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The site location is shown in Figure 1.1 and is centred on Ordnance Survey grid reference E329869
N578868, which lies at the edge of the Annandale and Eskdale administrative area. The site
comprises a moorland estate farmed as grazing land for sheep and cattle and an adjacent
commercial conifer plantation to the north.

The proposed site is located approximately 1.5 km east of the village of Kirtleton and 8 km south
west of Langholm. The B7068 Lockerbie to Langholm road borders the northern most edge of the
site.

The site is approximately 4.5 km in length and 2 km at its widest point. The highest point on the
site is Gowdmuir Hill (247 m AOD), within the forestry, to the north of the site; Allfornought Hill
(223 m AQD) is at the highest point of the moorland area.

The altitude of the proposed turbine bases varies from 176 - 242 m AOD across the site.

Geological Survey data for the site indicates a mixture of peat, boulder clay and bedrock at the
surface. Where peat overlies the site, it is laying on clays or directly on bedrock. The main rock
type in the area is Fell Sandstones with some mudstones and siltstones.

Peat depths were taken to help inform the infrastructure layout and also to inform the peat slide
risk assessment. In the areas where peat was identified, the depth was found to vary from less than
0.5 m to a maximum of 3 m. The section with the deepest peat readings was located in the middle
of the site between the overhead power line in the forest and Allfornought Hill. More detail on the
peat probing findings can be found in Chapter 12: Geology, Hydrology and Hydrogeology.

The proposed wind farm development at Solwaybank will comprise:

« 15 three-bladed horizontal axis wind turbines of up to 126.5 m tip-height, nominally rated at
between 2.0 - 2.5 MW,

« at each turbine, associated low to medium voltage transformers and related switchgear,
« turbine foundations,

« hard-standing areas for erection cranes at each turbine location,

« asingle, permanent, free-standing meteorological mast,

o up to six guyed temporary calibration meteorological masts to be used during the wind farm
commissioning and acceptance testing,

« on-site access tracks,
. two site entrances from the main road network; the first for construction traffic entering from
the north at the existing forest access point on the B7068 near Callisterhall; the secondary

access will be used by abnormal loads which will follow the unclassified Solwaybank to
Barnglieshead road and access the site via the existing entrance to Pingle Farm,

4.8

« awind farm substation compound containing a control building,

« an on-site electrical and control network of buried cables,

« two temporary construction compounds,

« drainage works,

« associated ancillary works,

« engineering operations,

« forestry felling,

« road widening and improvement works along the access route; and

« a spur connection from the substation to the local grid network (not part of the wind farm
planning application, but nevertheless environmental considerations are discussed in Chapter
18: Potential Grid Connection);

The EIA is based on the following plans:
« Site Location Drawing - Figure 1.1
« Planning Application Boundary Drawing (Main Site) - Figure 1.2
« Planning Application Boundary Drawing (Access Route Improvement Works) - Figure 1.3
« Access Route Improvement Works - Detailed - Figure 1.4
o Turbine Layout Drawing - Figure 1.5
« Infrastructure Layout Drawing - Figure 4.1
« Typical Front and Side Elevations of Wind Turbine Drawing - Figure 4.2
« Wind Turbine Foundation Drawing - Figure 4.3
« Crane Hard standing General Arrangement - Figure 4.4
« Masts - Permanent, Temporary and Communications Drawing - Figure 4.5
« Typical Access Track Details - Figure 4.6
« Control Buildings and Substation Compound Layout Drawing - Figure 4.7
« Control Buildings and Substation Compound Elevations Drawing - Figure 4.8
« Cross Section of Underground Cabling - Figure 4.9
« Typical Site Track Water Crossing - Figure 4.10
« Typical Sustainable Urban Drainage System - Figure 4.11
« North Site Entrance (Construction Traffic) Drawing - Figure 4.12a
« South Site Entrance (Abnormal Loads) Drawing - Figure 4.12b
« Typical Construction Compound Layout Drawing - Figure 5.1
« Temporary Contractors Compound Elevation Drawing - Figure 5.2

« Slope Map Drawing - Figure 5.3
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Site Layout and Required Flexibility

4.9 A detailed plan of the site infrastructure, including the turbines, meteorologial masts, access tracks
and control building/substation compound, is shown in Figure 4.1. The proposed access routes can
be found in Figure 15.1 and the proposed grid connection route corridor can be found in Figure 18.1.

4.10 Although the design process and evolution, as outlined in Chapter 3: Site Selection, Design
Evolution and Alternatives, seeks to bring together environmental and economic requirements, the
applicant will nevertheless require some flexibility where necessary in micrositing the exact
positions of turbines and the routes of access tracks (usually up to 50 m deviation from the
indicative design). This is because of possible variations in ground conditions across the site, which
will only become apparent once trial pits and boreholes for detailed site investigation are dug at the
start of construction. In the event that micrositing of any of the turbines is required, this will
consider the on site constraints so as within 50 m, this will not to cause a change in the significance
of the predicted environmental effects outlined in this ES.

4.11 It is anticipated that the 50 m micro-siting distance will form a planning condition accompanying
permission for the wind farm. Beyond this distance, it is anticipated that any relocation of the
proposed wind farm components will require written approval from Dumfries and Galloway Council
(DGC) or will be treated as a formal variation to the application.

