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3 Site Selection, Design Evolution and Alternatives

Introduction

3.1

In this chapter, a description is given of the site selection process and design strategies that were
adopted in arriving at the scheme described in Chapter 4: Development Description. Firstly,
general design principles adopted by RES are outlined and the design objectives for the proposed
wind farm stated. Thereafter, an overview of the development of the layout of the proposed wind
farm is given, including references to identified/adopted design constraints that include details of
the further refinements made to the turbine layout between conception and this application.
Finally, the design considerations and decisions for the associated site infrastructure are explained.

General Principles of Wind Farm Design Adopted by RES

3.2

3.3

There are a number of ways in which a wind farm can be designed, but all approaches involve
balancing the potentially conflicting interests of:

e Technological/economic requirements (high energy production from the turbines and low inter-
turbine distortion of the wind flow);

e Landscape character and visual amenity; and

e Constraints concerning natural and built heritage such as ecological, hydrological and
archaeological interests; and underground utility services such as pipelines and microwave links.

How much weight should be attached to each element is a site-dependent consideration, and leads
to different design approaches and strategies. Typical design approaches include:

e Establishing and mapping constraints related to the natural and built heritage, developing a
layout that best satisfies technological/economic requirements and thereafter adjusting the
design to improve visual appearance (this is the traditional wind farm design approach that was
almost universally adopted until recently, and may still be appropriate for more remote wind
farms);

e Adopting a specific design strategy that addresses aesthetic and functionality targets and
thereafter identifying whether the effects on other non-visual environmental interests are
sufficiently severe to warrant compromising the visual design (this is an approach advocated by
Architecture and Design Scotland; it is an approach that lends itself to locations where the wind
farm will be highly visible). In establishing this design strategy, guidance contained in the Siting
and Designing Wind Darms in the Landscape, Version 1 (Scottish Natural Heritage (SNH),
December 2009) was referred to;

e Establishing and mapping natural and built heritage constraints as per the first approach, but
then developing a layout which achieves visual balance and harmony from key viewpoints,
thereafter only altering the layout if essential engineering requirements are compromised, e.g.
if the fatigue loading on a turbine would be beyond the level that turbines are built to withstand
(this approach lends itself well to wind farms in the worked and working rural environment
where they will become a prominent feature of everyday life for the local population).

3.4

3.5

In the case of Solwaybank, early indications were that the site had relatively low ecological and
ornithological value (i.e. was not covered by any related designations) and as such this would not be
likely to be a significant constraint on the turbine layout. Buffers around residences to the west
and south as well as existing telecoms links and watercourse buffers had the greatest initial
influence on the turbine layout.

Additionally, with the proposed wind farm site topography lending itself naturally to a linear grid
pattern, the turbines would have a certain visual logic. In short, this was not considered likely to
be a site where constraints, visual considerations and economic factors would be in conflict and
that as a result, a design solution should be possible that would meet all requirements without
compromise.

Site Selection

3.6

3.7

3.8

In 2000, RES undertook a Scotland-wide search to build a portfolio of sites for future wind farm
development. Using OS maps (1:50,000 and 1:25,000) and a wide range of relevant documented
information (representing environmental, technical and economic constraints) over 145 potential
sites in Scotland were identified including Solwaybank. Most sites were discarded during initial desk
studies, and many others were dismissed following physical inspection and more detailed
examination and consultation.

In the intervening years RES has continued to develop and refine its site finding capabilities now
using a computer based Geographical Information System (GIS) for suitability analysis for the whole
of Scotland.

The GIS model considers a number of criteria including the following unfavorable conditions which if
present would exclude or reduce the likelihood of an area being developed:-

e Natural Heritage Factors;
- National Scenic Areas (NSAs);
- Special Areas of Conservation (SACs);
- Special Protection Areas (SPAs);
- Site of Special Scientific Interest (SSSIs);
- National Nature Reserves (NNRs);
- Local Nature Reserves (LNRs);
- Ancient Woodland Inventory;
- Ramsar sites;
- Country Parks; and

- Lochs.

e Economic Factors;

e Wind Speed (derived from mesoscale model) < 6.5 m/s @ 60 m elevation;
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e Visibility; e Part of the Nith Estuary National Scenic Area (NSA), located approximately 23 km to the south-

3.9

3.10

3.11

3.12

3.13

3.14

- Within line-of-sight of Munro tops out to an extent of 20 km.

