRACTICE FOR OVERHEAD LINE ROUTEING

SPEN'’s approach to routeing an OHL is based on the premise that the major effect of an OHL is
visual and that the degree of visual intrusion can be reduced by careful routeing. A reduction in
visual intrusion can be achieved by routeing the line to fit the topography, by using topography and
trees to provide screening and/or background, and by routeing the line at a distance from
settlements and roads. In addition, a well-routed line takes into account other environmental and
technical considerations and would avoid, wherever possible, the most sensitive and valued natural
and man-made features.

1 Major Electrical Infrastructure Projects: Approach to Routeing and Environmental Impact Assessment, SPEN 2015).
Available at https://www.spenergynetworks.co.uk/userfiles/file/SPEN_Approach to Routeing_FINAL 20150527.pdf
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It is generally accepted across the electricity industry that the guidelines developed by the late Lord
Holford in 1959 for routeing OHLs, ‘The Holford Rules’, should continue to be employed as the
basis for routeing high voltage OHLs. The Holford Rules were reviewed circa 1992 by the National
Grid Company (NGC) Plc (now National Grid Transmission (NGT)) as owner and operator of the
electricity transmission network in England and Wales, with notes of clarification added to update
the Holford Rules. A subsequent review of the Holford Rules (and NGC clarification notes) was
undertaken by Scottish Hydro Electric Transmission Limited (SHETL) in 2003 to reflect Scottish
circumstances.

The Holford Rules and the NGC and SHETL clarification notes are included in Appendix A. These
guidelines for the routeing of new high voltage overhead transmission lines form the basis for
routeing the Proposed Development. Key principles of the Holford Rules include avoiding
prominent ridges and skylines, following broad wooded valleys, avoiding settlements and
residential properties and maximising opportunities for ‘backclothing’ infrastructure.

The approach is an iterative, systematic evaluation of route alternatives with professional
judgement used to establish explicitly the balance between factors. Consultation is an integral part
of the routeing strategy process. The approach to routeing overhead transmission lines is
summarised in the below Chart 1.
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Chart 1: SPEN Approach to Routeing
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OVERVIEW OF ROUTEING PROCESS

STUDY AREA

A Study Area is first defined, which is large enough to accommodate all likely route options, taking
account of the technical requirements (i.e. connection points) and factors such as topography.
Baseline mapping of the routeing considerations outlined below then enables routeing constraints
and opportunities to be identified.

ENVIRONMENTAL CONSIDERATIONS

Statutory duties imposed by Section 38 and Schedule 9 of the Electricity Act require licence
holders to seek to preserve features of natural and cultural heritage interest, and mitigate where
possible, any adverse effects which a development may have on such features. The construction
and operation of an overhead transmission line will have potential effects on people and the
environment, including potential effects on (in no hierarchical order):

Landscape, views and visual amenity;
Cultural heritage;

Ecology and nature conservation;
Socio-Economics (tourism and recreation);
Land Use (agriculture);

Planning allocations and major applications;
Forestry and woodland;

Noise;

Traffic (access for construction); and
Geology, hydrology and hydrogeology.

Some effects can be avoided or limited through careful routeing. Other effects are best mitigated
through local deviations of the route, the refining of pole locations and/or specific construction
practices. These are reviewed as part of the environmental appraisal process.

Following this, the potential constraints and opportunities for a project can been identified and used
to formulate a site-specific routeing strategy.

ECONOMIC CONSIDERATIONS

In compliance with Schedule 9 of the Electricity Act, the routeing objective requires the proposed
connection to be economical. It is understood that this is interpreted by SPEN as meaning that as
far as possible, and all other things being equal, the connections should be as direct as possible
and the route should avoid areas where technical difficulty or compensatory schemes would render
the connection uneconomical.

TECHNICAL CONSIDERATIONS

Technical considerations potentially include existing infrastructure (in this case the wind farm and
existing OHLs), landowner constraints, altitude and slope angle, and physical constraints such as
large water bodies.

These technical considerations are not considered as being absolute constraints but are a guide to
routeing. The approach taken is to identify preferred environmental options informed by a staged
review of technical issues.
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IDENTIFICATION AND APPRAISAL OF ROUTE OPTIONS

Following identification of the Study Area a number of possible ‘route options’ for the Proposed
Development are identified. This process involves the avoidance where possible of areas of high
‘amenity’ value. These areas generally include areas of natural and cultural heritage value
designated at a national, European or international level as these are afforded the highest levels of
policy protection. The Study Area also includes consideration of matters such as altitude and slope
gradients, over which technical limitations would mean a route was unachievable.

The route options are then appraised against environmental criteria, including the length of the
route options. As each route option is developed, its effect on the routeing considerations is
recorded. At this stage, a route option may be rejected, modified or studied in more detail. In
conjunction with the collection of relevant data and the evaluation of route options, the routeing
considerations may be re-appraised and updated as more information becomes available. Route
options may then be rejected or modified, or new route options developed.

This stage is iterative based on the findings of the appraisal and consultation responses and may
result in modification to the routeing strategy and/or the route options which then require
reappraising.

SELECTION OF PREFERRED ROUTE

The comparative appraisal of route options leads to identification of an ‘emerging preferred route’
which is subjected to a technical review to confirm that the emerging preferred route is technically
feasible. At this stage the emerging preferred route is subjected to a review of potential cumulative
effects with other proposed connections within the Study Area, as outlined below. Following the
cumulative review, with associated revisiting or modification of routes as necessary, the ‘Preferred
Route’ is selected.

