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1 INTRODUCTION
1.1 Background

1.2

1.3

Arcus Consultancy Services were commissioned by Infinergy to carry out a Peat Slide Risk
Assessment (PSRA) for the proposed Lochluichart Wind Farm Extension located between
Loch Glascarnoch and Lochluichart, approximately 18 Kilometres (km) north-west of
Dingwall. The extension is located on an area of mainly grazed upland heath. The site is
centred at National Grid Reference (NGR) E232590, N867900.

The Proposed Extension consists of a development of an additional 9 turbines, each with
a minimum generating capacity of 4MW, giving an installed capacity of 36MW. The
proposed site layout is shown on Figure 1 appended with this report.

Summary of conditions

A desk study of the site based on available geological and soils mapping indicated that
peat was possible along the north-east site boundary within localised areas in the centre
of the site. All other soil cover in the area is thin or absent of peat.

Onsite intrusive investigations confirmed that deposits across the site were generally thin,
but consistent with the desk-based assessment, deeper deposits existed within the north-
west proportion of the site. Additionally, localised pockets were noted in the central site.
Due to the proximity to potentially sensitive receptors, the undertaking of a PSRA was
considered necessary.

The following receptors were identified as part of the assessment and verified by site
visit:

Proposed infrastructure including, tracks, turbines, compounds and borrow pits;
Existing tracks and infrastructure;

Allt na Beinne Leithe Bige and associated tributaries;

Caothan Ban and associated tributaries; and

Allt Giubhas Mor and associated tributaries;

Assessment Approach

The PSRA has been carried out in accordance with the Energy Consents Unit, Scottish
Government (SG) guidance of 2017 titled 'Peat Landslide Hazard and Risk Assessments -
Best Practice Guide for Proposed Electricity Generation Developments', Scottish
Government.

In June 2014, the new 'Scottish Planning Policy'? (SPP) and 'National Planning Framework
(NPF3)'® were published. In relation to peat and the assessment of effects on resource,
NPF3 references Scottish Natural Heritage 'Scotland's National Peatland Plan'. These
policy, framework and guidance documents are therefore also considered in this PSRA.

The PSRA undertaken is based on;

Desk based assessment;

Site walkover;

An initial Phase 1 peat probing scheme;

A second Phase of probing comprising infrastructure specific probing; and
A hazard and risk ranking assessment.

1 https://www.gov.scot/Publications/2017/04/8868

2 http://www.scotland.gov.uk/Topics/Built-Environment/planning/Policy

3 http://scotland.gov.uk/Resource/0045/00453683.pdf

4 https://www.nature.scot/climate-change/taking-action/carbon-management/restoring-scotlands-peatlands/scotlands-national-

peatland-plan
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The area of the extension development subject to assessment was determined by the
emerging development layout which considered both anticipated peat deposits as well as
other physical and environmental constraints.

Infinergy Arcus Consultancy Services Ltd
December 2018 Page 3
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2 METHODOLOGY
2.1 Site Reconnaissance and Peat Probing

This PSRA has been undertaken in accordance with the SG guidance and in parallel with
the development design process.

Arcus Consultancy Services Ltd, were appointed to carry out the Stage 1 and 2 peat
probing for the Extension Il (development), undertaken over two distinct periods. Phase
1 probing occurred in April 2017 before supplementary Phase 2 probing re-commenced in
June 2018. These visits comprised probing on 50 meter (m) centres along the proposed
tracks at Lochluichart Wind Farm. Probes 25m perpendicular to the track centre line
were carried out on both sides for micro-siting purposes.

2.2  Development of Hazard Rank
The early stages of the PSRA including the desk study, site visit and peat probing were
carried out in parallel with the assessment of wider constraints and the development of
the windfarm extension layout. Following identification of peat depths within the site, the
assessment was carried out to determine the potential effects on the peat resource of
construction activities which would include:
e Construction of tracks;
e Excavation of turbine bases;
e Foundation construction;
e Construction of hardstanding; and
e The formation of borrow pits.
An assessment of the peat probing data and a review against desk study information was
undertaken and a hazard rank was calculated for different zones across the site reflecting
risk of peat instability / constraint to construction.
Where practical, the development layout was progressed to avoid areas of a risk score
above 'low'. Where this has not been achieved, areas effected have been discussed in
both the EIA as having significant effect, with relative mitigation measures proposed to
reduce this, and recorded on a risk register which sets out specific mitigation measures
which are considered necessary to reduce the risk of inducing instability.

Arcus Consultancy Services Ltd Infinergy
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3 GUIDANCE AND ASSESSMENT APPROACH
3.1 General Guidance on Peat Failure
The SG guidance divides peat instability into two categories, 'peat slides' and 'bog bursts'.
The guidance states that peat slides have a greater risk of occurrence in areas where:
e Peat is encountered at or near to ground surface level;
e The thicknesses are recorded in the region of 2.0m (above which, in general terms,
peat instability would increase with peat thickness); and
e The slope gradients are steep (between 5° and 15°).
Bog bursts are considered to have a greater risk of occurrence in areas where:
e Peat depth is greater than 1.5m; and
e Slope gradients are shallow (between 2° and 10°).
It should be noted however that peat instability events, although uncommon, can occur
out with these limits. Reports of bog bursts are generally restricted to the Republic and
Northern Ireland.
Preparatory factors which effect the stability of peat slopes in the short to medium-term
include:
Loss of surface vegetation (deforestation);
e Changes in sub-surface hydrology;
e Increase in the mass of peat through accumulation, increase in water content and
growth of tree planting or
e Reduction in shear strength of peat or substrate due to chemical or physical
weathering, progressive creep and tension cracking.
Triggering factors which can have immediate effect on peat stability and act on
susceptible slopes include:
¢ Intensive rainfall or snow melt causing pressures along existing or potential
peat/substrate interfaces;
e Snow melt;
e Alterations to drainage patterns, both surface and sub-surface;
e Peat extraction at the toe of the slope reducing the support of the upslope material;
e Peat loading (commonly due to stockpiling) causing an increase in shear stress; and
e Earthquakes or rapid ground accelerations such as blasting or mechanical movement.
Consideration of peat stability should form an integral part of the design of a windfarm
development. While peat does not wholly provide a development constraint, areas of
deep peat or peat deposits on steep slope should be either avoided through design and
micro-siting or mitigation measures should be designed to avoid potential instability and
movement.
Infinergy Arcus Consultancy Services Ltd
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4 DESK STUDY AND SITE VISIT SURVEY

4.1 Methodology

The purpose of the desk study and site visit was to gain a thorough understanding of site
conditions including topography, geology, existing peat instability and hydrology. The
outcome of this stage of the study was the determination of the areas requiring detailed
intrusive survey (by peat probing) and ultimately provide data for the assessment of peat
slide hazard and risk.

4.2 Desk Study Approach
The following sources of information were used as part of the desk study investigations:

e Scottish Government (SG) - 'Peat Landslide Hazard and Risk Assessments' December
2017;

e Scottish Government, Scottish Natural Heritage, SEPA (2017) Peatland Survey,

Guidance on Developments on Peatland;

The Scottish Government - Scotland’s Third National Planning Framework, 2014;

The Scottish Government - Scottish Planning Policy, 2014;

Soil Survey of Scotland - 'MacAulay Institute for Soil Research' 1984;

Soil Survey of Scotland - 'Scottish Peat Surveys' 1964;

British Geological Survey - Online Geolndex;

Ordnance Survey (OS) topographical information;

Assessments by other EIA specialists (specifically hydrology and ecology for data on

sensitive receptors); and

e Aerial and Satellite photography.