4.12 Finally, as far as RES can determine, the grid connection corridor shown in Figure 18.1 is the most
probable optimum technical and environmental solution. It is however acknowledged that changes
may occur to the grid network over which the applicant has no control, which may result in a
different solution being offered by the grid operator when it is seeking consent for the connection.

Description of the Proposed Wind Farm

4.13 The wind turbine industry is evolving at a significant rate. Designs continue to improve technically
and economically. At the most suitable turbine for a particular location can change with time, a
final choice of machine for Solwaybank has not yet been made and the most suitable machine for
the proposed site will be chosen shortly before the time of construction, within the envelope of an
overall tip height limit of 126.5 m.

4.14 For visual and acoustic purposes, this ES has been based upon turbines of 2.0 - 2.5 MW nominal
capacity, with an overall height to blade tip of 126.5 m. Most of the dominant international wind
turbine manufacturers are now producing turbines that are classed as suitable for the wind regimes
typical of Scotland, and most are also producing turbines that fall within the maximum 126.5 m tip
height specification being proposed for Solwaybank. Exact tower and rotor dimensions vary a little
between manufacturers, but suitable turbines are produced by Siemens, Vestas, Repower, Nordex
and others.

4.15 A diagram of a typical 2.0 - 2.5 MW wind turbine is given in Figure 4.2.

4.16 The colour and finish of the wind turbine rotor blades, nacelles and towers will be agreed with the
local authority and is expected to be the subject of a planning condition. A significant amount of
research has been undertaken in relation to turbine colour and finish. A pale grey colour with a
semi-matt finish is generally agreed to be the most appropriate.
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Turbines normally rotate clockwise when viewed from the front, although this can vary between
models. However, all the turbines will rotate in the same direction. The computerised control
system within each turbine continuously monitors the wind direction and instructs the turbine to
turn (yaw) to face into the wind to maximise the amount of energy that is captured.

Turbines begin generating at a wind speed of 3-4 m/s and have to shut down when wind speeds
reach above 25 m/s.

Where possible, the on-site access track layout has been designed to minimise environmental
disturbance and land take. Tracks are proposed to access the various turbine locations and would
total approximately 10.4 km in length. The access tracks have a running width of approximately 5 -
5.5 m on straight sections, with localised widening at bends and passing places and around turbine
bases, and will have an additional shoulder of approximately 0.5 m to each side. Typical access
track designs are shown in Figure 4.6.

The site access tracks include up to eight watercourse crossings. Four of these will consist of
upgrading existing crossings on the Pokeskine Sike and Gowdmuir Sike and four new crossings on a
minor watercourse to the north of Pringle Farm, on Hallsike Burn, a feeder tributary to Palling Burn
and possibly the top of Alder Well. These are likely to consist of precast concrete culvert sections,
as shown in Figure 4.10.

Further details on the on-site tracks are provided in Chapter 5: Construction and
Decommissioning.

For some current models, the turbine transformer is located alongside the base of each turbine,
although some manufacturers, at least for larger turbines, install the transformer in the tower base
or nacelle. The transformer's function is to raise the generation voltage from approximately 690
volts to the higher transmission level of 33,000 volts that is needed to transport the electricity into
the grid. The transformer cabinet, if required, will be cement grey/green in colour. The
transformer cabinet dimensions will be approximately 6 x 3 m base and 3 m in height. The turbine
and transformer will be connected by a length of buried cable.

The proposed location for the on-site substation is to the north of the turbines near Turbine 6 (see
Figure 4.1). In this location, views of the substation will be well shielded by trees once they have
regrown. The position also avoids environmentally sensitive areas. The sub-station is also located to
minimise the inter array cabling which has economic and environmental advantages. It is located
alongside the main access track for ease of access for the construction and operational phases.

The onsite substation and control building compound will accommodate metering equipment,
switchgear, transformers, the central computer system and electrical control panels. A spare parts
store room and domestic facilities will also be located in the control building. Figures 4.7 and 4.8
show a typical compound and layout. Although not permanently staffed, the buildings would be
visited periodically by maintenance personnel. There is no requirement for any other permanent
buildings on the site.

A maximum 10 m high free-standing communications mast would be located adjacent to the
substation compound and a typical elevation is shown in Figure 4.5.
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Rainwater would either be collected from the roof of the control building via a modified drain pipe
system or from a borehole. It would then be diverted into a storage tank located within the toilet
area of the control building. An overflow from the tank would drain to the outside of the building
and into a rainwater soak-away.

The storage tank would supply:
o Raw/untreated rainwater to the toilet; and
« Rainwater via a UV filter to the hand basin.

Should an extended period of no rainfall occur, water would be transported to the proposed wind
farm site in small tanks as required.

Following an assessment of foul treatment options by reviewing Pollution Prevention Guidelines 4',
it has been determined that the toilet, wash hand basin and sink should drain to a septic tank and
soakaway. The septic tank design and required soakaway area will be finalised following an onsite
percolation test and will be agreed with SEPA and DGC.

Further details on the construction of the site substation and control building are given in Chapter
5: Construction and Decommissioning.

A network of underground cables will be established to collect the output from individual turbines
and to feed that output to the wind farm sub-station. The cables will operate at 33 kV.