The Preferred Route is the option which is considered technically feasible and economically viable
whilst causing the least disturbance to the environment and to people. This is then taken forward
for stakeholder and public consultation. The Preferred Route is subjected to further consideration in
response to public consultation and may be modified further in the light of these consultations.
Modifications may result in further consultation if necessary.

The Preferred Route, modified to take into account consultations and the consideration of specific
local issues, is then confirmed as the ‘Preferred Route’. The Preferred Route is subjected to further
environmental survey, detailed design and subsequent environmental appraisal, resulting in the
further modifications required to avoid and/or minimise effects on the environment.

10
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IDENTIFICATION OF ROUTE OPTIONS

ROUTEING STRATEGY

The Preferred Route should in principle be the shortest route which avoids steep gradients and
technical constraints, and either avoids or minimises potential impacts to environmental factors.
Cultural heritage assets are anticipated to be a key criterion in the routeing strategy as the area

surrounding the Proposed Development is located within an area which contains several Schedule

Monuments.

To limit adverse effects on the landscape, routes should, wherever possible, follow the grain of the

landscape, avoiding high ground and ridgelines and generally following valleys so that the OHLs
and poles are seen against a hill or forest backdrop. For the Hopsrig Wind Farm connection, the

landscape is characterised by undulating topography, forestry, valleys and burns.

STUDY AREA

The proposed Hopsrig 132kV Collector Substation is located approximately 200m south-east of the

Crossdykes Wind Farm Substation which is connected to Ewe Hill Substation by a 33kV OHL.
In 2016 a Routeing Study? (herein known as ‘Crossdykes Routeing Study’) was completed that

considered technical and environmental factors and identified a Crossdykes OHL Preferred Route

primarily from an environmental perspective. The Crossdykes Routeing Study ruled out potential
routes following the valleys to the west of the Crossdykes and Ewe Hill substations, whilst the
existing windfarm development constrained any route options to the east. The results of this
routeing study considered the route options shown in Plate 1 and concluded that the Crossdykes

OHL Preferred Route was the then ‘Route B’.

E Study area

Ewe Hill substation

W Crossdykes substation options|

@@ Turbine locations

Fechnical constraints
Ground over 1:5 slope
Ground 15 to 17 slope

Key Environmental Constraints

(within study area)
. Settlements (100m radius)

Scheduled monuments

4 P77 Seminatural
4w

oodland inventory
Ancient woodiand inventory

¥ ™1 Area of locally more intimate
B o Iandscape character

oute Options.
L0010 preferred route

3 Route options not preferred

A2 Route number
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Crossdykes - Ewe Hill
33 KV OHL Connection

Figure 7:
Route Options
1:30,000

2 WSP | Parsons Brinckerhoff (2016) Crossdykes To Ewe Hill Routeing Study | Preferred Route Report (Environmental)
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In the course of landowner discussion and design development, it was identified that some
sections of the Crossdykes OHL Preferred Route would not be able to accommodate the OHL, due
to landowner issues. The Crossdykes OHL Preferred Route was revisited, and a revised route was
identified and appraised?. This revised route was then adopted as the Crossdykes OHL Revised
Preferred Route and is currently under construction.

The outcomes of the routeing study and appraisals undertaken for the Crossdykes Wind Farm to
Ewe Hill Substation connection have been reviewed to help determine a search area for route
options and the Study Area for the Proposed Development.

Based on the review of existing data from the Crossdykes Wind Farm studies the Study Area for
the Proposed Development was identified as an area 1km either side of a straight line between the
connection points, widened at the southern end to give a buffer of approximately 500m around the
area with known landowner constraints; land on which there are existing exclusion zones for
development placed on the landowner.

The Study Area is shown on Figure 3 with an overview of the Study Area characteristics provided
below.

CHARACTERISTICS OF THE STUDY AREA

The Study Area lies on the edge of the Southern Uplands. It is formed of generally broad rolling
hills with summits at between 250m and 450m AOD with intervening valley floors generally at
altitudes of between 150m to 200m. The proposed Hopsrig 132kV Collector Substation being
located at approximately 300m AOD and Ewe Hill Substation at 250m.

The Study Area is characterised by undulating topography and comprises little flat land apart from
along the valley bottoms. Hill slopes in the area are generally relatively gentle but there are a
number of areas of steeper ground. It is also characterised by the presence of forestry and several
small burns.

There are several watercourses, scattered throughout the Study Area including Tankers Gill,
Grovegill Burn, Priestbutts Burn, Capel Burn, Papert Sike, Black Sike, Coon Burn, Seavy Sike,
Cheese Burn and Carling Sike.

The area is sparsely populated with no settlements occurring within the Study Area and the closest
residential property, Pearsby Hall, located approximately 500m west of the Study Area. There is a
network of minor roads and farm, forest and windfarm access tracks throughout the Study Area.

There are two existing OHLs within the Study Area; Crossdykes Wind Farm OHL connection and
the Gretna to Ewe Hill 132kV OHL connection. Crossdykes Wind Farm OHL connection is a 33kV
wood-pole OHL connecting the Crossdykes Wind Farm Substation (located approximately 200m
from the proposed Hopsrig 132kV Collector Substation) and the Ewe Hill Substation. This OHL is
wholly located within the middle of the Study Area. The Gretna to Ewe Hill 132kV OHL connection
is a 132kV wood-pole OHL connecting Gretna Substation and Ewe Hill Substation; this OHL is
located in the south-west of the Study Area.