Following a review of these sources a site visit was undertaken, the purpose of which was
to verify the outcomes of the desk study and identify:

The general condition of peat deposits;
Evidence of any previous peat instability;

The presence of low lying wet/peat lands;
Watercourses and potential other receptors; and
Potential borrow pit locations.

4.3 Topography

The development was defined as two distinct areas, one to the east of the existing
windfarm spine road and one to the west. The western site area was open hillside,
locally steeply sloping, with a flatter low-lying area in the valley between Meallan Teth
and Beinn Liath Bheag, varying from 380m AOD to almost 500m AOD. The eastern site
area was generally flatter and sparsely forested, varying in levels between 330m AOD
and 360m AOD.

Localised peat hagging was noted in the vicinity of Allt Giubhais Mor in the east and in
the flatter areas in the vicinity of Caochan Ban in the west. Photographs from the site
visits and peat probing are included in Appendix C.

4.3.1 Geology

4.3.1.1 Superficial Soils

Published geological mapping of superficial soils indicates the site to contain peat in the
central and north-west site area. Till deposits typically comprising gravel, sand and silt
were shown across the majority of the site. In the northern section of the site area,
occasional peat deposits were shown.

Arcus Consultancy Services Ltd Infinergy
Page 6 December 2018
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4.3.1.2Bedrock Geology

4.4

4.5

Published bedrock geology mapping indicates the site to be underlain by Caradoc aged
rocks comprising Vaich Pelite Formation - Semipelite, Garnet and pockets of Glascarnoch
Psammite Formation — Psammite in the western area of the site. A geological fault was
recorded within the north-west site area orientated south-west to north-east, next to
Loch Luichart. No other faults were noted. No notable dykes are located within the
vicinity of the site.

Hydrology and Hydrogeology

The Core Study Area lies within the catchment of Loch Glascarnoch and Glascarnoch
River, approximately 1km north of the Proposed Development boundary, and is drained
by a series of tributaries of Allt Giubhais Mor and Allt Giubhais Beag.

Loch Glascarnoch is classed by SEPA as having ‘Moderate’ overall status while the
Glascarnoch River is classed as having ‘Bad’ overall status. The morphology of these
watercourses is typical of upland watercourses with steep gradients, fast flows and rocky
beds. Smaller water bodies were considered in the assessment, as described in section
1 of this report.

An initial desk-based review shows that the site is not likely to be underlain by significant
quantities of peat with only pockets present on flatter topography.

Peat Probing Methodology

Following the desk study, two phases of peat probing undertaken within developable
area. This involved probing with a Peat Probe at 100m centres (Phase 1) and 50m
centres (Phase 2) (as recommended in Scottish Peat Surveys, 1964°) with depths of peat
measured and locations recorded with a handheld GPS (Collector, ArcGIS).

The Phase 1 peat depths were recorded across the study area in a 100m grid pattern.
The probing was carried out to refusal, and the maximum depth recorded was 3.75m.
Phase 2 peat probing supplemented the first phase, in a targeted approach, probing
every 50m along proposed access tracks with adjacent micro-siting probing also for
micro-siting.

The area east of the existing windfarm track was generally thicker than the west, with a
maximum depth of 3.75m recorded (approximately 100m north-east of the proposed
T5). Phase 2 probing across the proposed infrastructure in this part of the site confirmed
that peat was generally greater than 1.0m, up to 2.5m at T4 and up to 3.0m and 2.5m
underlying proposed tracks between T4-T3 and T4-T5 respectively. However, thinner
peat deposits, in the region of 1.0m were recorded at T2, T3 and T5.

5 http://www.scotland.gov.uk/Resource/Doc/917/0120459.pdf

Infinergy Arcus Consultancy Services Ltd
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4.6 Peat Probe Results

During the course of the peat probing investigations, a total of 902 probes were
progressed within the study area and the table below summarises the recorded
thicknesses.

Table 12.5 summarises the recorded peat depths.

Table 12.5 — Peat Depth Summary

Peat Depth Range (m) No of peat probes Percentage of Total (%)
<0.5m (0.3m) 448 (350) 49.8 (38.8)

0.51m - 1.0m 302 33.5

1.01m - 1.5m 82 9.1

1.51m - 2.0m 39 4.3

2.01m - 2.5m 18 2.0

2.51m - 3.0m 9 1

>3.00m 3 0.3

The ‘Peat Probe Locations’ are shown on Figure 2 appended with this report, and details
of the probe records are included in Appendix B.

Based on the peat depth data collected on site a 'Recorded Peat Depths' are shown on
Figure 3.

It is apparent that from Table 1 and the Peat Depth Contour Plan that over 50% of the
study area returned peat depths less than 0.5m. As anticipated from the desk study, the
thickest peat deposits were generally recorded in flatter areas particularly across the
eastern areas of the development where locally peat was surveyed at depths up to
3.75m. A ‘Peat Depth Interpolation Map’ is illustrated on Figure 4.

To assess the relationship between peat thicknesses and slope gradient, Figure 5 has
been prepared showing 'Indicative Slope Gradients'. This shows that where steeper
slopes exist (i.e. steeper than 1:14 or 4°), peat thicknesses were found almost always
less than 0.5m and generally less than 0.3m.

Arcus Consultancy Services Ltd
Page 8
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5 HAZARD AND EXPOSURE ASSESSMENT

5.1 Background
A 'Hazard Ranking' system has been applied across the site based on the analysis of risk
of peat slide as outlined in the Scottish Government guidance. This is applied on the
principle:

Hazard Ranking = Hazard x Exposure

Where 'Hazard' represents the likelihood of any peat slide event occurring and 'Exposure’
being the impact or consequences that a peat slide may have on sensitive receptors that
exist on and around the study area.

5.2 Methodology
The determination of Hazard and Exposure values is based on a number of variables
which impact the likelihood of a peat slide (the Hazard), and the relative importance of
these variables specific to the site.
Similarly, the consequences or Exposure to receptors is dependent on variables including
the particular scale of a peat slide, the distance it will travel and the sensitivity of the
receptor.
In the absence of a predefined system, the approach to determining and categorising
Hazard and Exposure is determined on a site by site basis. The particular system
adopted for the Proposed Development PSRA assessment is outlined in the following sub
sections.

5.3 Hazard Assessment
The potential for a peat slide to occur during the construction of a windfarm depends on
several factors, the importance of which can vary from site to site. The factors requiring
considerations would typically include:
e Peat depth;
e Slope gradient;
e Substrate material;
e Peat strength;
e Relief;
e Evidence of instability or potential instability;
e Vegetation cover; and
e Hydrology.
Of these, peat depth and slope gradient are considered to be principal factors. Without a
sufficient peat depth and a prevailing slope, peat slide hazard would be negligible. For
the Development, the substrate material is also considered a relevant factor in relation to
slide.

Infinergy Arcus Consultancy Services Ltd
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Hazard Rating

When several factors may impact on the Hazard potential, a relative ranking process is
applied attributing different weighting to each factor as shown below.

Table 2: Coefficients for Slope Gradients

Slope Angle (degrees)

Slope Angle Coefficients

Slope < 2°

2° < Slope < 4°

4° < Slope < 8°

8° < Slope < 15°

Slope >15°

1
2
4
6
8

Table 3: Coefficients for Peat Thickness and ground condjtions

Peat Thickness

Ground Conditions Coefficients

Peaty or organic soil (<0.5m) 1
Thin Peat (0.5 — 1.5m) 2
Thick Peat (>1.5m) 3*
Slips /collapses / creep / flows 8

* - Note that thicker peat generally occurs in areas of shallow gradient and records
indicate that thick peat does not generally occur on the steeper gradients.