e Technical & Safeguarding;
- Within 30 km of the Eskdalemuir seismic array;
- Within 200 m of a main television transmitter;

- Within line-of-sight of the two existing meteorological radars (planned changes not taken
into account); and

- Terrain slope > 12% (derived from terrain data on a 200m grid).

e Additional Constraints;
- Settlements: Density of address points.
Finally, for each site area, a visual sweep of the following informative, non-constraining GIS layers
was made and those which impinged on the wind farm were noted:
e Settlements: A further evaluation of nearby properties;
e Radars and Aerodromes;
- Air Defence/RAF bases/Civil/En-route/NATS Restriction Map.

e Other;
- MOD Tactical Training Areas;
- Location of existing wind farm sites (pre-planning, consented and operational); and
- Other information gleaned from maps or knowledge of the area such as masts,
undesignated parks, tourist attractions, etc).
The latest model results from the east Dumfries and Galloway area can be seen in Figure 3.1. As
can be seen from the figure, the proposed wind farm site remains high scoring.

Once the proposed wind farm site had been identified in 2000, an approach to the landowners was
made. RES subsequently entered into a land agreement with the landowners and initial
investigations into the site were made.

In 2005, the site investigations were complete and an application for a 21 turbine site was
submitted to DGC for consideration.

Following feedback from consultees, particularly in relation to military low flying and landscape and
visual concerns, it was agreed that RES would withdraw the application and redesign the wind farm
to meet those concerns.

This ES has been produced to accompany the planning application for the redesigned wind farm.

Designations

3.15

No part of the site has any local, national or international statutory, nature conservation or
landscape designations. Outwith the application site, there are a number of sites with landscape
and heritage designations within 35 km and these are described in detail in Chapter 8: Landscape
and Visual, Chapter 9: Ecology and Chapter 10: Ornithology. Landscape designations are shown
on Figure 8.6. The 35 km study area for the landscape and visual assessment includes:

3.16
3.17

3.18

3.19

west of the site boundary;

e The Solwaybank Coast Area of Outstanding Natural Beauty (AONB) approximately 11.5 km to the
south of the site boundary;

e The North Pennines AONB, approximately 31 km to the south-east of the site boundary;

e Parts of five Regional Scenic Areas (RSAs) in Dumfries and Galloway between 5 km and 35 km
from the site boundary;

e Amongst others, the Scheduled Monuments of Burnswark Hill Fort and Birrens Fort, which are
within 10 km of the site boundary and are considered to be of high sensitivity to effects upon
setting; and

e The Hadrian’s Wall World Heritage Site, which lies almost 30 km south of the site boundary.
Cultural heritage designations are shown in Figures 11.1 and 11.2.

Ecological designations are shown on Figure 9.2, these include:

e The Langholm and Newcastleton Hills SPA and SSSI, located 8.1 km to the north-east of the site.

A further four SSSIs within 10 km of the site, including Bells Flow SSSI (also SAC) located 1 km to the
south of the site and Raeburn Flow SSSI located 5.3 km to the south of the site which are both good
examples of raised bog. The remaining two are geological.

Dumfries and Galloway Council’s (DGC) planning policy on Electricity Generation at the time was
also reviewed and it can be seen in Figure 3.2 that part of the site lies within a “Potential Area” for
wind turbine development, as identified in the DGC Structure Plan Wind Energy Diagram (December
1999). It was concluded that the site would not significantly conflict with landscape nature
conservation and built heritage designations in the area, and that the site was apparently consistent
with the current DGC guidance on where wind farm development would be considered favourably,
subject to the development being in accordance with other policy/guidance. As described in
Chapter 2: Planning Policy Context, DGC is preparing new guidance on wind energy development.
The DGC Wind Energy Development document'is interim policy. Public consultation on the
document has now been completed and any comments on the document will be taken into account
for the finalised document.

Preliminary Screening Consultation and Decision to Progress Site

3.20

3.21

3.22
3.23

Having passed the desk-based screening tests, ownership of the site was established. The site was
confirmed as being primarily within two forestry landholdings (in private ownership) and Solwaybank
Estate, and initial contact was made with the landowners from whom further site details were
sought.

Preliminary screening consultations were also undertaken with DGC, the Scottish Environment
Protection Agency (SEPA) and SNH.