3 SPEN (2019) Overhead Line Connection: Supporting Statement — Section 37 Application to Energy Consents Unit.
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ROUTE OPTIONS

Given the nature of OHLs the primary environmental effects are likely to be landscape and visual
effects, including effects on the setting of heritage assets. The best way to limit adverse effects on
landscape and visual amenity is by careful line routeing, led by landscape architects, based on
professional judgement and informed by fieldwork.

Holford Rules 1 and 2, as described above, form the basis for the landscape led identification of
route options. In addition, Rules 4 and 5 of the Holford Rules identify that OHL infrastructure is
judged to be more widely visible from surrounding areas when located on higher ground, for
example ridges and skylines. Holford Rule 3 which states that, other things being equal, the most
direct line should be chosen, with no sharp changes in direction, is also taken account of in
identifying route options.

The nature of the topography and of the technical and environmental constraints within the Study
Area between the proposed Hopsrig 132kV Collector Substation and the Ewe Hill Substation are
documented in the Crossdykes Routeing Study and subsequent appraisals. These have been
reviewed and informed the identification of four ‘route options’ as shown in Figure 4. In addition, a
site visit undertaken by a landscape architect was undertaken on 7th May 2020 to inform the
development of route options.

All route options have the same connection points commencing at the proposed Hopsrig 132kV
Collector Substation and terminating at the existing Ewe Hill Substation.

13
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BASELINE REVIEW

To inform the appraisal of the identified Route Options and to ensure information used as part of
this appraisal is up to date a review of the planning policy context, technical considerations and
environmental considerations was undertaken. The results of this review are outlined below.

PLANNING POLICY CONTEXT
NATIONAL PLANNING POLICY

NATIONAL PLANNING FRAMEWORK 3 (NPF3) 2014

The NPF3* sets out the spatial strategy for Scotland’s development. There is a commitment to
increase renewable energy generation by 2020. In order to facilitate this and enhance the
development of onshore wind in rural areas, electricity grid enhancements will need to take place
across Scotland. The improvement of the high voltage electricity transmission network of or in
excess of 132KV is listed as a National Development.

SCOTTISH PLANNING POLICY (SPP) 2014

The SPP® was published in 2014 and reflects the Scottish Ministers’ priorities for operation of the
planning system and for the development and use of land.

Paragraph 155 states that “Development plans should seek to ensure an area’s full potential for
electricity and heat from renewable sources is achieved, in line with national climate change
targets, giving due regard to relevant environmental, community and cumulative impact
considerations”.

LOCAL PLANNING POLICY

The Local Development Plan (LDP) covering the Study Area is the Dumfries and Galloway LDP 2
(DGLDP2) (adopted October 2019)¢ and associated Supplementary Guidance’. The
Supplementary Guidance provides further detail to what is included within DGLDP2 but directly
relates to the policies included within DGLDP2.

DGLDP2 sets the spatial strategy in which to guide the future use and development of land in
towns, villages and the rural area. It also provides a snapshot of where development should
happen and where it should not. DGLDP2 sets out this strategy through planning policies, which
outline the criteria by which proposals acceptability will be considered. The policies are structured
around the themes of economic development, housing, historic environment, natural environment,
community services and facilities, infrastructure and transport. DGLDP2 recognises the importance
of delivering supporting infrastructure and that provision of infrastructure is fundamental to the
deliverability of development proposals and ensuring that infrastructure and service improvement
requirements can be met.

Table 6.1 highlights policies of the DGLDP2 relevant to topic areas considered in the routeing
study.

4 The National Planning Framework (2014) Available [online] at: <http://www.gov.scot/Publications/2014/06/3539>

5 Scottish Planning Policy (2014) Available [online] at: <https://beta.gov.scot/publications/scottish-planning-policy/pages/2/>
6 The Dumfries and Galloway Local Development Plan 2 (2019), Available [online] at: http://www.dumgal.gov.uk/Idp2

7 Dumfries and Galloway Council Local Development Plan 2 Supplementary Guidance (2020): Wind Energy Development:
Development Management Considerations Available [online] at: https://www.dumgal.gov.uk/article/17034/LDP2-
Supplementary-Guidance.
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Table 6.1: Policies from the LDPs which are relevant to this project

LDP and Policy ‘ Topic Areas

DGLDP2 OP1: Development considerations Landscape and Visual Amenity,
Cultural Heritage and Ecology,
Ornithology and Geology

DGLDP2 HE1: Listed Buildings Cultural Heritage and Archaeology
DGLDP2 HE3: Archaeology Cultural Heritage and Archaeology
DGLDP2 HE4: Archaeologically Sensitive Areas Cultural Heritage and Archaeology

DGLDP2 NES3: Species of International Importance for Biodiversity Biodiversity

DGLDP2 NE4: Species of International Importance Biodiversity and Geodiversity
DGLDP2 NE5: Sites of National Importance for Biodiversity and Biodiversity and Geodiversity
Geodiversity

DGLDP2 NE7: Forestry and Woodland Ecology, Ornithology, Forestry
DGLDP2 NE7: Trees and Development Ecology, Ornithology and Geology
DGLDP2 NE 11: Supporting the Water Environment Water Environment

DGLDP2 NE12: Protection of Water Margins Water Environment

DGLDP2 NE13:Agricultural Soil Agirculture

DGLDP2 NE14: Carbon Rich Soil Soils and Peat

DGLDP2 NEL15: Protection and Restoration of Peat Deposits as Peat

Carbon Sinks

DGLDP2 OP1: Development considerations Landscape and Visual Amenity,
Cultural Heritage and Ecology,
Ornithology and Geology

TECHNICAL CONSIDERATIONS

The key technical considerations identified within the Study Area are related to constructability;
slope of the ground and construction access.