Table 4: Coefficients for Substrate

Substrate Material Substrate Coefficients
Sand/gravel 1

Rock 1.5

Clay 2

Not proven 3

Slip material (Existing materials) 5

The Hazard Rating Coefficient for a particular location is calculated using the following

equation:

Hazard Rating Coefficient = Slope Gradient x Peat Thickness x

Substrate

From the Hazard Rating Coefficient, the risk to stability can be ranked as set out in Table

5.
Table 5: Hazard Rating

Hazard Rating Co-efficient Potential Stability Risk (Pre-Mitigation)
<5 Negligible

510 15 Low

16 to 30 Medium

31to 50 High

> 50 Very High

Arcus Consultancy Services Ltd
Page 10

Infinergy
December 2018



Appendix 13.D - Peat Slide Risk Assessment

9

Lochluichart Wind Farm Extension 11 ARCUS

55

Exposure Assessment

The main Exposure receptors identified within the site and surrounding area which could
potentially be affected in the event of a peat slide were existing windfarm infrastructure,
watercourses and associated tributaries.

The impact of a peat slide on receptors can be assessed on a relative scale based on the
potential for loss of habitat, a historical feature or disruption/danger to the public. To
effectively assess the impact, the assessment of Exposure effect must also consider the
distance between the hazard and the receptor, and the relative elevation between the
two.

5.6 Exposure Rating
Similar to the Hazard Rating, the Exposure Ratings were determined using relative
ranking process by attributing the different weighting systems to each factor as shown
below:
Table 6: Coefficients for Impact Receptor
Receptor Receptor Coefficients
Tracks/footpaths 2
Non-critical infrastructure, minor/private roads 3
Minor watercourses and tributaries, critical 6
infrastructure (pipelines, motorways, dwellings,
business properties).
Residential Properties/Community, 8
Watercourses/Lochs, important habitat
Table 7: Coefficients for Distance from Receptor
Distance from Receptor Distance Coefficients
>1km 1
100m to 1 km 2
10m to 100m 3
<10m 4
Table 8: Coefficients for Receptor Elevation
Receptor Elevation Elevation Coefficients
< 10m 1
10m to 50m 2
50m to 100m 3
> 100m 4
The Exposure Rating Coefficient for a particular location is calculated using the following
equation:

Exposure Rating Coefficient = Impact Receptor x Distance x Elevation
From the Hazard Rating Coefficient, the risk to stability is can be ranked as set out in
Table 9.

Infinergy Arcus Consultancy Services Ltd
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Table 9: Exposure Rating

Exposure Rating Co-efficient Potential Stability Risk (Pre Mitigation)
<10 Very Low

11to 20 Low

21to 30 High

31to 50 Very High

>50 Extremely High

5.7 Rating Normalisation

In order to achieve an overall Hazard Ranking in accordance with the Scottish
Government Guidance, the Hazard and Exposure Rating Coefficient derived from the
coefficient tables are normalised as shown in Table 10.

Table 10: Rating Normalisation

Hazard Rating

Exposure Rating

Current Scale

Normalised Scale

Current Scale

Normalised Scale

< 5 Negligible <10 Very Low
5to 15 Low 11 to 20 Low
15 to 31 Medium 21 to 30 High

31 to 50 High

31 to 50 Very High

>50 Very high

1
2
3
4
5

>50 Extremely High

1
2
3
4
5

The record of the Hazard Rank Assessment is included in Appendix B of this report.

Arcus Consultancy Services Ltd
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6 HAZARD RANKING

Having identified the rating coefficients as defined in Section 5 of this report, it is possible
to categorise areas of the site with a Hazard Ranking by multiplying the Hazard and
Exposure Rating. Hazard Ranking and associated suggested actions matrix are shown in
Tables 12 and 13 below:

Table 12 - Hazard Ranking and Suggested Actions

11-16

Hazard Ranking

Medium

Action Suggested in the Scottish Executive Guidance

Project should not proceed unless hazard can be avoided or
mitigated at these locations, without significant environmental
impact, in order to reduce hazard ranking to low or less

5-10

Low

Project may proceed pending further investigation to refine
assessment. Mitigation of hazards maybe required through micro-
siting or re-design at these locations.

Negligible

Project should proceed with monitoring and mitigation of peat
landslide hazards at these locations as appropriate.

Table 13 - Hazard Ranking Matrix

5| Low Low Medium
4 | Negligible Low Medium Medium
g’ 3 | Negligible Low Low Medium Medium
=
§ 2 | Negligible Negligible Low Low Low
§ 1 | Negligible Negligible Negligible Negligible Low
1 2 3 4 5

Exposure Rating

Receptor exposure was assessed for each of the four hazard zones using the approach in
A summary of the Hazard Ranking result for each identified area is
summarised in Table 14 and is presented in Figure 6 'Hazard Ranking Zonation Plan'.

Section 5.

Infinergy
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7 SLIDE RISK AND MITIGATION
7.1 General
The PSRA has shown the site to be of generally negligible or low hazard ranking, with
two isolated area recorded as medium risk, which were not within areas proposed for
infrastructure. Following receipt of the finalised infrastructure layout it and development
specific risk register has been prepared and is provided.
Where the hazard ranking has been lowered through mitigation measures, the original
ranking will remain in the overall hazard zoning plan and this should be acknowledged
should there be future amendments to the infrastructure layout.
While the specific recommended mitigation in the low and medium ranked areas are
proposed and are embedded in the design at EIA stage, it remains necessary for detailed
design and construction of the development infrastructure to be undertaken in a
competent and controlled manner.
The embedded mitigation and good practice measures are set out in Section 7.2. It
should be noted that the mitigation measures defined are not exclusive and other forms
of mitigation may well be required and should be developed by designers and
implemented during construction of the scheme.
Table 14 - Risk Register
Hazard Area and Unmitigated Hazard Mitigated Hazard
Infrastructure
Hazard | Infrastructure | Ranking Key Aspects Specific Ranking
Area Affected Actions
H1 T9 Low. Location and Intrusive Negligible
topography: Eastern investigations
face of Bein Liath should ascertain
Bheag - Steeply the nature of the
sloping east. resulting soft
ground
Hydrology: north-east re.cord-efj.
of Caochan Ban. Micrositing onto
thinner peat is
recommended in
Peat Depth: (min) this area.
0.0m - (max) 1.50m.
Generally <1.00m
Slope Gradient: 15° to
30°
Exposure: Proposed
turbine and associated
infrastructure
H2 T8 Negligible Location and No specific Negligible
topography: Eastern actions for this
face of Bein Liath area.
Bheag - Steeply
sloping east.
Hydrology: north-east
of Caochan Ban.
Peat Depth: (min)
Arcus Consultancy Services Ltd Infinergy
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0.0m - (max) 0.75m.
Generally <0.50m

Slope Gradient: 15° to
30°

Exposure: Proposed
turbine and associated
infrastructure

H3

Track section
between T7
and T8

Low

Location and
topography: Low lying
valley between
Meallan Caoruinn and
Meall nan Caorach.

Hydrology: north-east
of Caochan Ban.

Peat Depth: (min)
0.0m - (max) 0.75m.
Generally <0.50m

Slope Gradient: 15° to
30°

Exposure: Proposed
tracks

If required
micrositing onto
thinner peat is
recommended.

Negligible

H4

No
Infrastructure
proposed

Negligible

Location and
topography: Southern
side of Meallan teth,
sloping south.

Hydrology: Allt na
Beinne Leithe Bige
located in the
southern area of zone
HA4.

Peat Depth: (min)
0.0m - (max) 2.20m.
Generally <0.50m

Slope Gradient: 5° to
15°

No specific
actions for this
area.

