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CLIENT: MKO LTD
PROJECT NAME: MEENBOG WIND FARM (PROSPECTIVE DEVELOPMENT) '
REPORT: PEAT STABILITY ASSESSMENT REPORT

1. NON-TECHNICAL SUMMARY

Fehily Timoney and Company (FT) was engaged by MKO Ltd to undertake a geotechnical and peat stability
assessment of the Prospective Development for the Meenbog Wind Farm, located in Co. Donegal. In accordance
with the ‘Draft Revised Wind Energy Development Guidelines’ (Department of Housing, Planning and Local
Government (DoHPLG) (December 2019)) (hereafter referred to as the ‘Draft Guidelines (DoHPLG, 2019)),
where peat >0.5m thickness is present on a proposed wind farm development, a peat stability assessment is
required.

The findings, which involved a stability analysis of over 250 locations, show that the Wind Farm Site and the
BMEP Site has an acceptable margin of safety, a low to moderate risk of peat failure and is suitable for the
Prospective Development with appropriate mitigation. The findings include mitigation and monitoring
measures for construction work in peat lands to ensure that all works adhere to an acceptable standard of
safety.

The Prospective Development comprises 19 no. wind turbines and associated infrastructure. A detailed
description of the Prospective Development is included in Chapter 4 of the EIAR.

The elevation of the Wind Farm Site is between approximately 180 metres Ordnance Datum (OD) and 313
metres OD, with elevations on site generally decreasing and sloping in a north or north-westerly direction. A
small section to the south of the Wind Farm Site slopes to the southeast. The Wind Farm Site is generally
bordered on all sides by forestry plantations with the eastern and southern boundaries also being defined by
the Northern Ireland border.

To date, over 3400 no. peat depth readings have been taken within the Wind Farm Site and the BMEP Site. Peat
depths recorded during the site walkovers and from the ground investigation ranged from 0.0 to 7.3m with an
average peat depth of 1.8m. 65% of the probes recorded peat depths of less than 2.0m. A number of localised
readings recorded peat depths from 3.0 to 7.3m. In addition, a series of trial pits and Russian peat samples were
taken at various locations across the Wind Farm Site.

A site-wide qualitative assessment of the potential peat stability using a geomorphological approach taking into
account the findings from previous failures, and relevant reports and records has been carried out, and is
described in Section 6.

A quantitative peat stability assessment for the Wind farm Site and the BMEP Site has been undertaken. The
purpose of the stability analysis was to determine the stability i.e. Overdesign Factor (ODF), of the peat slopes.
An ODF of less than 1.0 indicates that a slope is unstable; an ODF of greater than 1.0 indicates a stable slope.
The stability analysis for the Prospective Development, which analysed the turbine locations, access roads and
related infrastructure where works are proposed, is included in Section 6, resulted in ODF above the minimum
acceptable value of 1.0 at the majority of locations and hence the Wind Farm Site has a satisfactory margin of
safety, provided suitable mitigation measures (provided in Section 8) are undertaken.

A qualitative peat stability risk assessment has been undertaken at each of the works areas for the Prospective
Development. This uses the results of the stability analysis in combination with qualitative factors, which cannot
be reasonably included in a stability calculation but nevertheless may affect the occurrence of peat instability,
to assess the risk of peat failure at the Wind Farm Site and the BMEP Site. The results of the risk assessment are
given in Appendix D. The majority of locations are currently assessed as Low risk, with a slightly higher risk (Low
to Medium) associated with the area around T7.
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The improvement in site conditions due to the improved drainage across the site and consolidation of the peat
beneath the floating roads and sidecasting areas has resulted in a Low and Low-Medium overall risk rating for
the Site. This is considered ‘Acceptable with Monitoring’ or ‘Regular Attention’, as per Table 6.12. With further
mitigation, such as full scale proof load testing of the roads it will be possible to reduce the risk rating to Low at
the end of construction.

In summary, the Wind Farm Site and BMEP Site has an acceptable margin of safety and therefore is considered

to be at low risk of peat failure subject to the specified mitigation measures (low to medium at T7) and is
suitable for the Prospective Development.
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2. INTRODUCTION

2.1 Fehily Timoney and Company

Fehily Timoney and Company (FT) is an Irish engineering, environmental science and planning consultancy with
offices in Cork, Dublin and Carlow. The practice was established in 1990 and currently has ¢c.100 members of
staff, including engineers, scientists, planners and technical support staff. FT deliver projects in Ireland and
internationally in our core competency areas of Waste Management, Environment and Energy, Civils
Infrastructure, Planning and GIS and Data Management.