The wind farm will be served by a central computer system located in the substation control
building, which will monitor the performance and behaviour of each turbine. This 'SCADA'
monitoring system will require a network of control cables to be laid, which will follow the same
routeing as the power collection cable network.

All power and control cabling between the substation and the turbines will be laid in trenches
approximately 0.5 m wide by 1 m (minimum) deep, adjacent to the access tracks where possible.
Cables will be laid in bedding material (e.g. sand) at the base of the trench with the upper trench
being backfilled with previously removed topsoil. The vegetation and top 100 mm of soil will be
stripped and laid beside the trench, and used to reinstate to original ground level immediately after
the cables have been installed. Where practicable, vegetation over the width of the cable trench
will be lifted as turfs, and replaced after trenching operations, to reduce disturbance.

During the backfill of trenches, warning tape will be laid 300 mm above the cables in case of future
excavation.

The point of connection for the proposed wind farm into the grid system is proposed to be at
Chapelcross Substation. The most likely connection route is shown in Figure 18.1, and the
connection is likely to be a mix of overhead line and underground cable. The environmental effects
of a connection along this route have been considered within Chapter 18: Potential Grid
Connection. The connection will be subject to a separate application by the relevant network

' PPG4 Treatment and disposal of Sewage where no foul sewer is available, Environment Alliance, July 2006
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operator, ScottishPower Energy Networks, under the Electricity Act 1989 after further detailed
surveys and assessments.

For ongoing wind speed monitoring and assessment of the performance of the wind farm, a
meteorological mast will be required as part of the wind farm for the duration of its operation. This
will be a free standing steel lattice structure, set into a small concrete base of approximately 6 m x
6 m by 3 m deep, and will be approximately 80 m height (see Figure 4.5). The proposed location of
the wind monitoring mast is shown on Figure 4.1.

Temporary guyed meteorological masts, known as power performance or calibration masts, of up to
80 m height will be erected to confirm the detailed wind flow of the proposed wind farm site.
These masts are raised prior to turbine erection and the data they gather is used in the acceptance
tests on the turbines. Figure 4.5 shows an example of a calibration mast.

Three pairs of masts (total six masts) are expected to be required. One mast of each pair will be
erected at the turbine location, and the paired mast will be approximately 225 m upwind. A
drawing showing the mast locations has been provided with the planning application

The masts will be raised around the same time as the turbine foundations are poured,
approximately 6 months before the turbines are erected. All the masts will remain in place during
the turbine commissioning period. After approximately three months, once the mast pairs have
been calibrated against each other, the masts at turbine locations are removed. The remaining
three masts will be removed 6-8 months into the wind farm operation, once sufficient data across
the full range of wind conditions is gathered to prove the performance of the turbine.

In order to reduce the amount of imported stone required for construction of the wind farm, it is
often proposed to include one or more stone borrow pits within the planning boundary. The
Applicant has not yet identified potential borrow pit areas, but does intend to carry out further
investigation work at a later date to identify whether the site has suitable borrow pit locations. In
the event that suitable aggregate material and locations are found, a separate planning application
would be submitted to the local planning authority.

Land Take

4.41

4.42

The land take from a wind turbine development is small. The wind turbines have of necessity to be
spaced apart, so as not to interfere aerodynamically with one another. The actual land sterilised is
limited to the area of the towers themselves, the permanent crane pads and the access tracks
leading to them, and the on-site control building and substation, which account collectively for just
over 1% of the total area within the Solwaybank planning application boundary.

At each wind turbine location, the completed foundation is covered with soil approximately 1.5 m
deep, leaving only the concrete plinth to which the steel tower is attached. The plinth is
approximately 4.5 - 5.0 m in diameter and a path approximately 1.5 m wide will also be laid around
the base of the tower. Movement of cattle and sheep stock is unrestricted around the tower.
Additionally, there is the potential for a small low to medium voltage transformer in a cabinet,
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sited adjacent to each tower, although some manufacturers locate the transformer within the
turbine itself. Together, each turbine and transformer uses approximately 70 m? of land.

During construction, the working area at, and around, each turbine foundation will affect up to
1,800 m? (0.18 ha) of land. This is made up of a central 20 m square excavation of 3 m depth, but
with sloping batters which will increase the excavated area to approximately a 30 m square. A
similar area to the side of the foundation is required for temporary storage of the excavated
material prior to back-filling. For turbines located outside of the forestry areas (Turbines 4, 5, 9,10
and 14) this storage area will be located within the working area to reduce habitat loss (see
Chapter 9: Ecology for details).

Permanent crane pad areas will occupy approximately 30 m x 40 m (1,200 m?) at each turbine. An
additional 665 m* of temporary hardstanding will also be required at each turbine. The temporary
areas will be reinstated after the construction phase has been completed. The extent of these
permanent and temporary hardstanding areas is shown on Figure 4.4.

The access tracks on site will have a running width of approximately 5 m excluding shoulders to
each side which will individually add approximately 1 m. The tracks will be wider on bends and also
at passing places where an additional 5 m will be added to the width. The total length of on-site
access tracks is approximately 10.4 km, of which approximately 1.8 km consists of upgrading
existing forestry tracks. In total, including passing places and turning heads, the estimated land
take for the access tracks is approximately 57,000 m2 (5.7 ha).