Negligible

H5

T11 and
associated
infrastructure

Negligible

Location and
topography: South-
eastern side of
Meallan teth, steeply
sloping south.

Hydrology: tributary
of Allt na Beinne
Leithe Bige

No specific
actions for this
area.

Negligible

Infinergy
December 2018
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Peat Depth: (min)
0.0m - (max) m.
Generally <1.0m

Slope Gradient: 15° to
30°

Exposure: Proposed
turbine and associated
infrastructure

H6

T6, T7 and
associated
infrastructure

Negligible

Location and
topography: Near top
of eastern face of
Meallan Caoruinn,
steeply sloping east,
north-east

Hydrology: No
significant
watercourses in
vicinity. Allt na
Beinne Leithe Bige to
the north

Peat Depth: (min) 0 m
- (max) 1.4m.
Generally, <1.0 m

Slope Gradient: 15° to
30°

Exposure: Proposed
infrastructure

No specific
actions for this
area.

Negligible

H7

Borrow Pit,
existing tracks

Negligible

Location and
topography: Eastern
face of Meallan
Caoruinn

Hydrology: No
significant
watercourses in
vicinity. Allt na
Beinne Leithe Bige to
the north.

Peat Depth: (min) Om
- (max) 1.5m.
Generally, <0.50m

Slope Gradient: 10° to
30°

Exposure: Proposed
infrastructure

No specific
actions for this
area.

Negligible

Arcus Consultancy Services Ltd
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Appendix 13.D - Peat Slide Risk Assessment

Lochluichart Wind Farm Extension 11

S
ARCUS

H8

T5, substation
compound,
existing tracks

Negligible

Location and
topography: East of
existing track, low-
lying in valley
between Eastern face
of Meallan Caoruinn
and the west of
Socach Allt Giubhais

Hydrology: Tributaries
of Allt Giubhais Mor in
the north.

Peat Depth: (min)
0.1m - (max) 1.1m.
Generally, <1.0m

Slope Gradient: 10° to
30°

Exposure: Proposed
electrical compound,
infrastructure

No specific
actions for this
area.

Negligible

HO

Substation
compound,
existing tracks

Low

Location and
topography: East of
existing track, low-
lying in valley
between Eastern face
of Meallan Caoruinn
and the west of
Socach Allt Giubhais,
localised hagging in
vicinity of water
courses.

Hydrology: Allt
Giubhais Mor

Peat Depth: 3.25
(max) 1.1m.
Generally 1.50m -
2.0m

Slope Gradient: 0° to
10°

Exposure:
watercourses

No development
proposed in this
area. No

specific actions.

Low

Infinergy
December 2018
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ARCUS Lochluichart Wind Farm Extension 11
H10 T2, T3 and T4 Negligible Location and Micrositing onto Negligible
and associated topography: West of thinner peat is
infrastructure Socach Allt Giubhais, recommended in
localised hagging in this area.
vicinity of water
courses. Adoption of
floating track
Hydrology: Allt construction
Giubhais Mor techniques.
Peat Depth: 3.25
(max) 1.1m.
Generally 1.50m -
2.0m
Slope Gradient: 0° to
50
Exposure: Proposed
infrastructure
7.2 Embedded Mitigation

7.3

Embedded mitigation includes measures taken during design of the Development to
reduce the potential for peat slide risk. In summary the principal measures that have
been taken are:

e Locating infrastructure on shallower slopes, where possible; and
e Locating infrastructure on areas of shallow peat (or no peat) where possible.

Peat Slide Mitigation Recommendations

The following mitigation measures should be adopted post consent stage to validate the
PSRA and influence the detailed design of the Proposed Development:

Ground investigations prior to detailed design;

¢ Identification of areas sensitive to changes in drainage regime prior to detailed
design;
Update the PSRA as necessary following detailed ground investigations;

e Development of a drainage strategy that will not create areas of concentrated flow
and will not affect the current peatland hydrology;

e Design of a development drainage system for tracks and hardstanding that will
require minimal ongoing maintenance during the operation of the windfarm;

e Inspection and maintenance of the drainage systems during construction and
operation;

¢ Identification of suitable areas for stockpiling material during construction prior to
commencement of works; and

e Consideration of specific construction methods appropriate for infrastructure in peat
land (i.e geogrids) as part of design development.

Arcus Consultancy Services Ltd
Page 18
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P
xgj)

Lochluichart Wind Farm Extension 11 ARCUS

8

CONCLUSIONS

This PSRA has been undertaken for the proposed Lochluichart Windfarm Extension Il in
accordance with the SEG. The early stages of the assessment included a desk study and
site walkover followed by a Phase 1 intrusive investigation exercise with peat probes
driven at 100m centres within the study area and a Phase 2 intrusive investigation
exercise with peat probes driven at 50m centres within the study area. The information
gathered during this investigation was used to develop a Hazard Ranking across the
Proposed Development site.

Through intrusive survey by probing, scoped based on desk study and site visit, it has
been demonstrated that a majority of the site is underlain by thin or negligible deposits of
peat, particularly the western site area. Deeper deposits (up to 3.75m) exist in flatter
areas generally in the eastern site area.

Based on the scope of the study, the PSRA shows the site to be generally of negligible or
low hazard, with only two isolated areas recorded as presenting a medium ranking out
with the proposed development footprint.

The Proposed Development will be designed where practicable to avoid areas with a
hazard ranking above 'low'. Notwithstanding this, infrastructure should be checked on
site and micrositing adopted if required in order to maintain the design objective of
avoiding peat slide risk.

Infinergy Arcus Consultancy Services Ltd
December 2018 Page 19



\J) Appendix 13.D - Peat Slide Risk Assessment
ARCUS Lochluichart Wind Farm Extension |11
APPENDIX A - DRAWINGS
Arcus Consultancy Services Ltd Infinergy

Page 20 December 2018



Reproduced from Ordnance Survey digital map data © Crown copyright 2018. All rights reserved. License number 100048606

231400 231600 231800 232000 232200 232400 232600 232800 233000

233200

233400

233600

233800

234000

234200

234400

234600

234800

235000

869000 869200 869400 869600 869800 870000 870200 870400 870600 870800 871000

868800
4
]
\

868600
—
(o))

D-
L d

868400

868200

868000

867800

\
\
\

LS
LY
@5 S~

-

-

’® T4

231400 231600 231800 232000 232200 232400 232600 232800 233000

233200

233400

233600

233800

234000

234200

234400

234600

234800

235000

868000 868200 868400 868600 868800 869000 869200 869400 869600 869800 870000 870200 870400 870600 870800 871000

867800

|:| Site Boundary

@ Proposed Turbine Location
=== Access Tracks
Borrow Pit
- Sub-station / Control Building

1:12,500 Scale @ A3

A

0 0.25 0.5 km

Produced By: RL Ref: 2414-REP-023

Checked By: AG Date: 16/11/2018

Site Layout Plan
Figure 1

Lochluichart Extension II
Peat Slide Risk Assessment

P:\Projects\Engineering\Engineering EIA\2414 Lochluichart Extension II.aprx\2414-REP-023 Figl Site Layout Plan




Reproduced from Ordnance Survey digital map data © Crown copyright 2018. All rights reserved. License number 100048606

231400 231600 231800 232000 232200 232400 232600 232800 233000 233200 233400 233600 233800 234000 234200 234400 234600 234800 235000

871200
871200

871000
871000

870800
870800

|:| Site Boundary

@ Proposed Turbine Location

870600
870600

= = = Access Tracks
Borrow Pit
- Sub-station / Control Building

o Peat Probe Locations

869800 870000 870200 870400
[ ]
[ ]
[ ]
L]
[ ]
869800 870000 870200 870400

869600
869600

869400
[ ]
869400

[ [ ] ° [ ° ° ° ° ° ° [ )