FT have been involved in over 100 wind farm developments in both Ireland and the UK at various stages of
development i.e., preliminary feasibility, planning, design, construction, and operational stage and have
established themselves as one of the leading engineering consultancies in peat stability assessment, geohazard
mapping in peat land areas, investigation of peat failures and site assessment of peat.

This Report was written by lan Higgins (FT Technical Director, PGeo, MSc in Geotechnical Engineering) lan is a
Technical Director with Fehily Timoney and has 25 years’ experience in geotechnical engineering.

2.2 Project Description

FT was engaged in November 2024 by MKO Ltd. to undertake a geotechnical and peat stability assessment of
the Prospective Development for the Meenbog Wind Farm.

The Wind Farm Site is located approximately 8km southwest of the twin towns of Ballybofey and Stranorlar and
12km northeast of Donegal Town.

Current land-use at the Wind Farm Site is comprised of the partially constructed Meenbog Wind Farm and areas
of commercial forestry and blanket bog.

The substitute consent application seeks to regularise the Existing Development and seeks permission for the
Prospective Development. The Prospective Development is addressed within this Environmental Impact
Assessment Report (EIAR). The Existing Development is addressed within the remedial Environmental Impact
Assessment Report (rEIAR), which accompanies this planning application.

As detailed in Section 1.1.1 in Chapter 1 of the EIAR, the various development components are described and
assessed using the following references: ‘Subject Development’, ‘Existing Development’, ‘Prospective
Development’, 'Permitted Development’, ‘Site’, 'Wind Farm Site', ‘Grid Connection Site’, 'BMEP Site’, ‘Grid
Connection', ' November 2020 Peat Slide', '2017 EIAR" and 'proposed turbines' or ‘proposed turbine

locations'.

Construction works at the Wind Farm Site commenced in November 2019 by Mid Cork Electrical (MCE). Most
of the civil works, such as access roads, hardstands, turbine bases, peat cell and borrow pits at the Wind Farm
Site were substantially complete at the time of the November 2020 peatslide.
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The Prospective Development will comprise the following:

e 19 no. wind turbines, with an overall tip height of 156.5m, rotor diameter of 133m, and wind
turbine hub height of 90m, and 1 no. meteorological mast with a height of 80m, and subsequent
decommissioning of the wind turbines and meteorological mast, following a twenty five-year
operational period from the date of full commissioning of the wind farm;

¢ The completion of upgraded access junctions, tracks and roads, and construction of new site access
roads;

e The completion of construction of all 19 no. wind turbine foundations and hardstand areas, and the
construction of a meteorological mast foundation;

¢ Completion of internal wind farm underground ducting and cabling;

¢ Continued use of and upgrade of 2no. temporary construction compounds;

e Continued use and extraction at the 3no. borrow pits;

e Peat and spoil management, including site landscaping;

e Forestry felling;

¢ Site drainage and sediment control measures;

e Biodiversity enhancement measures (including peatland habitat restoration and Hen Harrier
habitat areas);

e Recreation and amenity works (including carpark, play, picnic & amenity areas and pedestrian
access paths to the wind farm roads);

e QOperational stage site signage; and

¢ All associated site development works.

A summary of the remaining civil works to be completed is provided in Table 3-1 and are shown on drawing
P24-234-0601-0001. The remaining works are generally minor in nature and do not require extensive
groundworks, except for the completion of the access road to T18, and the construction of the hardstand at
T07.

2.3 Scope

The scope of this peat stability assessment for the Site includes the following:

(1) Review of construction works at the Site, namely but not limited to turbine bases, access roads,
hardstands, peat cells and borrow areas.

(2)  Review of ground conditions at the Wind Farm Site.
(3) Site inspection of the ground conditions at the Site.
(4) Quantitative and Qualitative assessment of peat stability at the Wind Farm Site.

(5)  Findings and mitigation measures.

In undertaking this assessment, FT carried out a number of key activities which included:

e Historical site visits to the Wind Farm Site in November and December 2020, and January and April
2021 along with a review of construction records and existing reports and published data.

e Site visits were also undertaken during construction works undertaken in 2022.