Consultation with various telecommunication operators confirmed the absence of potential conflict.
In terms of aviation interest, National Air Traffic Services initially stated they had no objection,

however, at a later date, they confirmed theoretical line of site and consequently a possible
objection regarding the operation of the Lowther Hill radar station. The Ministry of Defence (MOD),

' DGC, 2011, Interim Planning Policy: Wind Energy Development
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after carrying out internal assessments, confirmed that they had no conflict with the proposed wind Table 3.1: Responses to 2009 Scheme
farm. However, they too later changed their stance to that of objection.
) o ) o ) Respondent Comments Response in this design strategy
3.24 In the light of these positive screening outcomes, RES took the decision to progress the site and, : - - — — -
following development of commercial arrangements with landowners, a meteorological mast was Independent Wind farm "is of an appropriate size in Layouts and turbine sizes of other wind
g P g ! g Landscape relation to the scale of the landscape. The farms in the area were considered leading to
deployed in 2003 to confirm the viability of the wind resource and to provide statistical information Architect for layout of turbines also has a clear the form of the final design.
to inform the development of the wind farm design. These screening consultations were followed DGC relationship to the landform of the site in | |t was concluded that a smaller number of
by more detailed scoping consultations and consultation on specific issues which are discussed in (undated the majority of (but not all) key views. larger turbines was preferred to meet the
. ) report) There are issues however in terms of the design objectives as discussed in paragraph
more detail in Chapter 7: EIA Process and MethOdOIOgy. design of this proposed Windfarm in relation 3.48.
to existing windfarm development in the
Summary local area.’
‘The layout of Solwaybank proposal is not Layout studied from Burnswark as a key
3.25 In assessing the suitability of a site for wind farm development, RES considers a range of factors satisfactory in this view [from Burnswark viewpoint during design development.
relating to economics, natural and built heritage, visibility, existing land-use, technical issues and Hill Fort], displaying some overlapping
. s turbines and a congested arrangement in
topographic suitability. relation to the simple ridge it is sited on.’
3.26 The RES portfolio of sites in Scotland has resulted from a thorough and pro-active prospecting Reference to SNH Siting and Designing This guidance, published after the
exercise involving consistent and demanding criteria. The selection of Solwaybank has been a Windfarms in the Landscape (2009) submission of the 2009 ES, has been referred
consequence of that process. to in the design development of the
proposed wind farm.
3.27 Before committing to development of the site, a series of screening consultations has been - - - -
d d ifv the ab f seri ial fli SNH Concerns about cumulative effects, Layouts and turbines sizes of other wind
conducted to verify the absence of serious potential conflicts. including sequential effects. farms in the area have been considered in
the design strategy.
Design Strategy
3.31 Having considered the scheme as was proposed in 2009 and consultation responses in respect of this

3.28

3.29

3.30

The overall aim of the design strategy was to create a wind farm with a cohesive design that relates
to the surrounding landscape. The inherent nature of wind turbines as tall, modern structures
means that the form of the wind farm as a whole is important, and a clear design strategy is
necessary. The strategy therefore considered the appearance of the wind farm as an object or
composition in the landscape as the primary factor in generating the layout. The design strategy
has been developed in accordance with the requirements of PAN 68'.

A separate Design and Access Statement has also been submitted to accompany the planning
application as required by the Town and Country Planning (Development Management Procedure)
(Scotland) Regulations 2008 for all ‘major’ developments (in this context, schemes with a total
installed capacity of 20 MW or more). Copies of the Design and Access Statement are available from
RES UK & Ireland Ltd (RES).

The application in 2009 for a 21 turbine scheme on the site was met with several responses relating
to the layout. Table 3.1 below sets out the comments from DGC and SNH that related to the layout.

scheme, the objectives of the design strategy were set as follows:

« to produce a cohesive layout which would be legible in key views as experienced from the
surrounding landscape;

» to develop a layout that responds to the landform and topography of the site;

« to develop a layout that seeks to match the perceived scale of the turbines, and the scale of
the proposed wind farm, with the scale of the landscape;

« to develop a layout that relates to other wind farms in the local area as well as being coherent
it its own right;

« to develop a layout that fulfills the above objectives whilst respecting other environmental
constraints including ecological and archaeological constraints, and other constraints identified
during the EIA process.