869200
]
869200

869000
[ ]

869000

868800
868800

Gans
° % ® o o ¢ A4
o ]
‘.. EOmOmOm 9 = ..——-'
[ ]

° o v

868600
[ ]
=
Q
&:
» -‘.g-
[ )
o
[ ]
[ )
[ )
[ ]
[ ]
[ )
[ )
[ )
868600

1:12,500 Scale @ A3

0 0.3 0.6 km A

868400
868400

Produced By: RL Ref: 2414-REP-024

Checked By: AG Date: 16/11/2018

868200
868200

Peat Probe Locations
Figure 2

868000
868000

Lochluichart Extension II
Peat Slide Risk Assessment

231400 231600 231800 232000 232200 232400 232600 232800 233000 233200 233400 233600 233800 234000 234200 234400 234600 234800 235000

P:\Projects\Engineering\Engineering EIA\2414 Lochluichart Extension II.aprx\2414-REP-024 Fig2 Peat Probe Locations



Reproduced from Ordnance Survey digital map data © Crown copyright 2018. All rights reserved. License number 100048606

231400 231600 231800 232000 232200 232400 232600 232800 233000 233200 233400 233600 233800 234000 234200 234400 234600 234800 235000
o
o
o~
N
@
o
o
o
N
@
o
o
@
R
@
o
o
O
o
~
@
o
o
=
o
~
@
o
o
o~
o
~
@
o
o
o
o
~
@
o
2
% ) ° ® [ ] )
@
s ° ° o
% e 20
Q ° o ° DY
= 8
oo
. [ o L LT (X}
. . . i ° oo
o S-ng .."
? DyAnS) o0 ®
2 o - " e o o o o o
@ °y ° @&l3)
L) RS2}
ede Wi
8 . [
§ ° o ® .|'0 ° ° ° o ° ° oi o
3 ° .‘ ° ° oo
o o % o o . * . o 000
o o
L X
IS o) I 8 °°
S . L/ ® ° o ® oo
g P o ‘-:. °
. xr}
o" b . H
° .,.0 ° o o o oo
‘e .
eoe
8 :'\ ° o ® :.’-
REGR
8 . . N4
@ ° ° S vz
. ® o ® 0o %o o -
° | ° 3. .. O mOmOm @ am o> w» =
o o °®
o
o
3 °
O
@ .
° ° .
o
o
=
[~e}
O
[°e]
o
o
o
[~}
O
[°e]
o
o
o
e}
O
[°e]
231400 231600 231800 232000 232200 232400 232600 232800 233000 233200 233400 233600 233800 234000 234200 234400 234600 234800 235000

868200 868400 868600 868800 869000 869200 869400 869600 869800 870000 870200 870400 870600 870800 871000 871200

868000

|:| Site Boundary

@ Proposed Turbine Location
= == Access Tracks
Borrow Pit
D Sub-station / Control Building
*  Peat Probe Locations
Peat Depths (m)

0-0.50

0.51-1.00
1.01-1.50
1.51 - 2.00
2.01-2.50
2.51-3.00

I 3.01-3.50
P 3.51-4.00

1:12,500 Scale @ A3

BN B E—
0 0.2 0.4 km

A

Produced By: RL Ref: 2414-REP-035

Checked By: AG Date: 16/11/2018

Interpolated Peat Depths
Figure 3

Lochluichart Extension II
Peat Slide Risk Assessment

P:\Projects\Engineering\Engineering EIA\2414 Lochluichart Extension II.aprx\2414-REP-025 Fig3 Interpolated Peat Depths




Reproduced from Ordnance Survey digital map data © Crown copyright 2018. All rights reserved. License number 100048606

231400 231600 231800 232000 232200 232400 232600 232800 233000 233200 233400 233600 233800 234000 234200 234400 234600 234800 235000
o o
o o
o o
S S
~ ~
@ @
o o
o o
@ [°e}
o o
~ ~
@ @
o o
o o
O O
o o
~ ~
@ @
o o
o o
< <
o o
~N ~
@ @
o o
o o
o~ o
o o
~ ~
[ce] [ee}
o o
o o
o o
o o
~ ~
[ce] e}
o o
o o
[°e] [°e}
[o} [oN}
O O
[°e] [°e)
Ti1
S T2 S
5] 5 5]
/ N
V4 \\
V4
o T9 V4 \ o
3 @ J \ 3
O O
@ \ (] \T3 ®
\ ! @
\ \ )

g \ \ ' 2
g \ \ ) g
\ \ |

] \‘ \
g @ \ \ g
g ‘ ) 8
8 ' =) 17 0 8
\ 4 L\ \ ]
\ P \ N (]
S \ 4 \ / S
2 N \ < * 2
® @‘ -~ @ ™ &
[ -
T5 L JP -
S | S
2 6 @ \ 2
G ‘ O
[°e] [°e]
\
\
S \ 3
R 2 ¥
3 - 3
[°e] [5e}
N L4

o o
o o
o o
[2e} [~}
O O
[°e] 5o}
o o
o o
o [=3
[~e} >}
O O
[°e] 5o}
o o
o o
<<} <<}
~ ~
O O
[°e] 5o}

231400 231600 231800 232000 232200 232400 232600 232800 233000 233200 233400 233600 233800 234000 234200 234400 234600 234800 235000

|:| Site Boundary

@ Proposed Turbine Location

=== Access Tracks

Borrow Pit

Sub-station / Control Building
Slope Gradient (Deg)

0-5

5-10

10-15

15-30

> 30

1:12,500 Scale @ A3

A

0 0.25 0.5 km

Produced By: RL Ref: 2414-REP-026

Checked By: AG Date: 22/11/2018

Slope Gradient
Figure 4

Lochluichart Extension II
Peat Slide Risk Assessment

P:\Projects\Engineering\Engineering EIA\2414 Lochluichart Extension II.aprx\2414-REP-026 Fig4 Slope Gradient




Reproduced from Ordnance Survey digital map data © Crown copyright 2018. All rights reserved. License number 100048606

=] 231400 231600 231800 232000 232200 232400 232600 232800 233000 233200 233400 233600 233800 234000 234200 234400 234600 234800 235000 =]
5 5
g g
5 5
= =
= 8
5 5
|:| Site Boundary
3 8 . i
g g @ Proposed Turbine Location
[ee] [ee}
= = = Access Tracks
g g |:] Borrow Pit
” - I~ sub-station / Control Building
Hazard Ranking
S g
g g Negligible
Low
o o
S S
S S
[ee] [2e}
o o
2 2
8 8
HSD) L
8 7 Ti1 Ab. 2
/
H1T9 ’ N
=) H4 / \ 3
@ ) \
@ \ ] \T ©
\ ! 3]
- \ \ H9 v -
g \ \ | g
8 \ \ H7 ) g
\ \ |
\ \‘ \
1T8 \
g HD \ 1 g
3 f . LY " g
P H10
\ ’ ‘ée \ !
\ / \ \ ]
S \ ,’ \ ! S
e} \ [}
: . 5 O~ o :
L d
\
o . o
S o \ 1l 2
8 1 N 8
\ \
\ \ 1:12,500 Scale @ A3
; X ; A
2 v 3 0 310 620 m
[°e] \ 5o}
' N [
J Produced By: RL Ref: 2414-REP-027
/
S =) Checked By: Date: 16/11/2018
8 o
8 8
Hazard Rank Zonation Plan
g g Figure 5
8 8
Lochluichart Extension II
2 g Peat Slide Risk Assessment
@ 231400 231600 231800 232000 232200 232400 232600 232800 233000 233200 233400 233600 233800 234000 234200 234400 234600 234800 235000 @
P:\Projects\Engineering\Engineering EIA\2414 Lochluichart Extension II.aprx\2414-REP-027 Fig5 Hazard Rank Zonation Plan