¢ Aninspection of the current condition of the Wind Farm Site, undertaken in December 2024 and
April 2025.
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Previous site visits had been undertaken by AGEC (in 2014 and 2017) as part of the assessment included in the
2017 EIAR.

2.4 Peat Stability Assessment Methodology

FT undertook the assessment following the principles in Peat Landslide Hazard and Risk Assessments: Best
Practice Guide for Proposed Electricity Generation Developments (2™ edition, Scottish Government, 2017) (the
Guide). The Guide is used in this report as it provides best practice methods to identify, mitigate and manage
peat slide hazards and associated risks in respect of consent applications for electricity generation projects.

The aforementioned best practice guide was produced following peat failures in the Shetland Islands, Scotland
in September 2003 but more pertinently following the peat failure in October 2003, during the construction of
a wind farm at Derrybrien, County Galway, Ireland.

It is recognised that the Site has been previously subject to a peat stability assessment as part of the planning
application (AGEC, 2017) which also includes a hydrological assessment (MKO, 2017). Construction works have
also been designed in accordance with the recognised standard for geotechnical works, I.S. EN 1997-1:2007
Eurocode 7 Geotechnical Design - Part 1: General Rules. The details included in these documents have been
taken into consideration in the assessment included in this report. The assessment contained with this report
also takes into account the findings of the report into the Meenbog failure and failures at Shass Mountain and
Mount Eagle, written by FT on behalf of the GSI and NPWS in 2024.

The peat stability assessment includes the following key elements:

(1) Assessment of desk study data, ground conditions and character of the peat land at the Wind
Farm Site and the BMEP Site, which includes relevant hydrology and geomorphological factors.

(2) A qualitative assessment of the potential peat stability using a geomorphological approach
taking into account the findings from previous failures, and relevant reports and records (AGEC,
2017 and construction records).

(3) Identification of key receptors (such as water courses, human life) exposed to any peat
instability.

(4) A quantitative stability assessment of the peat slopes across the Wind Farm Site and the BMEP
Site, including areas where permanent loading has been applied to the peat, such as floating
roads and sidecasting of peat.

It is noted that whilst the Guide refers to a site-wide approach to particular ground investigation this is in
relation to scoping of the Site to identify the optimum location of the proposed infrastructure (SEPA, 2017). As
the infrastructure footprint at the Wind Farm Site has already been determined and is fixed by way of the
previously granted planning permission then the site-wide approach is no longer relevant and as such there has
been a focus in this report on assessing the stability within a zone of influence of the proposed infrastructure,
that is an expanded infrastructure corridor.

Notwithstanding the above, in addition, a site-wide qualitative stability assessment has been included in this

report, as this provides an improved understanding of the geomorphological features at the Wind Farm Site
and allows for better identification of areas where there is potential for an elevated risk from peat instability.
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2.5 Sources of Information

The following sources were used to assess the peat stability at the Wind Farm Site:
(1)  Published records (for example GSI and GSNI landslide databases)
(2)  Historical aerial photography

(3) Observations from site inspections in November and December 2020, January 2021, December
2024 and April 2025

(4)  Ground investigation data (peat strength and depth) at selected locations
(5) Detailed site inspection of the November 2020 Peatslide
(6)  Planning and design reports

(7)  Construction records
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3. SITE SUMMARY

3.1 General

The Meenbog Wind Farm comprises 19 no. turbines and associated works located on Meenbog and adjacent
townlands in Co. Donegal. The Wind Farm Site is located approximately 8km to the southwest Ballybofey and
Stranorlar, Co. Donegal.

The developer for the wind farm is Planree Ltd, a subsidiary company of Enerco Energy Ltd. The wind farm was
granted planning permission in June 2018.

Construction works at the Wind Farm Site commenced in November 2019 and was ongoing at the time of the
November 2020 peatslide. Further construction works were undertaken in 2022; these works were halted
further to proceedings issued by Donegal County Council.

3.2 Site Description

The Wind Farm Site measures approximately 892 hectares (ha), within the townlands of Meenbog and
Croaghonagh. The Wind Farm Site borders County Tyrone in Northern Ireland, specifically the administrative
division of Omagh West, Barony of Termonamongan and the townlands of Slievdoo, Meenakeeran, and Sixth
Corgary or Second Croagh along the Southeast of the Wind Farm Site boundary. The Wind Farm Site lies within
four Electoral Divisions (EDs); Goland, Dooish, Tawnawully and Clogher, in County Donegal. Current land-use at
the Wind Farm Site is comprised of the partially constructed Meenbog Wind Farm and areas of commercial
forestry and blanket bog. The surrounding land-use predominantly comprises peat bogs, commercial forestry
and other seminatural areas with limited residential use along local roads.