The substation compound will take up an area of approximately 363 m? (33 m x 11 m) and the
control building approximately 561 m? (33 m x 17 m) including a 3 m wide concrete apron for pallet
loading and a 1 m gravel path surrounding the perimeter. In total, the substation compound will
require an area of 924 m?

The temporary construction compounds will each require an area of approximately 3,000 m? (60 x
50 m). These areas will be re-vegetated after construction is complete.

An additional gatehouse (20 m x 20 m) will be located at the site entrance to control access to the
site and a temporary car parking area for construction staff will be placed near the entrance of the
site. The car park will be 30 m x 30 m (900 m*) and both areas will be re-vegetated after
construction is complete.

Tree felling of the conifer forestry plantation will be required in and around 10 of the turbine
locations. Different turbine manufacturers have different requirements and, to cover all possible
requirements, RES has assumed all trees above 12 m in height within a 500 m radius around each
turbine will be clear felled. This is to allow optimisation of energy yield and to minimise wear and
tear on the turbine caused by air turbulence. To prevent any wind blow damage, all affected forest
compartments will be felled back to the nearest ‘wind firm’ boundary (e.g. the nearest tree line
edge - track, watercourse, fire break or forest ride).

This felling area includes a section of the forest known as Alderwell which was not part of the
original Solwaybank Wind Farm planning application in 2009. The owner of the Alderwell property
has been contacted and negotiations have been initiated to secure rights to fell those trees if
required. To ensure all possible environmental effects are assessed, this area has been included in
the planning boundary and in the EIA.

The proposed felling area is shown on Figure 6.1. A total of 198 ha of mainly sitka spruce is
expected to be felled ahead of the usual crop rotation cycle. Following the completion of the
construction phase, the areas outlined in the Forest Management Plan will be replanted.

4.52

4.53

Approximately 39 ha of former forested land will be sterilised for the lifetime of the wind farm to
accommodate the turbines, tracks, control building, substation and to implement habitat
improvement measures. A more detailed description of the forest design plans can be found in
Chapter 6: Forestry.

If, during the lifetime of the wind farm, the replanted trees are deemed to have reached a height
where they are considered to be having a detrimental effect on the turbines, topping or early
harvesting may be required again.

The land take associated with the proposed wind farm is summarised in Table 4.1. In total, the
proposed wind farm will sterilise approximately 8.3 ha of land for the lifetime of the project and a
further 3.8 ha will be disrupted during construction.

Table 4.1: Summary of Land Take

Feature Number Total Area (m?) Sterilised / Disrupted
Construction Compounds 2 6,000 Disrupted
Gatehouse Compound 1 400 Disrupted
Temporary Parking Area 1 900 Disrupted
Turbine Bases and Transformer | 15 1,050 Sterilised
21,600 Disrupted
Crane Pads 15 18,000 Sterilised
Temporary Crane Pads 15 9,975 Disrupted
New Tracks 8.6 km long 51,600 Sterilised
Upgraded Tracks 1.8 km long 5,400 Sterilised
Passing Places 4 loaded 1,200 Sterilised
7 unloaded 700 Sterilised
1 met mast 400 Sterilised
lift
Turning Heads 2 loaded 2,488 Sterilised
4 unloaded 1,432 Sterilised
Met Mast 1 36 Sterilised
Substation and Control Building | 1 924 Sterilised

Description of Access

4,54 The proposed access route is discussed in detail in Chapter 15: Access, Traffic and Transport and

4.55

is shown in Figure 15.1.