(-

-

Appendix 13.D - Peat Slide Risk Assessment )

Lochluichart Wind Farm Extension 11 ARCUS
APPENDIX B - HAZARD RANK ASSESSMENT RECORDS

Infinergy Arcus Consultancy Services Ltd

December 2018 Page 21



233005.6
2328985

232889
23279.4
2326981
2326893
2326004
232503.8

232495
2324069
2323621
2322084
2321948
2320999
2320006
2319922

2327015
2327998

Y

868408.6

868398.9
8

867303.9
867306

23.01340793]

Slope Co-efficient

© 00 ® 0 B O G G o G o 00 G0 0 00 GY 0 G GO 00 G B9 00 BB GO 00 B9 00 00 OV B 00 A O A G A S A O A0 5O N OG0 0 00 0 00 00 G 000 GO0 00 G900 G B9 00 B9 Q1 00 N 0D B G DG S B A GG S (90000 00 00 09 00 0O Oy 09 00 G) OO G G 00 ) 00 (B G0 00 O 00 O B 00 00 G900 Or Q) B B Q) G G5 01 00 BB 00 00 O 00 00 G0 O A N 00 05 Q1 00 N O O G 00 0o GO

PEAT DEPTH

Peat Level

434.1|

Peat Co-efficient

F N RN ENNNN R NR R R R R R R R R R R RN R RN R RN R R R NE RN R NNNRE R R RN BON R RN R R R RN R R R R R R NENNRN R R RN KRR R R R R R R NN BWRENWN R R NENNRE R R AN ENRNNNNE R R R R R R R R RN NERENNNRE NN R R R R R R NE R ENRENNNRE R R R R RN R

rock
sand and gravel
rock
rock
rock
rock
rock
rock
rock

Gen Substrate

Substrate Co-eff.

Risk Rating Coefficient Risk Rating Normalisation Receptor
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Water Feature Minor
Water Feature Minor
Water Feature Minor
Water Feature Minor
Water Feature Minor
Water Feature Minor
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Water Feature Minor
Water Feature Minor
Water Feature Minor
Water Feature Minor
Water Feature Minor
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Water Feature Minor
Water Feature Minor
Water Feature Minor
Wind Farm Layout
Water Feature Minor
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Roads, Tracks, Paths
Wind Farm Layout
Water Feature Minor
Water Feature Minor
Water Feature Minor
Water Feature Minor
Water Feature Minor
Wind Farm Layout
Water Feature Minor
Water Feature Minor
Water Feature Minor
Water Feature Minor
Water Feature Minor
Roads, Tracks, Paths
Wind Farm Layout
Wind Farm Layout
Water Feature Minor
Water Feature Minor
Wind Farm Layout
Wind Farm Layout
Water Feature Minor
Water Feature Minor
Wind Farm Layout
Water Feature Minor
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Water Feature Minor
Roads, Tracks, Paths
Wind Farm Layout
Wind Farm Layout
Water Feature Minor
Water Feature Minor

Water Feature Minor
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Roads, Tracks, Paths
Water Feature Minor
Wind Farm Layout
[Roads, Tracks, Paths
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Roads, Tracks, Paths
Water Feature Minor
Water Feature Minor

[Roads, Tracks, Paths
[Roads, Tracks, Paths
Water Feature Minor
Water Feature Minor
Water Feature Minor
[Roads, Tracks, Paths
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Wind Farm Layout
[Roads, Tracks, Paths
[Roads, Tracks, Paths
Water Feature Minor
Water Feature Minor
Water Feature Minor
Water Feature Minor
Water Feature Minor
Water Feature Minor
Wind Farm Layout

[ Wind Farm Layout

2414 - Lochluichart - PSRA - Tabulated Peat Probe Data

Receptor Co-eff.

BWO DDA DD NN BN NN NN NG E6EEEENOD AN NGO 00N W W W e R e W EWEE N DO NG 6 WEEWEWEEEEBYELYNLDNNATWLND BEBWONWONWWDANWVWNDNNNDNLNNNDAWNBRB VR BROWDNOWBRWANDNNDDNWWWBERDND RN DN NN NNN G DG W ® W

Distance
58.6110416
44.04903502

39.27767495
0

0
1224743912

15.13850512
0
0
3417258734
0

0
130.0476869
32.4574008
3765014474
30.93321457
0

0
84.20785278

135.0525775
63.79891145

Receptor Dist Co-eff.

W W W W W W W W W W B W W W W W W W W R B W W R W R W W W W B LW W W B W 0 Wl WL B L Wl B B Wl W B B W W R BB Wl W W W W W W W W W W W

ifference (remove =/-)

Receptor elevation Co-eff

R R R R R R PR N RN R R R R R R NRE R RN R R R R NNR RN R R R R R R R R R R R R R R R R R R R R R R NNNNE R NRE R R R R R R R R R R R R NNRNNNRNNRE R R R R R R R R R NRERE N R R R R R R R R R R R R R R R R R RNNRRRENRRRE R R R R R ENNNNNRE R NN R NN R RN RN R R R R

Impact Rating

EERRReabobboboboboboadbiRoololoovone

© &

voglRoolskEolloeoolRolRvrvoviEovEkahoohlovooooo o EREEREEEC RN BE Yok ER e lEhaRbhhba 000 olRooRgd

boBEEEREERORccncnaB0oRE

-~

Impact Rating Normalisation

Hazard Ranking

NN O RO AN OWA LN NN NN ANNEANN WA BB NN S S B ws AWNN WA AN S AW WW AR WARE S WNEENNN AN WWNON B AR S S O A ANNA AN AN WO O EANWA RN ARE SO E OB WWNNAANNEON SR S AWD AR AS S D RO A AWWBAENE NN N WEN



&

8

EE R BEEE YIS I SIS
TRR2BBRIIIISATIING

L T TR
L8LE8E88838B8Y
8282282888884

ExiabhELRES

232596.8
2327005
2326993
232799.8
2330966
233195.1

2332813

867201.2

867203
867398.6
8671017
868402.3
868502.6

869695.7
869776.6

16.2876695|

6.191567828|

P NN RO RN O N BN D DO N DRBDREEEENDNENEONEE R EEEE R R ENNE RN NEENN AN S ON AN RO AONARENNNNERE QOO A SRR ES G XK. RN®N QNN R©®NDNEDRNDNDDRNBRNANNEEEEEEEONEENAENGON®REANDN S 0®AEDENDN D ® 0 ®

F R R RN R RN N L RN R R BN REE R RNNE RN EENNNE N NG UNWRNNNNNBWN NGNS ENNNNNGONRNNGE R RN R WNGEN NG BENNE R NWGBRENREN R R R NN RENNNNNNNNENE R AN NN NNN NS ENNNREWNE RN NN BN W W R R R R R R R R R NRER R R R R R NN RN

sand and gravel
sand and gravel
clay
rock
sand and gravel
rock
rock
rock
sand and gravel
rock
sand and gravel
clay

sand and gravel
sand and gravel
rock

sand and gravel

sand and gravel
rock
sand and gravel
rock
rock
sand and gravel
sand and gravel
rock
rock
rock
rock
sand and gravel
rock
sand and gravel
rock
rock
clay
rock
rock
sand and gravel
rock
sand and gravel
rock
sand and gravel
rock
rock
rock
rock
sand and gravel
rock
clay
rock
sand and gravel
clay
rock
sand and gravel
rock
rock
sand and gravel

sand and gravel
sand and gravel
sand and gravel

sand and gravel
rock
clay
clay
rock

sand and gravel
clay
sand and gravel
clay
rock
clay
sand and gravel
sand and gravel

dlay
sand and gravel
rock

clay
sand and gravel
rock
rock
rock
sand and gravel
clay
sand and gravel
sand and gravel
sand and gravel