The elevation of the Wind Farm Site is between approximately 180 metres Ordnance Datum (OD) and 313
metres OD, with elevations on the Wind Farm Site generally decreasing and sloping in a north or north-westerly
direction. A small section to the south of the Wind Farm Site slopes to the southeast. The Wind Farm Site is
generally bordered on all sides by forestry plantations with the eastern and southern boundaries also being
defined by the Northern Ireland border. The Wind Farm Site drains directly to the Bunadowen River, and the
Shruhangarve stream to the north, each of which are tributaries of the larger Mourne Beg River that proceeds
to flow downstream into the River Derg. The Wind Farm Site also drains into the Glendergan River to the south-
southeast, which is also a tributary of the River Derg.

3.3 Wind Farm Construction

Construction works at the Wind Farm Site commenced in November 2019 by Mid Cork Electrical (MCE). Most
of the civil works, such as access roads, hard stands, turbine bases, peat cell and borrow pits at the Wind Farm
Site were substantially complete at the time of the November 2020 Peatslide.

With respect to access roads, these have all been substantially completed (>90% complete) except the access
road to T7 and T18. Whilst the road to T7 has not been completed, there is a linear peat stabilisation berm
which will be repurposed to facilitate access to T7, which will avoid excavation and loading of peat. Substantially
completed refers to the road having been constructed, that is the main body of road material has been placed,
and the road has been used for construction traffic. Typically to complete the road only minor elements of work
are required such as for example grading, final road surfacing and testing. As there is limited further excavation
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and loading of the peat required for the access roads there is limited risk of peat instability. Where further
works are required, these will be subject to the mitigation measures included in this report.

Hardstands are similarly substantially complete except at T7 and T18 (>85% complete overall). TO7 has not been
started. T18 and T19 are estimated at 50% complete. Hardstands comprise a suitable mass of crushed stone
founded on a competent bearing stratum, such as competent mineral soil or bedrock below the peat. As there
is limited further excavation required for hardstands there is limited risk of peat instability associated with these
works. Again, where any further works are required, these will be subject to the mitigation measures included
in this report.

Of the 19 turbine bases on the Wind Farm Site, all have been started except at T7. Of the 18 turbines bases that
have been started all except T02, T16, T18 and T19 have been substantially completed (>80% complete overall),
that is concrete has been poured. Turbine bases comprise gravity bases formed of reinforced concrete founded
on a competent bearing stratum, typically bedrock. T02, T16, T18 and T19 are at various stages of completion
ranging from exposure of formation, blinding, steel fixing and shuttering. Again, where any further works are
required, these will be subject to the mitigation measures included in this report.

The meteorological (met) mast has yet to be completed. Any peat originally present at this location has been
removed during construction of the main spine access road and junction to T10. Foundations for the mast will
comprise a reinforced concrete base founded on a competent bearing stratum, such as competent mineral soil
or bedrock below the peat. Such works are considered to have minimal impact on peat stability and will be
subject to the mitigation measures included in this report.

A summary of the remaining civil works to be completed is provided in Table 3-1 and are shown on drawing
P24-234-0601-0001. The remaining works are generally minor in nature and do not require extensive
groundworks, except for the access road to T18, and the hardstand at T7, as mentioned above.

Location Details of Works

All site roads Placement of finished road surface (minimum 150mm thickness)
onto existing founded and floating roads

Forestry track near substation Construction of short section (approximately 93m length) of forestry
track
T1-T2 Floating Road Barrage The floating road will be reinforced by construction of berm

downslope of the road. Berm to comprise a rockfill barrage founded
on the glacial till below the peat.

T4 Road Replacement Floating road section on approach to T4 to be removed and replaced
with solid founded road.

T7 Excavation for hardstand and turbine foundation.

Hardstand shaping and extension (all Works vary across different hardstands, mainly limited to

hardstands) construction of assist crane pads, blade storage areas and hardstand
extensions.