The technical requirements for wood pole OHLs become more onerous with altitude because of
issues such as wind loading and icing risk. Altitudes below 200m are generally considered ‘normal
environments’, and above 200m ‘extreme environments’ where a H-pole design is appropriate. As
previously discussed, the majority of the Study Area is above 200m AOD.

Hill slopes in the area are generally relatively gentle but there are a number of areas of steeper
ground. Figure 5 shows the study area coloured by height which identifies the areas of steeper
ground, between 15% and 20%, and over 20% gradient®.

The proximity of the OHL to the existing infrastructure has also been taken into consideration.
There are two constraints to be considered as detailed in Energy Networks Association’s document
Separation between Wind Turbines and Overhead Lines® ° and summarised as follows:

8 Gradients identified from OS Terrain 50 data which does not show small areas of steeper ground

9 Energy Networks Association (2012): Engineering Recommendation L44, Separation between Wind Turbines and
Overhead Lines Principals of Good Practice

10 Energy Networks Association (2016): Technical Specification 43-8, Overhead Line Clearances
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e OHLs cannot be located within topple distance of a wind turbine which equates to the wind
turbine height to blade tip plus 10% or height to blade tip plus the electrical safety distance
which is 2.3m for 132 kV OHLs.

e The downwind wake effect of wind turbines can cause increased levels of movement of the
OHL conductors which in extreme cases could lead to conductor clashing. The effects are
negligible at a distance of 3 times the rotor diameter of the wind turbine, although there is some
flexibility in this depending on the intervening topography.

e OHLs should be designed to ensure sufficient safety clearance from existing OHL.

ENVIRONMENTAL CONSIDERATIONS

Environmental considerations were determined through gathering of baseline environmental
information which was obtained from a number of sources as detailed in Appendix B and
summarised below.

e Designated or sensitive sites from Scottish Natural Heritage (SNH), Scottish Forestry, Historic
Environment Scotland (HES), SUSTRANS and Scottish Environment Protection Agency
(SEPA);

e National Biodiversity Network (NBN) Atlas®t;

e Landscape character assessments published by SNH;

Ordnance Survey (OS) mapping (1:50,000 and 1:25,000) and aerial photography (Google

Earth Pro, Google Streetview, Bing maps);

Local Authority Planning Portal;

LDP2 documentation and maps;

Dumfries and Galloway Wind Farm Landscape Capacity Study (2016)*? (DGWLCS);

Publicly available Environmental Statements and studies for Hopsrig Wind Farm?!3, Crossdykes

Wind Farm4, Loganhead Wind Farm!® and the Crossdykes to Ewe Hill connection?®;

e Crossdykes to Ewe Hill Overhead Line; pre-construction survey data collected in April 2020 by
WSP; and

e Other local information through internet searches.

An overview of the baseline environmental information for relevant environmental aspects is
provided below and are illustrated on Figures 6 to 11.

LANDSCAPE

To inform the baseline information collected from desktop sources a site visit was undertaken by a
landscape architect on 7th May 2020.

LANDSCAPE AND LANDSCAPE-RELATED DESIGNATIONS

There are no national or local landscape or related designations within the Study Area, or close
enough to be potentially indirectly affected by the Proposed Development.

11 Only datasets which allow commercial use have been used.
12 Dumfries and Galloway Wind Farm Landscape Capacity Study (2016), Revised and Updated Study Report — EEI
Committee, Carol Anderson Landscape Associates.

13 MacArthur Green (2016). Hopsrig Wind Farm Environmental Statement. Available at: https://www.energyconsents.scot
14 Muirhall Energy Ltd. (2014). Crossdykes Wind Farm Environmental Statement. Available at:
https://www.energyconsents.scot

15 Muirhall Energy Ltd. (2015). Loganhead Wind Farm Environmental Statement Available at:
https://muirhallenergy.co.uk/portfolio-items/loganhead/

16 SPEN (2019) Crossdykes to Ewe Hill Grid Connection. Available at: https://www.energyconsents.scot
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TOPOGRAPHY

The Study Area covers an area of rolling land between approximately 200m and 320m AOD, cut
principally, and about midway between the Hopsrig Collector and Ewe Hill substations, by the
valleys of the Capel Burn and its tributaries which flow west to the Water of Milk at Capelfoot. Parts
of these valleys are quite deeply incised. Whilst parts of the valley sides are relatively steep,
generally more so to the west of the Study Area, the hill tops are in the main very gently rounded.

The proposed Hopsrig 132kV Collector Substation lies at approximately 320m AOD on the south
flank of the ridge named Friar Edge, which links Threep Hill to Newland Hill. Ewe Hill Substation
lies at an altitude of approximately 250m AOD on the eastern flank of Crawthat Hill.

LANDSCAPE CHARACTER

Scottish Natural Heritage Landscape Character Assessment

The landscape character of Scotland has been classified and assessed in a series of studies
coordinated by SNH. The study area is covered by the Dumfries and Galloway Landscape
Character Assessment. In 2019 existing studies were reviewed and consolidated into a single
online map of the Landscape Character Types (LCTs) of Scotland?’.

The Study Area falls across three LCTs: Foothills - Dumfries & Galloway, Foothills with Forest -
Dumfries & Galloway and Southern Uplands with Forest - Dumfries & Galloway (see Figure 6).

The current SNH database gives a landscape character description and summarises the key
characteristics of each LCT. The original Dumfries & Galloway landscape character assessment
included this information, however it also outlined the key forces for change acting on them, and
provides guidance related to the potential effect of the forces for change on the key landscape
characteristics.

The Foothills with Forest LCT is at the north-west boundary of the Study Area only, is considered
not to be affected and therefore is not considered further.