Water Feature Minor
Wind Farm Layout
[Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Wind Farm Layout
Wind Farm Layout
Roads, Tracks, Paths
Wind Farm Layout
Wind Farm Layout
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Wind Farm Layout
Roads, Tracks, Paths
[Roads, Tracks, Paths
Water Feature Minor
Water Feature Minor
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Water Feature Minor
Water Feature Minor
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout

Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths

Roads, Tracks, Paths

NN OO ANNNNN WO BB W LW NDNANLNDANLNNNNANDNAN N NN N BWNDD N DN W WEWWLWWBEDBEDBRBVRDBDWBRRADRNDDNANN DD D WEWEDWWE WL EE®EEWEEEEEWEEEELDDR NN NN W WELONWLWEWOANNBLNNNNND®ENEE 8NN NN ® o

137.0203664

1564890136
0

0
66.83084276

54.40309297

0
43.73785825

1215202918
0

0
4065537076

7457205352

W R W W W W W W W W Wb W R R W W W W W Wl W W W W0 W L Wl W W W R Bl L W W 0 Wl L W L 00 Wl 0 W L L W U W 0 W W B B W L W 0 W W B W W W W W W W W R W W W s R W s EE W WA R ®W W

N N N U T Y

EhReocRbabiiEbbhooRoolohoooohhoolononnollocconnm ol i

&

chEBROROCLOLOLE ©OE

PR ER 00O R CRE PP R E R RN R R R R R B bbb a b b s PR E bR R OO0V LOLOLLLVLOR PV LLLEEEEEE R 565k

NN O S e ENN NS AW AN B AN NN O S S EDONSEEOEOESEEE S ENNENN S ENNANE RN R BNNNE ENWNNWNONNEN RN AN MO AN S S S S S BN E AN ON N VW LW BWR AN A AN LOENONOEENENREANNNNOAN WG WA ANNENNNNNNEANNNNN NN WO S



2340302
2340133
2339997
233977.9

234040.4
234051.8

869361.2
869358.9

365989423

1087593981

O A A A AR A AR AEAEARE AN EEBENNAR R OSANN GRS GO N 00 M0 0 MG D G000 0 ® 600 000G 00 G0 00 0 09 0 % 69 00 0 09 00 G) O 00 G900 00 G0 00 N I B AN DNRNBRBADNDNDNDNDN DD DN DN DDA 0N G D G 00 G0 W 00 G 00 G 0 G0 0 0 G D G 0o G 0 G0 000 M0 R AR NN

NN N NN G W W6 WE WENNE RN ®NWWRWENRNRRRENNR R R R R R R R RN NNR R R RN RENNERE NN R R R R NE R R R R R R RN R R R R RNNRRERENRE RN R R R R R R RN R R R R R R R R R R NE R R R RENR PR R R R R R R RNNRE R R R R RN RENNR R R R R R R NRE R R R RN NN NN

sand and gravel
rock

sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel

sand and gravel
sand and gravel
sand and gravel

sand and gravel
sand and gravel
sand and gravel
sand and gravel
rock

sand and gravel
rock
rock
rock
sand and gravel

clay
sand and gravel
rock

rock

sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
rock

sand and gravel
clay

sand and gravel
rock

sand and gravel
rock

sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel

sand and gravel
sand and gravel
rock

sand and gravel
sand and gravel
sand and gravel

sand and gravel
sand and gravel

sand and gravel
rock

[ AN

PR R RRRR e e]

15

Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
Roads, Tracks, Paths
[Roads, Tracks, Paths
[Roads, Tracks, Paths
[Roads, Tracks, Paths
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
[Roads, Tracks, Paths
[Roads, Tracks, Paths
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Water Feature Minor
Water Feature Minor
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
[ Wind Farm Layout

W W W W W W W W W L W W WO O Wl W W W0 W L Wl L 0 W 00 W L0l 0 W 0 L L0 W 00 L O L 0 L e L0 W 00 W 0 L 0 L L 00 Wl 0 U L O W 00 W 0 N L e O W 09 W WL W N N R W W W W W W W W W W

1688492714
0137561493

4.161680979
25.47338372
0

0432134765

2201891692

e PV VSV VYo Ve VG VOGPV VO Ve VPR VORIV VPG

o - CeoREES ool Soox 55 = o R =
bogRoooooobovoololvo ool EERooRooRooRoooooRooooobovoooRBoooooolRooLoooLovoooREE R

BN A AN LYW BWENNNREN L EWN BN RENN AN EN NN ANNANNNNN AN BUNNNNNWN WD ANWBWNNE A BNNNWGNNN N AN WO RO S BNNAWE EBWNNNNNNNN AN A AN S A B S ABUNNNNNON NNNONNN S BWREENBUNNNGNWBNNNNNNNN OSSN SRS NS S



sans
8333

234060.7
234059.2

232869.4

868807.6
868799.4

868411.8
8684332

11.37629482)

13.84882612]

P DR E PPN BRNONDEEEEOEBENNNNREENNNN S S S S E R EEESEANNNE LS NN NNNNN NN RSN NNNNNNNNNNN S S B eSS S e b s b b EONANOREOEE b RO EE S A0ODAEESEESE e O EE S A S A A RO EE AL RS A S A EiNODRNONOODOOa

343.8000001
343.6

345.8000001
3471999999

350.3999999)
348.9999999)|

353.4

E N R NN R R E LN R WN NN R R ENNERNNNNNNNNNNNEN S NRNNNNNNNNNNNNNNNN NN NN RN NNNNNNNNNNRNE R RS NN RN RS RS ® N ©®WE6Ee0WeewNNNRNNNNNNRESRENNNEN RO R R RN RN N UGN WU BN BNRENNNBNNRNNNRNNNNNNNN RN NSNS

rock
clay
clay
rock
sand and gravel
sand and gravel
sand and gravel
rock
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
clay
sand and gravel
sand and gravel
rock
rock
sand and gravel
sand and gravel

sand and gravel
sand and gravel
sand and gravel
sand and gravel
rock
sand and gravel
sand and gravel
rock
sand and gravel
rock
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
rock
rock
clay
sand and gravel
rock
clay
rock
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
rock
clay
sand and gravel
clay
rock
sand and gravel
sand and gravel

sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
clay

sand and gravel
clay

clay

sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
rock

sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
clay

sand and gravel
sand and gravel
clay

rock

sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
clay

sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
rock

sand and gravel
sand and gravel
rock

rock

rock

clay

rock

sand and gravel

o

NN R NR R RS

I

S T Vv

PR R R R R RR R R R RRRRRERNR R LR R

Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
[ Wind Farm Layout

W W W W W W W W W Wl W W W0 W L Wl W 0 L O L0 W 00 W 0 L L0 00 O L 0 W L0 00 W O L 0 L 0 L0 00 W 0 W L O 00 L 0 L e O W 00 0 L L W O W 00 W L W L W W W W W W W W W W W

30.05983286

39.15294163

e Ve Y Ve VPV VSV VP P VG VO VP VP VP G VOV VPRV v

cReReeloRooRoolovooolloolRRRooovooooovooobooooollooooooooooooooooooooooolilooooooooooolooloolooloolooRooooeollleoovoloogloeveo ol lolooooo ooooooooolloooooooeoooo