T7 Access Road Removal of existing floated road section - floating road to be

upgraded to solid. Road widening - Road bend to be widened to
facilitate component deliveries. Layer of peat to be removed, rock to
be placed. Coarse boulders (>0.5m) will be used in the base of the
excavation and will be pushed into the base of the peat to the solid
stratum below the peat. Roadside berm to be formed.
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Location Details of Works

T18 Access Road Existing road (1,753m in length) to be excavated to solid and
replaced.

Borrow Pit Existing borrow pit to be modified for additional rock extraction and
backfilled with peat. Section to West and South of existing borrow
pit.

Main Access Road to be widened - Road bend to be widened to facilitate turbine

component deliveries. Layer of peat to be removed, rock to be
placed. Roadside berm to be formed.

Main Access Road to be widened - Road bend to be widened to facilitate turbine
component deliveries. Layer of peat to be removed, rock to be
placed. Roadside drainage to be formed.

T16 Access Road Road to be widened. Existing founded access roads will be extended
to the required width and finished with a layer of selected granular
fill.

T18 Access Road Road to be widened. Existing founded access roads will be extended
to the required width and finished with a layer of selected granular
fill.
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4. GROUND CONDITIONS

4.1 Baseline Ground Conditions

4.1.1 Subsoils

A review of the GSI online mapping indicates that the Wind Farm Site is underlain by blanket peat (BkPt).
Localised exposures of bedrock (Rck) are present in the south and east of the Wind Farm Site. See Chapter 8 of
the EIAR for figures showing the subsoils and quaternary geology of the Wind Farm Site.

4.1.2 Peat

The majority of the Wind Farm Site is covered by blanket peat. The depth of peat across the Wind Farm Site is
shown in drawings P24-234-0601-0002 and 0003. The depth of peat has been interpreted from the extensive
number of peat probes that have been carried out across the Wind Farm Site.

During construction and for design purposes, ground investigation of particularly the peat strength and depth
was carried out by lonic. A total of approximately 3400 no. peat depth probes and in-situ hand shear vanes have
been undertaken within the Wind Farm Site.

Peat depth recorded from the investigation both pre- and during construction ranged from 0 to very locally
about 7m with an average depth of 1.8m. The majority of peat depths (about 65%) were less than 2m. Hand
vane shear strength test results indicate undrained shear strengths in the range of 2 to 30kPa, with an average
value of about 9kPa. This would equate to a description of extremely soft to soft, or extremely low to low
strength.

In general, the depth of peat is proportional to the slope angles. The areas of deep peat up to 3-6 m deep, and
locally >7.3m, correspond to the broad flat or gently sloping ground across the central and eastern sections of
the Wind Farm Site. The slope angles in these areas are typically <2°.

Peat depths <2m are generally confined to the areas of steeper slopes up to 5.0-7.5°, with shallow peat <1.0 m
on slopes typically up to 7.5-10.0°. Peat depths of 2-3 m typically occur on the intermediate slopes of 3-5°.

Based on gouge cores and window sampling, also carried out as part of the 2017 EIAR ground investigation, a
thin mineral subsoil layer or intact bedrock was identified underlying the blanket peat. The mineral subsoil layer
was typically recorded as 0.1 to 0.45m thick and described as soft to firm to stiff, to locally hard, grey sandy
SILT/CLAY, occasionally cobbly or very gravelly. The mineral subsoil in most cases was likely weathered bedrock
or a thin glacial till layer. The presence of recorded soft grey sandy SILT/CLAY at a few locations (T1, T9 and
construction compound) suggests possible localised normally consolidated mineral subsoil.

4.1.3 Bedrock

The underlying bedrock was described by the Geological Survey of Ireland Memaoir (GSI, 1999) and shown on
sheet 3 and part of sheet 4 (Geology of South Donegal) of the memoir. In the area of the Wind Farm Site, sheet
3 and part of sheet 4 show two dominant bedrock formations. See Chapter 8 of the EIAR for a figure showing

the bedrock geology of the Wind Farm Site.

The dominant bedrock formations are:
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e Lough Eske Psammite Formation — feldspathic psammite, marble
e Lough Mourne Formation — quartz & feldspar pebbles, green matrix

Localised bedrock formations noted in the west of the Wind Farm Site include Barnesmore granite.
One mapped fault is shown running across the western area of the Wind Farm Site. The fault line has a north

to south trend. No karst features were identified on the Wind Farm Site following a review of the GSI database

4.1.4 Geological Heritage Sites

The nearest Geological Heritage Site shown on the Geological Survey of Ireland Spatial Resources interactive
map viewer is located at the entrance to the Wind Farm Site. This is the Barnesmore Gap, described as a deep
glacial channel running northeast-southwest between Croaghconnellagh and Barnesmore Mountain, formed in
quaternary sediments that follows the line of the Barnesmore fault.