Scope of the Strategy

3.32

3.33

The design strategy sets out the overall approach to the design of the proposed wind farm. It
describes the starting point for the wind farm design, and subsequent alterations to the layout.
Layout alterations were made in response to consultation responses to the design of the scheme
proposed in 2009, and onsite constraints as information emerged through the EIA process. During
each design iteration, careful consideration was given to minimising impacts on natural and heritage
features whilst maintaining the objectives of the overall design strategy.

During the development of the designed layout, computer modeling was used as a tool to aid review
of alternative design options. In particular, wireframes were generated for views from key
locations around the site and used to ‘test’ the design in views from the surrounding area.
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3.34

3.35

The main component of the proposed wind farm considered in the design was the turbines.
Infrastructure features such as tracks, being less visible, were designed around onsite environmental
constraints.

Cumulative issues with other wind farm developments were an important consideration as part of
the design strategy, particularly in landscape and visual terms, due to the relative proximity of
other existing or consented wind farm developments including, Minsca, Craig and the consented
Ewe Hill Wind Farms.

The Site and Surrounding Area

The Surrounding Area

3.36

3.37

The site lies approximately 8 km south east of Langholm, on the southern edge of the Southern
Uplands. The Southern Upland Hill range extends across southern Scotland from the west coast in
Dumfries and Galloway, to the east coast in the Scottish Borders.

The topography of the site and surrounding area is generally one of rounded hills with steep sided
valleys in the Southern Uplands, giving way towards the south to foothills and lower lying undulating
land, and then gradually to low coastal flats (Sketch 1). The site is located in the foothills of the
Southern Uplands.
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Sketch 1: Study Area Context

The Site

3.38

The site consists of a subtle ridge to the east of Kirtleton and includes land to the south of the
B7068 over Gowd Muir (247 m AOD), and extends south and south-east over Allfornought Hill (223 m
AOD) to the minor road between Solwaybank and Pingle (shown on Sketch 2 below). The site
includes plateau landform in its northern part, over Gowd Muir and Allfornaught Hill, with sloping
ground in the southern part as the landform drops away from Allfornaught Hill.

3.39

The site contains the headwaters of a number of burns and sikes.
watercourse on the site, and is a tributary of the River Sark.

The Palling Burn is the main
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Sketch 2: Topography of the site and the surrounding area

Design Approach

3.40

3.41

The proposed wind farm was developed following substantial design revisions to the layout for the
application in 2009, which itself was developed from the scoping layout in 2009. Both the pre-
scoping layout and the 2009 application layout are shown on Figure 3.1, as layouts A and B
respectively. Following the responses to the 2009 application, the layout for the proposed wind
farm was reconsidered.

Based on a review of the site and its landscape context, on the responses to the 2009 application,
and advice contained in Siting and Designing Windfarms in the Landscape (SNH, 2009), the revised
design strategy included:

« aiming for a more compact ‘cluster’ layout, rather than an extended layout;

« avoiding the spread of turbines across two landscape character types (LCTs, See Sketch 3
below);

» aiming for the layout to be coherent and compact without outliers, when viewed from all
directions.
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Sketch 3: Landscape Character Types covering the site, from Dumfries and Galloway Landscape

Character Assessment (1998)

Key Constraints

3.42 The main on-site constraints included:

o watercourses;

» ecological constraints;

« archaeological constraints;

» agas pipeline and its associated wayleave corridor.

3.43 The infrastructure required on the site, in addition to the turbines, was designed and arranged in
such a way as to avoid the on-site constraints. The infrastructure layout was designed after the
turbine numbers and locations were confirmed. Access track routes, in particular, are designed to
minimise water crossings and to avoid constrained areas within the site. The key constraints for the
site are shown on Figure 3.3.

Scale

3.44 The overall size and proportion of the turbines was considered as a relevant factor in developing the
design layout options for the site. Turbine rotor diameter has a direct effect on the separation
distance between turbines, and the proportions and size of the turbines could affect the
relationship of the proposal with other existing developments in close vicinity, in this case Minsca,
Craig and the consented Ewe Hill ‘6’ turbine Wind Farm.

3.45

3.46

3.47

3.48

Colour

3.49

3.50

3.51

The scale of the proposed wind farm was considered in terms of the number of turbines and their
size.