Most traffic will enter the site through the north entrance, coming off the B7068 near Callisterhall.
Construction traffic will approach the site on the B7068 from either the east or west depending on
the source location of the construction materials. Abnormal loads will access the site through the
southern entrance at Pingle Farm. Abnormal loads will be transported to the site via the A74(M),
exiting at Junction 21 (Kirkpatrick). The route then follows the B6357 to the north-east, through
Chapelknowe before turning left, to travel north past Tympanheck. The route continues north to
Solwaybank then turns right and travels east to Pingle Farm where the site entrance is located.
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4.56 Some upgrading works will be required along the abnormal delivery route. This will include generator temperature). The control system would automatically shut the turbine down should the
strengthening, realigning and widening. These works broadly comprise: need arise. Sometimes the turbines would re-start automatically (if the shut-down had been for
« A requirement for three over-run areas on the unclassified road between the junction of the high winds or if the grid voltage had fluctuated out of range), but other shut-downs (e.g. if the
B6357 east of Tympanheck and Cadgillhead, with associated general widening of the running generator was over temperature) would require investigation and manual restart.
surface to between 4.5 and 5 m. 4,60 The wind farm itself would have a sophisticated overall Supervisory Control and Data Acquisition
. General widening of the running surface to 4.5 - 5 m from Cadgillhead to Solwaybank including system (SCADA) that would continually interrogate each of the turbines and the high voltage (HV)
an over-run area opposite the entrance to Solwaybank. connection. If a fault were to develop which required an operator to intervene, the SCADA system
. General widening of the running surface to 4.5 - 5 m from Solwaybank to the abnormal load would make contact with duty staff via a mobile messaging system. The supervisory control system
site entrance at Pingle Farm could be interrogated remotely. The SCADA system would have a feature to allow a remote
) ] ) ’ ] . ] ] S operator to shut down one or all of the wind turbines.
« Associated diversion or relocation of utility services for the sections of general widening on the ) ) )
unclassified road from Tympanheck to the abnormal load site entrance at Pingle Farm. 4.61 An operator would be employed to monitor the turbines, largely through remote routine
. . ) ) ) interrogation of the SCADA system. The operator would also look after the day-to-day logistical
« Associated clearance of overhanging tree limbs to provide a 5 m x 5 m clear corridor for the supervision of the proposed wind farm site and would be on site intermittently
sections of general widening on the unclassified road from Tympanheck to the abnormal load o ) ' ) )
site entrance at Pingle Farm 4.62 It is likely that a local person would be employed to regularly inspect the proposed wind farm site,
) ) ) generally on a weekly basis. Vacancies would be advertised in the local press and full training
4.57 Figures 1.3 and 1.4 show the location of the road improvements. .
would be given.
Operation and Management of the Wind Farm 4.63 Routine maintenance of the turbines would be carried out approximately twice a year. This would
not involve any large machinery or large vehicles.
4.64 Should a fault occur, the operator would diagnose the cause. If repair warranted the wind farm
4.58 The expected operational life of the proposed wind farm is 25 years from the date of being disconnected from the grid then the operator would make contact with ScottishPower Energy
commissioning. At the end of this period, a decision would be made as to whether to refurbish, Networks plc. However, this is a highly unlikely occurrence as most fault repairs can be rectified
remove, or replace the turbines. If refurbishment or replacement were to be chosen, relevant without reference to the electricity network operator. If the fault was in the electrical system, the
planning applications would be made. If a decision were to be taken to decommission the wind faulty part or the entire wind farm would be automatically disconnected.
farm, this would entail the removal of all the turbine components, transformers, the substation and 4.65 A sign would be placed on the proposed wind farm site giving details of emergency contacts. This

4.59

associated buildings. Some of the access tracks could be left on the site to ensure the continued
benefit of improved site access for the landowner or they could be reinstated. It is not currently
best practice to remove the concrete turbine foundations from the site as this would cause more
land damage than leaving them in situ. It is anticipted that the exposed concrete plinth would be
removed and the entire foundation would be graded over with soil and would be replanted.
Maintenance Programme

Like traditional thermal power stations, wind turbines and wind farms are designed to operate
largely unattended. Each turbine at the proposed wind farm site would be fitted with an automatic
system designed to supervise and control a number of parameters to ensure proper performance
(e.g. start-up and shut-down, rotor direction, blade angles etc) and to monitor condition (e.g.

information would also be made available to the local police station and ScottishPower Energy
Networks plc.

45
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TO BE EXISTING TOPSOIL, STRIPPED AND SET ASIDE
EXCEPT UNDER HARD STANDINGS.

THE UPSTAND OF THE PLINTH ABOVE FINISHED GROUND
LEVEL SHALL BE A MINIMUM OF 150mm AND A MAXIMUM OF
1000mm.

THE CONTRACTOR MAY CAST THE PLINTH AS A SQUARE
SUBJECT TO THE ENGINEERS APPROVAL OF THE DETAIL &
METHOD OF CONSTRUCTION.

N/A

LAYOUT DWG T-LAYOUT NO.
N/A

THE DUCT AND HOLDING DOWN BOLT ARRANGEMENT
SHOWN ON THIS DRAWING IS TYPICAL FOR THE TYPE OF
TURBINE PROPOSED FOR SOLWAY BANK. HOWEVER,
ALTERNATIVE CAST-IN ARRANGEMENTS ARE AVAILABLE
AND MAY BE SUBSTITUTED, DEPENDING ON THE ACTUAL
TURBINE SELECTED.
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ROTOR HUB
ASSEMBLY AREA
(13m x 13m)

ROTOR IN ASSEMBLY

POSITION

FOUNDATION (RAD. 10m).

1
60m BOOM

SUPPORT (3m x

SITE TRACK

EXTENTS OF GRAVITY BASE ——|

MAIN CRANE DURING JIB
ASSEMBLY AND LIFTING

» 1st CENTRE POSITION OF
T RIGGING CRANE

[

6m)

TURBINE COMPONENTS
AWAITING INSTALLATION

RIGGING CRANE

[

LATTICE JIB
BEING ASSEMBLED

@ TRACK

(NOTE: FOR TURBINES ON RHS

THE CONFIGURATION SHALL BE MIRRORED)

3rd CENTRE POSITION OF
RIGGING CRANE

POSITION OF TAIL CRANE AND

2nd CENTRE POSITION OF

g3
\

/
@ TRACK

/
/
1

q5

q5

ROTOR IN ASSEMBLY
POSITION

ROTOR HUB
ASSEMBLY AREA
(13m x 13m)

Ya
il

SOLWAYBANK
WIND FARM

FIGURE 4.4

CRANE HARDSTANDING
GENERAL ARRANGEMENT

NOTES
1. ALL DIMENSIONS IN METRES.