Foothills - Dumfries & Galloway LCT
The character of this landscape is described as:

“The foothills are found at heights of between 170 and 250 metres. They are generally undulating
with gently rounded summits in the east and craggier peaks in the west, for example, around
Cairnharrow, where the influence of the underlying granite is apparent. This landscape is dissected
by many streams, which have cut incisions into the landscape. Views within this landscape are not
usually extensive. A few plateau areas and upland basins are found among the foothills.”

The landscape character assessment identifies this landscape type as having the following key
characteristics:

e generally undulating land between 170 & 250 metres, with rounded peaks. Higher in the west,
up to over 350m with craggier peaks;

o foothills dissected by incised valleys;

e semiimproved pasture enclosed in medium — large fields by stone walls. Grazed by sheep &
cattle. Some rough pastures and heath on higher ground;

e trees in sheltered pockets with some copses on tops of hills;

e many scattered farmsteads and small settlements;

17 Scottish Landscape Character Types Map and Descriptions. Available online at: https://arcg.is/m85Sq
[Accessed May 2020]
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e network of minor roads; and
e numerous archaeological sites particularly Bronze Age funerary and ritual sites and Iron Age
settlements and forts.

The landscape character assessment from the 2019 online LCTs of Scotland map no longer
includes guidelines for development. However, the original landscape character assessment'8
included the following guidelines which are considered relevant to the routeing of an OHL in this
landscape type:

e Maintain and reinstate tree lines and hedgerows; and
e Potential siting of wind turbines should attempt to use adjacent forested landscapes to aid
screening and backclothing.

Southern Uplands with Forest - Dumfries & Galloway LCT

This LCT is described as being typical of the higher parts of the Southern Upland range, ranging
between 200m and 500m and is “characterised by large smooth domed or slightly conically shaped
hills. This is a large-scale landscape, although there is some confinement between the peaks. The
hill slopes are generally smooth but there are some incised gullies, rock outcrops, and screes”. The
Southern Uplands generally lack walled enclosures and have an exposed, remote quality. There
are few trees, mostly confined to the more sheltered courses of incised burns but large areas of
forestry. The visual influence of these forests extends over considerably larger areas than those
shown on OS mapping. The forestry is predominantly Sitka spruce and the rotational nature of
forest management provides long term textural and colour changes related to the felling and
replanting coups.

Key characteristics of the Southern Uplands landscape include:

e large, smooth dome-shaped hills with large scale dark green forests on slopes and over lower
summits;

e predominantly simple, gently rolling landform;

e some areas of more complex and smaller-scale landscapes, with steep slopes enclosing heads
of valleys and/or where uplands remain open;

e changing landscapes with large scale forestry operations and wind farm development;

o forested areas dominated by Sitka Spruce, interspersed with mixed conifers and broadleaf
planting, and undergoing felling and replanting in large coupes;

e wind farms are a key characteristic in some areas; and

e expansive scale.

There are no guidelines in the original or updated LCA relevant to the routeing of an OHL in this
landscape type.

18 Land

Use Consultants (1998) SNH Review 94 — Dumfries and Galloway landscape assessment

https://www.nature.scot/snh-review-94-dumfries-and-galloway-landscape-character-assessment
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Local Landscape Character Assessment

The description of the Foothills LCT fits the whole of the Study Area. Whilst the 2019 online LCTs
of Scotland map suggests a distinct boundary between the different LCTSs, the site visit identified
that there is a very subtle change in character with the eastern, upper edges of the ‘Foothills’
merging into the ‘Southern Uplands with Forestry’. Locally, the character variation within the SNH
LCTs are greater than the differences between the parts of the Study Area defined as being of a
different character type'®.

With the exception of the forestry plantation at the northern end of the Study Area, the landscape is
a simple one of rolling terrain, with some areas of steep valley sides but flat, rounded tops. It is
almost entirely given over to rough grazing and it is criss-crossed by windfarm roads and farm
tracks. Outwith the plantation, trees are primarily limited to small blocks mainly of conifers, some
designed to provide shelterbelts. The turbines of the adjacent Ewe Hill Windfarm are a defining
characteristic of the eastern half of the Study Area, even though not within it. The lower parts of the
western edge of the Study Area, towards Pearsby Hall have a more pastoral character.

LANDSCAPE SENSITIVITY AND CAPACITY

Landscape sensitivity refers to the degree to which the landscape is sensitive to the change
brought about by the introduction of development, and thus how likely it is that a given change
would lead to a considerable effect on landscape character. Judgements on the sensitivity of a
given landscape are based on a combination of its susceptibility to change brought about by the
development and the values accorded to the landscape?°.

Landscape sensitivity is development-specific i.e. it is a function of the type of development (its
particular form and characteristics), how this affects the landscape directly (physical changes) and
how this affects it indirectly (perceptual effects on how the character of the landscape is
appreciated).

Key factors that contribute to the sensitivity of landscape include underlying physical aspects such
as landform and scale; human aspects such as land use and land cover; and perceptual aspects,
particularly the degree of wildness and perceived naturalness. These factors, which draw on the
principles of the Holford Rules, are taken into account both in the identification of route options and
in the appraisal.

The sensitivity of the local landscape to the introduction of wood pole overhead lines was
considered during previous work on the Crossdykes to Ewe Hill connection and in field
observations as part of this study?'.

19 (for example, the difference between the character valley of the Water of Milk below Craighousesteads and the character
of Papert Hill at the edge of the Ewe Hill windfarm, both within the same LCT, is far greater than the difference between
Pearsby Hill and Newland Hill, within different LCTSs).