4.1.5 Topography

The southern part of the Wind Farm Site is dominated by a ridge line that extends northeast from Carrickaduff
Hill. Most of the turbines for the wind farm are located along this ridge line. The top of the ridge line varies in
elevation from 180 to 310mOD (Figure 4.1). The northern part of the Wind Farm Site is essentially within the
Bunadaowen River valley, which runs parallel to the ridge line.

The top of the Carrickaduff Hill ridge line comprises in many places a broad level surface. The broad level surface
has notable depths of peat up to locally in excess of 4m. Eastwards the ridge line declines in elevation and a
number of broad level benches are present, again with notable depths of peat. Slope gradients along the ridge
line are typically from 1 to about 10 degrees, with locally up to about 20 degrees.

Adjacent to the high point (at 313mOD) of the ridge line there is an elongated small water body, Carrickaduff
Lough. The lough is located within a short steep-sided narrow valley aligned along the axis of the ridge line. This
valley feature is possibly controlled by the structural geology or is a relict glaciation feature.

The northern side of the ridge line comprises a relatively uniform slope which is drained by a number of tributary
streams that flow into the Bunadaowen River. The southern side of the ridge line comprises a more varied slope
profile with locally steeper sections as a result of rock near-surface. A limited number of streams are located on
the southern slope and drain into the Glendergan River.

The peat cover on the ridge line comprises an almost continuous cover of blanket peat. Rock is exposed at the
surface at a few locations. The peat cover shows little signs of erosion, though it has been heavily dissected due
to forestry drainage and access roads.

The Bunadaowen River valley in the southern part of the Wind Farm Site is a high-level river valley with an
elevation from about 150 to 230mOD. The valley floor comprises notably flatter ground running along the south
side of the river. Peat depths of locally 6m have been recorded in the valley (AGEC, 2017). This indicates that
the valley floor has been infilled with peat and that in the past the valley floor was at a lower level and was
possibly a post-glacial lake. The extent of peat infilling in the valley floor is not known as there is limited
construction in this area.

A geomorphological plan of the Wind Farm Site is included in Appendix B.
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4.1.6 Hydrology

The vast majority of the Wind Farm Site is located in the Foyle River surface water catchment within
Hydrometric Area No. 1. This river basin district is an international river basin district with ~3% of this district
located in Northern Ireland. Meanwhile, a small area in the northwest of the Wind Farm Site is mapped in the
Donegal Bay North regional surface water catchment, with Hydrometric Area No. 37 of the North Western River
Basin District.

Within the Foyle River catchment, the Wind Farm Site is located in the Mourne Beg River sub-catchment
(MourneBeg_SC_010). The Mourne Beg River, a tributary of the Mourne River, flows to the southeast from
Lough Mourne, situated ~2km northeast of the Wind Farm Site entrance. The Mourne Beg River flows to the
east, ~150m north of the Wind Farm Site before it crosses into Northern Ireland. Further downstream, this
watercourse discharges into the River Derg, ~15km to the east. The River Derg continues to the east. The
Mourne River is formed at the meeting of the River Derg and the River Strule, ~27km east of the Wind Farm
Site. The Mourne River then flows to the north, through the town of Strabane, before it confluences with the
Finn River to form the River Foyle.

In terms of WFD river sub-basins, the Wind Farm Site is located in a total of 5 no. WFD river sub-basins within
the Mourne Beg River sub-catchment.

¢ The northwest of the Wind Farm Site is located in the Mourne Beg_010 WFD river sub-basin. This area
is drained by the EPA mapped Croaghonagh Stream (EPA Code: 01C31). Note that this stream is referred
to as the Mary Breen’s Burn on local OSI mapping (note that the Mary Breen’s Burn will be utilised for
the remainder of this chapter). Mary Breen’s Burn flows to the northeast and discharges into the
Mourne Beg River (EPA Code: 01MO01), ~1.8km northeast of the Wind Farm Site.