2. CRANE ARRANGEMENT BASED ON 1000T
CAPACITY MOBILE CRANE WITH LATTICE JIB.

3. ALL HARD STANDINGS TO BE CONSTRUCTED IN
CRUSHED ROCK & FORMING A POROUS SURFACE.

4. ALL HARD STANDING AREAS TO BE BUILT UP
FROM HARD UNDERLYING MATERIAL TO BE
SUITABLE TO SUPPORT CRANE OUTRIGGERS.

5. PRECISE SETTING OUT OF CRANE PAD TO BE
VERIFIED AGAINST SPECIFIC WIND TURBINE
SUPPLIER REQUIREMENTS PRIOR TO
PREPARATION OF CONSTRUCTION DRAWINGS

6. CONFIGURATION 1 OR 2 WILL BE CONSTRUCTED

DEPENDANT ON FINAL CHOICE OF TURBINE
SUPPLIER.

AREA DISTURBED DURING FOUNDATION
CONSTRUCTION
HARDSTANDING AREA (TEMPORARY)

HARDSTANDING AREA (PERMANENT)

ROTOR OVERFLY ZONE.

SEug:l

AREA TO BE CLEARED AND FLATTENED TO
ALLOW FOR ROTOR ASSEMBLY.

—— —— CLEARED AREA FOR JIB ASSEMBLY

LAYOUT DWG

N/A I T-LAYOUT NO. N/A
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SCALE - NOT TO SCALE

(NOTE: FOR TURBINES ON LHS
INSTALLATION SOLUTION THE CONFIGURATION SHALL BE MIRRORED)
AREA DESCRIPTION AREA (m?) DIaM )I(E E ?r:gN Maintenance
T Cras AeaTo B INSTALLATION SOLUTION
1 ail Crane Area for Boom
r Construction 60 12x5 Temporary AREA DESCRIPTION AREA (m?) DI:I)I(EE (Sr:';N Maintenance
r2 Tail Crgne Pt‘reat_for Boom 60 12x5 Temporary q1 Construction area 896 32x56 Permanent
onstruction q2 Lay-down area 441 7 x 56 Temporary
r3 Boom Support 18 3x6 Temporary
q3 Boom Assembly Area
Rotor Hub Assembly Area 450 35x10 Temporary
r4 169 13x13 Temporary
q4 Rotor hub assembly
169 13x13 Temporary
r5 Construction Area 1200 30 x 40 Permanent area
6 Working Area 357.5 65x5.5 Temporary as Blade laydown area 60 2x12x2.5 Temporary

ENVIRONMENTAL STATEMENT
2011
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. LIGHTNING ROD

1 1. CROSSBOOM WITH WIND VANE AND ANEMOMETER

AT INDICATIVE HUB HEIGHT

INDICATIVE ANTENNA FOR
SITE COMMUNICATIONS

80m

\ INDICATIVE SOLAR PANEL

\ INDICATIVE WIND GENERATOR

CROSS BOOM WITH WIND
~— VANE AND ANEMOMETER AT
L APPROX 10m ABOVE GROUND

INSTRUMENT BOX INCORPORATING
DATA LOGGER

W AP

CONCRETE FOUNDATION
| 6 x 6 x 3 m NOM.

LIGHTNING ROD /N

O
>
~
T_\
m
——rrm

ANEMOMETER

150mm

TOWER TOP

INDICATIVE ANTENNA FOR
SITE COMMUNICATIONS

—— TELECOMS MAST MAY REQUIRE GUY
WIRES DEPENDENT ON INSTALLATION

EQUIPMENT BOX

77, 77, 7

CONCRETE FOUNDATION
2.5x2.5x2.5mNOM.

80m

/LIGHTNING ROD
L I / ANEMOMETER

-Tk_l

DATA LOGGER AND

/ SOLAR PANEL

SOLWAYBANK
WIND FARM

FIGURE 4.5

TYPICAL MASTS - PERMANENT,
TEMPORARY AND COMMUNICATIONS

N
)S& EARTH ROD

LAYOUT DWG I T-LAYOUT NO.

N/A N/A
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‘ VARIES ‘
VARIES

=
, 1
g

PEAT OR SUBSOIL

PEAT OR SUBSOIL

N Se- =,
= , | R LW%\J

A 2N TOP SOIL
L 250-400mm LOAD BEARING STRATA SOLWAYBANK
100-300mm e.g. FIRM CLAY, ROCK Ete., W I N D FAR M
DRAINAGE DITCH SUBGRADE LEVELLED LOAD BEARING STRATA DRAINAGE DITCH COMPACTED STONE
ON UP-HILL SIDE WITH LAYER OF COMPACTED ¢.. FIRM CLAY, ROCK Ets.,
STONE TO PROVIDE
RUNNING SURFACE { TO MINIMISE STONE QUANTITY
AND REDUGE VISUAL IMPACT
EXCAVATED TRACK - POOR GROUND FIGURE 4.6