20 Guidelines for Landscape & Visual Impact Assessment, Landscape Institute & IEMA, 3rd Edition 2013

2L A site visit undertaken by a landscape architect was undertaken on 7th May 2020.
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As noted above, the landscape of the Study Area is a simple one of rolling terrain, with some areas
of steep valley sides but flat, rounded tops. Except for the forestry plantation, it is almost entirely
given over to rough grazing. Whilst relatively remote (there is little settlement visible from within the
area) it is a noticeably ‘tamed’ and man-influenced landscape, criss-crossed by windfarm roads
and farm tracks, fenced and actively grazed, and influenced by the presence of the adjacent wind
turbines and the existing wood pole overhead lines. The introduction of an additional 132 kV wood
pole OHL would be a noticeable change, increasing the more obvious human influence on the
landscape, but is unlikely to affect its defining characteristics. As such, the local landscape is
considered to be of low sensitivity to the Proposed Development.

VISUAL AMENITY

The Study Area is located in a remote and sparsely populated part of the Southern Uplands,
approximately equidistant between Lockerbie and Langholm.

There are no recognised walking routes or ‘destination’ summits in the Study Area, and there are
no national or regional walking routes.

There are no sensitive visual receptors within the Study Area, although the property at Cainknowe
is currently being renovated. Within the wider area there are a small number of visual receptors
who may have a view of the Proposed Development. These are:

e scattered residential properties in the valley of the Water of Milk, between Paddockhole and
Crossdykes;

e recreational users of the minor road up the valley of the Water of Milk, which is part of the
National Byway, a signed leisure cycling route; and

e visitors to the Castle Milk Estate, north-west of the Study Area above Whitcastle (a privately-
owned woodland with recreational walking and cycle trails and picnic areas, listed on the
Woodland Trust website, and traversed by a core path which runs from by Craighousesteads to
Hart Fell).

There are no defined settlements (clusters of five or more houses) within the Study Area.
The visual receptors within and surrounding the Study Area are shown on Figure 7.

The nature of the views available in the Study Area is predominately determined by of topography,
with forestry cover affecting the northern part of the Study Area. There are open panoramic views
available from the higher ground. In the lower ground, views are mostly focussed along the valleys
and are relatively enclosed.

CULTURAL HERITAGE

There are a number of designated Cultural Heritage assets identified within 3km of the route
options. These are listed in the following table and shown on Figure 8:

Table 6.2 Cultural Heritage Designations within 3km
Designation Type Features present in within 3km of the route options

Scheduled Monument (SM) ¢ Birrens Hill, enclosure and farmstead (SM645);

e Mid Hill, settlement (SM12666);

¢ Newland Hill, settlement (SM12667);

¢ Kirtlehead, unenclosed settlement (SM12621);

¢ Kirtlehead, ring ditch house (SM12720);

e Does Hill, settlement (SM12739);

e Pearsby Hill, enclosures and settlement (SM12674);
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Designation Type ‘ Features present in within 3km of the route options

e Black Esk Bridge, farmstead and cultivation remains (SM4693);
¢ Newhall Hill, enclosures (SM3963);

¢ Newland Hill, fort (SM3964);

e Seven Bretheren, stone circle (SM639);

e Phyatshaws Rig, settlement (SM2289);

e Craighousesteads, fort (SM2330); and

e Camp Hill, fort (SM647).

Listed Building e Whitecastles House (LB9876) Category C Listed;
e Paddockhole Bridge (LB9917) Category C Listed; and
e Milton House (LB16913) Category B Listed.

Archaeologically Sensitive Areas e Tanlawhill Archaeologically Sensitive Area; and
e Boyken Burn Archaeologically Sensitive Areas.

Garden and Designed Landscape | None

Conservation Area None
Inventory Battlefield None
Historic Marine Protected Area None
World Heritage Site None

The assets with particular sensitivities relating to potential adverse impacts on Setting include
Craighouseteads Fort, and its key views towards Newland Hill fort, and the site of Kirtlehead
unenclosed settlement, and the potential for impacts from the introduction of infrastructure in close
proximity of the monument.

There are numerous undesignated cultural heritage assets (sites that include all other known
archaeological sites, listed within the national SMR, and local Historic Environment Record (HER)
databases, as well as any cultural heritage site that is yet to be discovered) scattered across the
Study Area, with approximately 33 sites listed within the HER.

ECOLOGY AND ORNITHOLOGY

Existing data available from the Study Area and wider landscape has been collected, reviewed and
documented in an Ecological Desk Study Report presented in in Appendix C. The Ecological Desk
Study Report details the full methods and results of the data review and collection exercise.

No field surveys have been undertaken to specifically inform the routeing appraisal. Dedicated
habitat and protected species surveys would be undertaken of the Preferred Route to inform further
design and impact assessment.

RECREATION AND TOURISM

There are no major tourist attractions within the Study Area, however the recreation and tourism
features within the wider area include:

e Minor road up the valley of the Water of Milk, which is part of the National Byway, a signed
leisure cycling route, located approximately 400m west of the Study Area;
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e Core Path 30922, Corrie Common to Hart Fell loop, located approximately 1.1km west of the
Study Area;

e Cycle trails and picnic areas within Castle Milk Estate, a privately-owned woodland located
approximate 1.2km west of the Study Area; and

e A number of recreational fishing opportunities.

The recreation and tourism features surrounding the Study Area are shown on Figure 7.

LAND USE
The land use features within the Study Area are illustrated on Figure 9.