¢ Asmall area in the northeast of the Wind Farm Site is also mapped in the Mourne Beg_010 WFD river
sub-basin. Here, the Mourne Beg River is located ~100m north of the Wind Farm Site.

e Much of the Wind Farm Site is located in the Bunadaowen_010 WFD river sub-basin. This area is drained
by the Bunadowen River (EPA Code: 01B01) and several of its smaller tributaries. There is a high density
of mapped watercourses in this area of the Wind Farm Site.

e A small area in the northeast of the Wind Farm Site is mapped in the Mourne Beg River (Derrygoonan)
WED river sub-basin. This area is drained by the Shruhanagarve Stream (EPA Code: 01S26) which flows
to the northeast, before it discharges into the Mourne Beg River.

¢ The southeast of the Wind Farm Site is located in the Glendergan River WFD river sub-basin. An
unnamed tributary of the Glendergan River flows to the south from the area of the Wind Farm Site. The
Glendergan River itself forms the southeastern boundary of the Wind Farm Site. This watercourse
discharges into the River Derg ~3.7km to the southeast.

Within the Donegal Bay North surface water catchment, the Wind Farm Site is mapped in the Eske River sub-
catchment (Eske_SC_010). Within this area, a tributary of the Lowerymore River, referred to by the EPA as the
Barrack Hill Stream (EPA Code: 37B16) flows to the southwest in the vicinity of the Wind Farm Site entrance.
The Lowerymore River (EPA Code: 37L01) flows to the southwest, through Barnesmore Gap, before discharging
into Lough Eske ~8.7km to the southwest.

A local hydrology map showing WFD river sub-basins is shown as Figure 9-5 in Chapter 9 of the rEIAR.
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4.1.7 GSl Landslide Susceptibility Mapping

The Landslide Susceptibility Classification (GSI, 2026) provides an indication of the susceptibility of an area of
land to landsliding. Based on the Landslide Susceptibility Classification the Wind Farm Site is classified by the
GSI (2026) as ‘low’ to ‘moderately low’ and locally ‘moderately high’ susceptibility. The landslide susceptibility
across the Wind Farm Site is shown in Figure 4.2.

For the Wind Farm Site, the ‘moderately high’ susceptibility areas are generally located where there are steeper
slope gradients. This would tend to be areas where rock is closer to the surface and peat depth is less, which
would not necessarily be for all cases where peat failures would be anticipated. It is recognised that the
Landslide Susceptibility Classification is indicative and is used for guidance only. The classification was not
specifically developed for peatland environments and is weighted towards areas with steeper topography.

It is noted that the initiation site of the November 2020 Peatslide is classified as ‘Low’ on the Landslide
Susceptibility Classification. The initiation site comprises very gently sloping ground and as such would not
generally be identified as having an elevated landslide susceptibility. However, it is noted that peat failures have
been recorded at the boundary between low and moderately low risk classifications — as in Derrybrien and on
this site.

4.2 Summary of General Ground Conditions

From the above, the general sequence of ground conditions at the Wind Farm Site is summarised as follows:

(1) Blanket peat. Extensive covering of blanket peat, with peat depth typically in the range of 0.5 to 2m, though
locally variable with areas of shallower and deeper peat (measured maximum depth of 7.3m).

(2) Mineral soil or weathered rock. Underlying the blanket peat was a thin mineral subsoil layer recorded as
0.1 to 0.45m thick of likely glacial till or weathered bedrock, or locally normally consolidated mineral
subsoil, which may have been deposited in a lacustrine environment.

(3) Bedrock. Generally, bedrock at shallow depth either directly underlying the blanket peat or underlying the
mineral soil/weathered rock layer. Bedrock is described as a strong to very strong thinly foliated fine and
medium grained Phyllite with medium spaced (locally closely spaced) discontinuities.

4.3 Peat Ground Conditions

As part of the 2017 EIAR, an assessment of the peat condition at the Site was carried out (MKO, 2017 and AGEC,

2017). In addition, as part of detailed design for the works, further investigation of the peat was carried out in
advance and during the construction period by the designer (lonic Consulting).