EXCAVATED TRACK - FIRM GROUND

TYPICAL ACCESS
TRACK DESIGN

NOTE
VARIES ‘ VARES ‘ ROAD STONE TO BE DEPARTMENT OF
DRAINAG DRAINAGE TRANSPORT TYPE 1 OR OTHER APPROVED BY
ENGINEER.
[
] N €+l |/, FEXISTING GROUND LEVEL
vy ’/., = 7\2\ e 2= 25
| =B EXISITNG GROUND LEVEL = -
\ | Ay PEAT OR SUBSOIL NS S = E 55/  PEAT OR SUBSOIL
— Ry R = L— AN — R
COMPACTED STONE — 500-1000mm '— GEOGRID
:;m::;&m:ﬁ? COMPACTED STONE— _ 500-1200mm
TO MINIMISE EXCAVATION AND S TR TABe T,
DISTURBANCE OF PEAT
FLOATING TRACK- POOR GROUND EXCAVATED TRACK - WET GROUND
TOPSOIL OR VEGETATED LAYER OF PEAT
EXCAVATED MATERIAL USED R e
FOR TRACK CONSTRUCTION OR
REMOVED TO AGREED DISPOSAL \
EXISTNGGROUNDLEVEL =
SUBSOIL
WIDTH VARIES ‘
PEAT/SUBSOIL
P o
SR ey = o
EXISTING GROUND LEVEL /.2
DRAINAGE DITCH SUBGRADE LEVELLED = LAYOUTDWE /A I THLAYOUTNO. /A
WITH LAYER OF COMPACTED TO ALLOW THE REMOVAL OF SEVERE LOAD BEARING STRATUM | COMPACTED STONE
STONE TO PROVIDE ggag'ENTg. l(\)':qD T0 GENIIEEATE ROAD ROCK, FIRM CLAY ETC. DRAWING NUMBER
TRUCTION MATERIA!
RUNNING SURFACE 01307D2204-05
CUT TRACK - FLAT GROUND CUT TRACK - SLOPING GROUND

SCALE- 1:100 @ A3
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SOLWAYBANK
WIND FARM

FIGURE 4.7

CONTROL BUILDING &
SUBSTATION LAYOUT

£
PALISADE FENCING =
/ !
i Q\ EXTERNAL LIGHTING
i < i
|n_: L
GRID CODE | | GRID CODE GRID CODE AUXILIARY o < E
i COMPLIANCE COMPLIANCE COMPLIANCE I SPARE Tx o ©
EQUIPMENT| | EQUIPMENT EQUIPMENT X o
EMERGENCY EXIT — EMERGENCY EXIT S
-
i g !
A
e MINI WORK
DRYING & SHOP AREA
ROOM
.
AR —-
CONDITIONING __| WIND FARM RES SWITCH || UTILITY SWITCH RES STORE £
UNIT CONTROL ROOM ROOM ROOM o
OFFICE
RES BUNDED
STORE
KITCHEN| WC
- Vi AN x
/ £
]// Y ®
) I
m
im 31m - £
o o -—

SEWAGE DISPOSAL TO BE IN ACCORDANCE WITH

RELEVANT AGENCY REQUIREMENTS AND IN

ACCORDANCE WITH BUILDING REGULATIONS

CONCRETE AREA TO FACILITATE
PALLET LOADING EQUIPMENT

NOTE

1. ROOM DESCRIPTIONS AND POSITIONS OF DOORS,
GATES, INTERNAL WALLS AND EXTERNAL
EQUIPMENT ARE INDICATIVE ONLY AND ARE
SUBJECT TO REQUIREMENTS OF THE TURBINE
SUPPLIER AND GRID COMPANY.

2. LIGHTING & VENTILATION LEVELS WITHIN OFFICE
TO BE DESIGNED FOR OCCASIONAL USE.

3. LOCAL BUILDING MATERIALS AND FINISHES ARE
PROPOSED TO ENSURE THAT THE BUILDING IS IN
KEEPING WITH OTHERS IN THE AREA

4. RES STORE TO BE MINIMUM 100m?

5. MINI WORKSHOP AREA TO BE MINIMUM 16m?

LAYOUT DWG I T-LAYOUT NO.

N/A N/A
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APPROXIMATE LOCATION OF SATELLITE
[ BROADBAND DISH APPROXIMATELY 1.2m DIAMETER

NOTE: SUITABLE SAFETY SIGNAGE FOR HV ELECTRICAL
INSTALLATION TO BE INSTALLED ON DOORS

_

AIR CONDITIONING E
UNIT. 15}
PR— —_— o
[vewa > " " " " " &0
RwP
RWP
ACCESS RAMP 31 m |
FRONT ELEVATION !
N
RNAL LIGHTING R/
AIR CONDITIONING
€ UNIT. g
\
| 9m 1m 13m | 3m |
| T vewn ! !
APPROXIMATE LOCATION OF SATELLITE
BROADBAND DISH APPROXIMATELY 1.2m DIAMETER
AIR CONDITIONING
IT.
RWH RWI
n , = m LY m
ACCESS RAMP

REAR ELEVATION OF BUILDING ONLY

APPROXIMATE LOCATION OF SATELLITE
BROADBAND DISH APPROXIMATELY 1.2m DIAMETER

AIR CONDITIONING

UNIT.

PALISADE FENCING DARK GREEN.
REAR ELEVATION
‘F
nd
[ 3m | 13m [im| 9m |
[ [ VIEW 'B' 1 |

SOLWAYBANK
WIND FARM

FIGURE 4.8

CONTROL BUILDING AND
SUBSTATION ELEVATIONS

NOTES

1. ROOM DESCRIPTIONS AND POSITIONS
OF DOORS, GATES, INTERNAL WALLS
AND EXTERNAL EQUIPMENT ARE
INDICATIVE ONLY AND ARE SUBJECT
TO REQUIREMENTS OF THE TURBINE
SUPPLIER AND GRID COMPANY.