The James Hutton Institute: Macaulay Maps show the Land Capability for Agriculture (LCA)
classification within the Study Area varies from LCA class 6.3, land capable of rough grazings with
low quality plants, in the north, to LCA classes 5.1 to 5.3, land capable of use as improved
grassland, in the central and southern sections. As such, the Study Area has limited capability to
support agriculture and it is unlikely that the effect on agriculture would be a determining factor in
route selection.

The Study Area is located within a Ministry of Defence (MoD) high priority low flying zone.

Relevant developments within Study Area, recorded between 20" May 2015 and 20" May 2020,
were identified by searching Dumfries and Galloway planning portal. Information was gathered on
the location of the planning application boundary and information about the planning application.
One valid planning application, shown below, has been identified within the north-west of the Study
Area:

18/1706/FUL | Erection of 10 Wind Turbines, 1 Meterological Mast (80m High), Control Room and
Sub Station Building, Temporary Concrete Batching Plant, Formation of 2 Borrow Pits, 2
Temporary Construction Compounds, Crane Standings, New Access onto C80A, Access Tracks
and Associated Works | Land Forming Part Of Crossdykes Farm, Approximately 11km North-West
Of Langholm And Approximately 13km North-East Of Lockerbie | Status: Unknown | Decision:
Grant Conditionally with Legal Agreement | Decision Issue Date: Tue 10 Sep 2019.

FORESTRY AND WOODLAND

There are large areas of coniferous forestry plantation across the higher ground in the north-east of
the Study Area and smaller blocks of plantation in the south and south-east, again generally on the
higher ground. There has been no consultation to date with the forest owner.

Non-commercial forestry has been identified where timber is unlikely to be the dominant objective.
These areas of trees may be principally to shelter stock or for landscape diversification. Size of the
woodland block or tree belt was a consideration in this categorisation. The importance of these
areas to provide an occasional timber resource is not discounted, rather optimisation and harvest
planning may be less actively pursued.

In the lower parts of the Water of Milk valley there is a network of mostly deciduous shelterbelts.
Almost all of these shelterbelts are identified on the Ancient Woodland Inventory Scotland. The
narrower belts are mainly deciduous but a number of the slightly larger blocks have been
converted to conifer plantations. The nearest ancient woodland, an unnamed woodland of 2.9ha,
lies 0.5km south of the Ewe Hill Substation, which is shown on Figure 9.

22 As shown on the Dumfries and Galloway Council Core paths: walking and cycling in Dumfries and Galloway Map viewer
available at: https://info.dumgal.gov.uk/mapviewers/pathsmap.aspx
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GEOLOGY, HYDROLOGY AND HYDROGEOLOGY
The geology, hydrology and hydrogeology features within the Study Area are shown on Figure 10.

SURFACE WATER AND FLOOD RISK

The Study Area falls within the River Annan catchment and the Gretna Coastal catchment. There
are several unclassified watercourses scattered throughout the Study Area including: Tankers Gill,
Grovegill Burn, Priestbutts Burn, Capel Burn, Papert Sike, Black Sike, Coon Burn, Seavy Sike,
Cheese Burn and Carling Sike.

Kirk Burn flows north to south, at the south of the Study Area and the Water of Milk flows north to

south, immediately west of the Study Area. These watercourses are classified by SEPA under the
Water Framework Directive, with Kirk Burn (ID: 10668) being classified as having a ‘Good’ Overall
status in 2018 and the Water of Milk (ID: 10646 - u/s Corrie Water Confluence) being classified as
having a ‘Poor’ Overall status in 2018.

There is one area at risk of flooding from rivers located within the Study Area. This area is
associated with the Capel Burn and is an area with both Medium and High likelihood of flooding. In
addition, there are several small areas with a High likelihood of flooding from surface water,
associated with watercourses outlined above, throughout the Study Area.

GEOLOGY

The majority of the Study Area is underlain by glacial till and sedimentary bedrock. Higher ground
is free from superficial cover with the exception of small areas of peat. Alluvium underlies rivers
and streams.

PEAT AND GWDTE
Peat deposits have been identified within the Study Area by consulting the following sources:

e The SNH Carbon and Peatland Map?® is a GIS vector dataset covering Scotland. This map has
been derived using a matrix of soil carbon categories (derived from Soil Survey of Scotland
maps) and peatland habitat types (derived from the Land Cover of Scotland 1988 map). This
dataset categorises areas of carbon-rich soils, deep peat and priority peatland habitat in terms
of importance.

e The James Hutton Institute: National soil map of Scotland?*. This online map shows the
distribution of the main soil types across the whole of Scotland.

e British Geological Survey (BGS) Superficial Deposits mapping?® indicates superficial deposits
in Britain.

Based on SNH mapping, one cluster of Class 1 SNH Peatland (‘nationally important carbon-rich

soils, deep peat and priority peatland habitat’) is located within the south-east of the Study Area.

Large areas of Class 5 SNH Peatland (no peatland habitat recorded, may include areas of bare

soil, soils are carbon-rich and deep peat) are also found, alongside some pockets of Class 3 SNH

Peatland (not priority peatland habitat, occasional peatland habitats, most soils are carbon-rich,

some areas of deep peat).

23 SNH (2016) Carbon and Peatland Map [online] Available at: https://www.nature.scot/professional-advice/planning-and-
development/natural-heritage-advice-planners-and-developers/planning-and-development-soils/carbon-and-peatland-2016
[Accessed in May 2020].

24 The James Hutton Institute (2017). Soil Mapping [online] Available at:
http://map.environment.gov.scot/Soil_maps/?layer=1 [accessed 13th May 2020].