Larger numbers of smaller turbines compared with smaller number of larger turbines would
generate similar yield but have different grouping and visual impacts (see Sketches 4 and 5). A
comparative analysis confirmed that greater numbers of smaller turbines have broadly similar Zones
of Theoretical Visibility (ZTVs) to fewer larger turbines. However, the greater number of smaller
turbines would result in more frequent ‘bunching’ or ‘overlapping’ of turbines in views from the
surroundings. This ‘bunching’ or ‘overlapping’ adversely affected the design objective of legibility.

The turbine sizes of the wind farm developments considered are:
e Minsca Wind Farm: 122.5 m to tip;

o Craig Wind Farm: 100 m to tip;
« Consented Ewe Hill ‘6’ Wind Farm: 111.5 m to tip.

It was concluded that a smaller number of larger turbines was preferred to meet the design
objectives.

< ~
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Sketches 4 and 5: Comparison of small and large turbines.

The guidance in Siting and Designing Windfarms in the Landscape (2009) states that “As a general
rule for most rural areas of Scotland, a single colour of turbine is generally preferable ... the use
of graded colours at the turbine base should be avoided ...a light grey colour generally achieves
the best balance between minimising visibility and visual impacts when seen against the sky ...
paint reflection should be minimised ... for multiple windfarm groups or windfarm extensions, the
colour of turbines should generally be consistent”. The turbines will be a non-reflective pale grey
colour, to be consistent with other proposed windfarms and as recommended by SNH.

As a consequence of the EIA process, there have been a number of modifications to the design, to
avoid or minimise environmental effects without compromising the overall design strategy. These
modifications have been made as a result of the findings of the baseline survey work and
consultation undertaken with consultees and the public, both in 2009 and 2011.

A summary of the modifications to the design of the proposed wind farm is provided in Table 3.2
below and these are illustrated in Figure 3.4. These modifications have included the relocation and
reduction in the number of turbines, and the relocation of access tracks and associated
infrastructure to:
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e minimise the visual effects of the proposed wind farm in views from the wider landscape;

e minimise effects on landscape character;

¢ relate to nearby wind farms;

¢ minimise the number of watercourse crossings;

e avoid key habitats of nature conservation interest and impacts on protected species;

e avoid areas of archaeological interest;

e take account of the gas pipeline that crosses the site;

e take account of noise constraints; and

e take account of wind yield.

Table 3.2:Modifications to Proposed Wind Farm Design

L Modification Turbine Details | Purpose of Modification
ayout

Date
A: Pre scoping n/a 29 x 89 m tip Initial design
layout height turbines
B: Layout 2009 21 x 126.5 m tip | Larger turbines reduced number of turbines.
submitted for height turbines | Turbines drawn back north of Solwaybank.
planning in 2009
C: Initial re- 2010 16 x 126.5m tip | Turbines removed from Upland Fringe LCT, and
design post height turbines | elongated spread reduced to form a more
submission coherent group.
D: Public January 2011 15 x 126.5m tip | One turbine removed from southern edge of
exhibition height turbines | layout to increase separation from residence to
layout and south and reduce ‘outlier’ effect in views from
layout the east and west.
subsequently Turbine movements to avoid effects on areas of
submitted for blanket bog and watercourse corridors used by
planning in 2011 feeding bats.

3.52 The application layout is based on the design strategy described above. In particular, the strategy

3.53

3.54

seeks to create a design that reads coherently with the landscape, taking account of cumulative
issues such as the such as the layout of other wind farms nearby.

Table 3.2 highlights the key design modifications, however, there were also a number of iterations
to the track and infrastructure layout to ensure avoidance of areas of archaeological potential and
to avoid potential fragmentation of habitats by avoiding cutting across areas of higher quality
blanket bog. The design of the connecting track between turbines also minimises the number of
watercourse crossings.

The application layout for the proposed wind farm is based on the design strategy detailed above
and seeks to create a coherent design whilst taking account of environmental constraints on site.
The predicted landscape and visual effects of the proposed wind farm are assessed in Chapter 8:
Landscape and Visual. Impacts on floral and faunal ecology are assessed in Chapter 9: Ecology,

impacts on cultural heritage being assessed in Chapter 11: Cultural Heritage and Archaeology and
impacts on hydrology assessed in Chapter 12: Geology, Hydrology and Hydrogeology.

' Scottish Government (2003) Planning Advice Note 68: Design Statements
" SNH (2009) Siting and Designing Windfarms in the Landscape. Pg. 9.
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