NN O WNEWEWEEWN BN RN ENNN RSN NNNE AN NN NNENRNNNNN NS NN R R R R R R R R R R RN R R R R R R REENNNANN NN BN NGRNNNNWGANNENN BN G EWNOWN AN GEBNNANNNNNN EWN S ANNNREANEINONNNGBNNNNNNNNRNNNOENNNN BN N N ®6®w



YN YYYES SN YSY
I3I3ydasadesd
FAINIBEISRLL]

N
a

N
3

8

2

2

g

2
]

2328497

2322004
2322118

868478.6
8

8694512
8694109

211378205

11.88798659)

@ o o 00 00 o9 00 o0 G0 00 G5 G0 00 G 00 00 G 00 0o GY 00 o GO 00 0O G0 0O GO GO 03 GO 00 0O GO Ch Go GO 03 GO G0 00 GO B3 00 B9 00 TN O OY N N B O 09 00 GV 09 00 D 1 O B9 O M @ O O) @) O G) O 00 G 00 00 G0 00 Go G0 00 O 00 00 GO 00 03 GO 00 00 G900 3B O G G) 1 Gh B9 00 00 G0 03 00 O O GV & O B9 09 G G0 G %0 GO 03 0o G0 00 G0 G0 00 GO 00 00 G 00 03 GO 00 00 G0 00 GO G0 00 GO 09 00 G 00 00 GO 00 00 G0 00 GO G0 00 GO 09 00 GO 00 G0

N E N NN ENNRENNNNNNE RNRE N R R R R R R R R R R R R R R RN R R R R R ENERNNENNNNNENGNR R R R R R R R R R R R R RN RNNNNR R R R R R R R R R RN R NR R NE R RN R R R R R NR R R A NRE R R RN P RN R R R R R R R R R NRERE R R R ENE R ENRNNE RN R R NNNN R R R RN

rock
rock
rock
sand and gravel

sand and gravel
sand and gravel
rock

sand and gravel
sand and gravel

rock
rock
rock
sand and gravel
sand and gravel

sand and gravel
sand and gravel
sand and gravel
rock

sand and gravel
rock

sand and gravel

sand and gravel
sand and gravel

sand and gravel
rock
sand and gravel

sand and gravel
sand and gravel
clay
rock
sand and gravel
sand and gravel
sand and gravel
sand and gravel
rock
rock

sand and gravel
rock
sand and gravel

sand and gravel
sand and gravel
sand and gravel
rock

sand and gravel
sand and gravel
sand and gravel
rock

sand and gravel

sand and gravel
rock

Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Water Feature Minor
Water Feature Minor
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
[ Wind Farm Layout

W W W W W W W W W W W Wl W W W W W L Wl WL O O W W 0 W 0 L L0 00 O L 0 L e L0 00 W L 0 L L0 L0 W 0 L L O W 00 W L 0 W L O W 09 W L L W O W 09 W L W L W W W W W W W W W W

35.43450573
3469865939
1828684245
33.84802315

55.14666936

W W E AW W W E W W W W WE WA D YR WAL WA WWE B W WEEWE DS BDWELWELWELWEBWEWEDEWEDDLEE LSRR D WD EE W B R DWW WA D RE B WE YWD W W W W R WELEDE N W WEWE DB Wb WWEWE W e WeE L e W W®E W

LoLvo oo

G

<

voooooo

BN EWN YW AW ODWONBEWNANNANNNNANAE ENNNNANNANNAGN EWUN WO S S BN WWAENNENNANN AN S S EWOOWUNAENENANN AN NONBNNONN EWN NN NN EONNNN NN AN G AN WEENNENENEWANNNNEEBNNNWLWNNWNNEW®®WENN S ®N



2321992
2321887
2321778
232169.4
2321599

232138

232128
2321154
232106.4
2321079
2322023
2322077

869409.4
869406.7
8

869349.7

11.89712387|

7.107984189)

B A NNNNNR R RS E A SSOESSSSDESEDE SR SRS SASSSSESSSSSDEER S A NSNS LS )00 00 0000 0000 00 00000 0000 600 0000000 00 000 G G G 600 0o 00 00 GY 0o 0 GO 00 05 09 00 G 09 00 GO 00 00 GY 00 00 GO 00 O G0 00 BB G0 00 BB 00 O @) O O

NN R NN NN N NN N NN NNNNNNNN N NN RN NN NNRNNEN NN R NN NN NN R R BN NNNENRNNE RO NN R R R R R R R R R R R R R R R R ENNNNNNNRENNNE R R R R NN NE RO NENNRE RS R R NNNE R R R R R R NN WN N NN

rock
rock
rock
sand and gravel
sand and gravel
rock
rock
sand and gravel
sand and gravel
rock
sand and gravel

sand and gravel
sand and gravel
sand and gravel
rock

sand and gravel
rock

sand and gravel
sand and gravel
rock

rock

sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel

sand and gravel
sand and gravel
rock
rock
rock

rock
sand and gravel
sand and gravel
sand and gravel

sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel
sand and gravel

sand and gravel
sand and gravel
clay
sand and gravel
rock
sand and gravel
sand and gravel
sand and gravel
rock
rock
sand and gravel
rock
sand and gravel
clay
clay
sand and gravel
sand and gravel
clay
clay
sand and gravel

sand and gravel
sand and gravel

sand and gravel
sand and gravel

[V

ah-h

ENRRNNN

o

= o

BNNNRENN R RSN R

EEE SRR
ook &

Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Water Feature Minor
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Water Feature Minor
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout
Wind Farm Layout

W W W W W W W Wl W Wl W W W L Wl W 00 L O L e W 00 W W O L O 0 W W 0 L O W 00 W O ) e U W 00 W O L W O W 00 W W WL W W W W W W W W W W

42.54775791

62.20669886

VeV Ve P Ve PSP Vv VPV VP Ve VeV VP e Ve VO G Ve VO VO VS P VOV VR VO G QR P

PR R PR RR R R R R RRRR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RNR R R R R R R R R R R R R R R R R R R R R R R R R R R R RR R RN R R R R R R R R R R R R R R R R R R e

Boovoo

Coooono oo

BovoR

voooo

NN R R RN AN, EWONBANNDWNNNNNNEENN BN BBWNNN DR OANNNWBNN RS R NN S S BNNNN S BNNNNN S S S S S AOWOWEOWANWEEEN AN NN WLUWAEEONWUNNANWOBONNNNNNN GO O ON®® W



	1  iNTRODUCTION
	1.1 Background
	1.2 Summary of conditions
	1.3 Assessment Approach

	2  METHODOLOGY
	2.1 Site Reconnaissance and Peat Probing
	2.2 Development of Hazard Rank

	3 Guidance and assessment Approach
	3.1 General Guidance on Peat Failure

	4  DESK STUDY AND SITE VISIt SURVEY
	4.1 Methodology
	4.2 Desk Study Approach
	4.3 Topography
	4.3.1 Geology
	4.3.1.1 Superficial Soils
	4.3.1.2 Bedrock Geology


	4.4 Hydrology and Hydrogeology
	4.5 Peat Probing Methodology
	4.6 Peat Probe Results

	5  HAZARD AND EXPOSURE ASSESSMENT
	5.1 Background
	5.2 Methodology
	5.3 Hazard Assessment
	5.4 Hazard Rating
	5.5 Exposure Assessment
	5.6 Exposure Rating
	5.7 Rating Normalisation

	6 HAZARD RANKING
	7 slide risk and Mitigation
	7.1 General
	7.2 Embedded Mitigation
	7.3 Peat Slide Mitigation Recommendations

	8  CONCLUSIONS