2. LIGHTING & VENTILATION LEVELS
WITHIN OFFICE TO BE DESIGNED FOR
OCCASIONAL USE.

3. LOCAL BUILDING MATERIALS AND
FINISHES ARE PROPOSED TO ENSURE
THAT THE BUILDING IS IN KEEPING
WITH OTHERS IN THE AREA

V =VENT
RWP = RAINWATER PIPE

LAYOUT DWG I T-LAYOUT NO.

N/A N/A
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CABLE DUCT CROSSING TO BE INSTALLED BY CIVILS SUBCONTRACTOR

. TRACK CONSTRUCTION, © .. .-

-

800 MIN

A\
SAND/GRAVEL

| —~GRANULAR FILL

+25/-0mm

150

2 No 1009 DUCTS
FOR SCADA PLUS SPARE

4 No 1002 DUCTS FOR POWER CABLES PLUS
SPARE & 1 No 50 DUCT FOR EARTH WIRE

TYPICAL SINGLE CIRCUIT DUCT CROSSING

SCALE 1:25

_ . TRAGKCONSTRUCTION. % " el AT ]
SAND/GRAVEL
| GRANULARFILL
zZ
s
o
g £
S
s
[aN]
ph
ooy ol Tas0e L L s - et A AT ] o
AR ERET I U et SMENEIP R
B a- A av., ’
2No100@DUCTS.  — |+ o o o STROEEE e R S

C20 CONCRETE J

4 No 1009 DUCTS. & 1 No 500 DUCTS.

TYPICAL DOUBLE CIRCUIT DUCT CROSSING

SCALE 1:20

TRENCHING AND CABLE INSTALLATION TO BE CARRIED OUT BY ELECTRICAL CONTRACTOR

650 MIN
600 MIN ?
Z| W
= WARNING TAPE
o —
Z| N i @ /
= WARNING TAPE Z
o - =
o
8 | COMPACTED | COMPACTED
BACKFILL BACKFILL
2 .. J—Lv caBLE 2] . .} MVCABLE
P - - - - - SCADA CABLE 4% ----- = SCADA CABLE
2 e~ = SUITABLE BEDDING MATERIAL ﬂl e - tee SUITABLE BEDDING MATERIAL
be 400 MIN be BARE EARTH CONDUCTOR E' 400 MIN bs BARE EARTH CONDUCTOR

SINGLE CIRCUIT CABLE TRENCH

SINGLE CIRCUIT CABLE TRENCH

(MET MAST SUPPLY)

SCALE 1:25

SCALE 1:25

900 MIN

300 MIN

800 MIN

7.

—WARNING TAPE

COMPACTED

BACKFILL
| —SCADA CABLE

— MV CABLE

SUITABLE BEDDING MATERIAL

75 600 MIN

™ BARE EARTH CONDUCTOR

DOUBLE CIRCUIT CABLE TRENCH

SCALE 1:25

E Y
N

ga\a

A
SOLWAYBANK
WIND FARM

FIGURE 4.9

CROSS-SECTION OF
UNDERGROUND CABLING

NOTES

1. RES SITE MANAGER TO BE
INFORMED PRIOR TO ANY
EXCAVATING TAKING PLACE.

2. 'PERMIT TO DIG' TO BE OBTAINED

PRIOR TO ANY EXCAVATING
TAKING PLACE.

3. SURVEY PROPOSED CABLE
ROUTE, STOP WORK
IMMEDIATELY AND CONTACT SITE
MANAGER SHOULD ANY EXISTING
CABLES BE ENCOUNTERED.
UPON APPROVAL HAND DIG ONLY
ADJACENT TO EXISTING
SERVICES.

4. CABLES TO BE INSTALLED IN A
SUITABLE AGREED BEDDING
MATERIAL.

5. MANUFACTURER'S CABLE
INSTALLATION GUIDELINES MUST
BE USED WHEN INSTALLING
CABLES.

6. ALL DIMENSIONS IN mm.
7. CABLE PLOUGH MAY BE USED

FOR CABLE RUNS GREATER
THAN 1km.

LAYOUT DWG T-LAYOUT NO.
N/A I N/A
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LARGE DIAMETER STONE.
SEE NOTE 2.

;

ROAD CONSTRUCTION
-DEPTH TO BE CONFIRMED
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STREAM
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MIN. COVER 500mm
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CONCRETE CULVERT (NOTE 1 & 3)

WIDTH TO BE DETERMINED FOR EACH SPECIFIC LOCATION

SOLWAYBANK
WIND FARM

FIGURE 4.10

TYPICAL SITE TRACK
WATER COURSE
CROSSING

NOTE:

1. CONCRETE CULVERT TO BE TO BS
5911, PART 100.

2. ROCK TO BE CLEAN CRUSHED OF
MIN. SIZE 100mm AND MAX. SIZE
300mm. IT IS IMPORTANT THAT NO
FINES ARE PRESENT IN THIS
MATERIAL.

3. FINAL SPECIFICATION TO BE
AGREED WITH SEPA

LAYOUT DWG T-LAYOUT NO.

N/A N/A
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