25 BGS. Geoindex Onshore. Superficial Deposits Map [online] Available at: http://mapapps2.bgs.ac.uk/geoindex/home.html
[Accessed in May 2020].
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BGS mapping indicates the presence of Quaternary Peat superficial deposits across the Study
Area, predominantly at the headwaters of the burns within the Study Area including Priestbutts
Burn, Dalbate Burn, Capel Burn, Seavy Sike and Water of Milk.

Groundwater within the Study Area is described as being associated with the Annandale bedrock
and localised sand and gravel aquifers. The groundwater quantity and chemistry status of the
aquifers was classified by SEPA as ‘Good’ in the 2018 and resulted in an overall status of ‘Good’.
No specific pressures on these aquifers were identified.

Groundwater Dependent Terrestrial Ecosystems (GWDTE) have previously been identified in this
region, including descriptions within the Crossdykes Wind Farm ES. GWDTE have been covered in
more detail in the Ecological Desk Study Report presented in in Appendix C. We will review
ecology data in due course in relation to groundwater dependency in particular settings.

WATER SUPPLIES
There are no public water supplies present within the Study Area.

Information regarding private water supplies (PWS) has been gathered from the Drinking Water
Quiality Regulator (DWQR) for Scotland?® data and information available from Crossdykes Wind
Farm ES. The DWQR website has identified Crawthat House Waterbeck PWS, which is located
just outwith the southern Study Area boundary on the southern slopes of Crawthat Hill. The
Crossdykes Wind Farm ES has identified Crossdykes PWS which serves three properties and is
located within the Study Area to the north-east of Percy Hill.

26 DWQR (2019). Private Water Supplies mapping [online]. Available from: https://dwqr.scot/private-supply/ [Accessed May

2020].
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APPRAISAL OF ROUTE OPTIONS

APPRAISAL METHODOLOGY

The objective of the appraisal of the route options is to identify a Preferred Route for the Proposed
Development, in a comparable, documented and transparent way. As outlined in the Routeing
Strategy, where the characteristics of the Study Area are such that they required to be balanced to
enable the overarching Routeing Objective to be met, professional judgement by appropriately
qualified environmental professionals, informed by both desk studies and field work, and reflecting
the Holford Rules, will be employed to identify the Preferred Route. This professional judgement
will be made on a case by case basis.

The process also seeks to:

continue to reflect the overall Routeing Objective and Routeing Strategy;

continue to reflect SPEN’s Approach to Routeing and EIA document;

continue to reflect the Holford Rules for Routeing Overhead Transmission Lines; and

draw out distinctions between the routes to enable the relative strengths and weaknesses of
each to be identified.

The comparative appraisal of route options is undertaken in stages as set out below:

(i) identification of appraisal criteria, together with their reasoning for inclusion;

(i) application of appraisal criteria to each route option, following the appraisal methodology;
(iif) comparative appraisal of route options to identify a Preferred Route;

(iv) SPEN technical review, reflecting system design requirements; and

(v) cumulative appraisal with other OHL connections within the Study Area.

APPRAISAL CRITERIA

Based on the established practice for the OHL routeing and the routeing considerations for the
Proposed Development, the route options are appraised using the following criteria, which continue
to reflect the key considerations of the routeing methodology. The reasoning for the use of these
criteria and an outline of the methodology for appraising each route option is outlined below.

LENGTH OF ROUTE

Route length is considered as an appraisal criterion because generally the longer the line, normally
the more resources are required to construct it and the more potential it has to result in
considerable environmental effects. Whilst direct quantitative comparisons cannot be made, other
things being equal, a 10km route is likely to be visible from, and affect the environment over, twice
the area of a 5km route.

LANDSCAPE

Landscape is considered as an appraisal criterion given the primary environmental effects of OHLs
are likely to be landscape and visual effects.

The landscape appraisal took into account the landscape character and sensitivity of the different
landscape character types affected (as identified in Section 6.4), the degree to which the route
options and potential alignments within the route option could be considered to fit the grain and
form of the landscape, and the degree to which the options conformed to the Holford Rules,
particularly rules 4 and 5 (rules 1 to 3 were considered in the identification of route options).
Consideration was given not only to the route itself but to the potential requirements for
construction access tracks.
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Because landscape was a key factor in developing the route options, the differences between them
is relatively limited. The appraisal therefore takes a qualitative approach, drawing out the key
differences between the route options.

VISUAL AMENITY

Visual amenity is considered as an appraisal criterion given the primary environmental effects of
OHLs are likely to be landscape and visual effects. Consideration was given to the potential
visibility of the OHL of each Route Option from the sensitive receptors as set out in Section 6.4.

As part of this, the degree to which an OHL would actually be perceptible was taken into account.
Studies have been undertaken by a number of landscape practitioners?’. These suggest that wood
poles may be perceived in most circumstances up to a distance of about 1.5km, and that poles are
not generally perceived beyond 6km. The degree to which poles are perceived depends on
whether they are seen against a backdrop or against the sky, the age of the line (new poles are
dark and tend to blend in well, whist older poles weather to a light silver-grey and can be more
visible in the middle distances), and the design of the pole (H-poles tend to be more noticeable
than single poles).

Taking this into account and taking account of screening provided by woodland and built form, the
appraisal identified the receptors sufficiently close to each of the Route Options to be at risk of
considerable adverse effects on visual amenity. This was undertaken through a combination of
desk study and fieldwork.

CULTURAL HERITAGE

Given the presence of cultural heritage assets within, and surrounding, the Study Area as
summarised in Section 6.4 it is considered as an appraisal criterion.

The proximity of the route options to cultural heritage assets (as identifi