4.3.1 Ground Investigation Pre-Construction

As part of the 2017 EIAR assessment as prepared by AGEC, the peat at the Wind Farm Site was described as
very soft to firm brown/black fibrous PEAT (in the shallow peat areas) and spongy and plastic black amorphous
PEAT (in the deeper peat areas). The blanket peat comprised typically shallow peat areas with deeper peat
deposits in the flatter areas on the Wind Farm Site. The identified deeper peat areas were located outside of
the wind farm development footprint to the southeast of T05, to the northwest of T10 and to the southeast of
the substation location. The deeper peat deposits are locally present in the flatter areas on the Wind Farm Site
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were identified and highlighted on the construction buffer zone plan (Figure 4 in the AGEC report (2017)). These
identified deeper peat areas were avoided when optimising the wind farm layout for the Wind Farm Site.

Peat strength testing was carried out for the 2017 EIAR assessment by AGEC using an in-situ Geonor H-60 Hand-
Field Vane Tester. Whilst it is recognised that this test gives indicative results for in-situ strength of peat it is
generally considered best practice for the field assessment of peat strength (see Section 5). Strength testing
was carried out at the selected locations across the Site, but most notably at turbine locations, to provide
representative coverage of indicative peat strengths. The hand vane results indicated undrained shear strengths
in the range of 5 to about 50kPa, with an average value of about 15kPa. The lower bound strengths recorded
would be typical for deep weak saturated peat and were recorded in the deeper peat areas in the flatter areas
of the Site.

Typically, strengths less than about 4kPa would indicate a higher potential for instability. The shear vane
strengths quoted in this report are unfactored based on the findings of site-specific trials and strict guidelines
on their interpretation. Shear vane results can be factored to allow for, as an example, possible entanglement
of fibres in the shear vane. The factor used is typically shear vane x 0.5 (for example Edil (2001), Mesri & Ajlouni
(2007), Boylan & Long (2014), Zwanenburg & Jardine (2015)).

4.3.2 Ground Investigations During Construction

During construction and for design purposes, ground investigation of particularly the peat strength and depth
was carried out by lonic. About 3400 no. peat depth probes and in-situ hand shear vanes have been undertaken
in total within the Wind Farm Site and the BMEP Site.

Peat depth recorded from the investigation during construction ranged from 0 to very locally about 7m with an
average depth of 1.8m. The majority of peat depths (about 65%) were less than 2m. Hand vane shear strength
test results indicate undrained shear strengths in the range of 2 to 30kPa, with an average value of about 9kPa.

The results are shown in Figure 4-2 and are compared to the pre-construction results and for results obtained

from the upper scar of the November 2020 Peatslide. The results from the 12 November failure for the upper
scar area are notably less than those recorded from the other ground investigations.

4.3.3 Summary of Peat Ground Conditions

In general, the results of the pre-construction investigations showed higher vane shear strength test results
when compared to during construction investigations with average results of 15 and 9kPa, respectively. The
reason for this is that during construction investigation, particularly after the November 2020 Peatslide, focused
on critical areas of potentially weaker peat.

The pre-construction results show a more erratic distribution of peat strength, which is attributed to testing
being carried out at essentially turbine bases, where there were notable variations in peat conditions (Figure 4-
3). The majority of the investigation during construction was predominantly along access roads where there
was a more uniform change in peat conditions. The undrained peat strength with depth (Figure 4-4) also shows
similar results for both investigations.

The vane shear strength test results for the upper scar of the November 2020 Peatslide showed significantly
lower results than the pre-construction and during construction investigations (Figure 4-3). The upper scar of
the peat failure showed an undrained shear strength range from 2 to 9kPa, with an average of slightly less than
about 5kPa. These values are notably low and are likely at the lower limit of what can be practically measured
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with the hand vane. The results show a reasonably consistent strength with depth and represent the lower
bound strength profile with depth for all the test results.

The test results for the upper scar of the November 2020 Peatslide show no appreciable strength gain with
depth which would be typical of a saturated peat mass that has remained essentially water-logged over time.
These results represent a body of very weak and saturated peat that was not identified in the previous
investigations.

Peat strength at sites of known peat failures (assuming undrained loading failure) are generally consistently

very low, for example the operational undrained shear strength at the Derrybrien failure (AGEC, 2004) as
derived from back-analysis, though some testing was carried out, was estimated at 2.5kPa.

4.3.4 Ground Investigation (IDL, 2020)

A total of 9 no. rotary core boreholes were undertaken at various infrastructure locations (substation and 8 no.
turbines) across the Site during May 2020 by Irish Drilling Ltd. (IDL). Bedrock was recorded in all locations at
depths of between 1.1 to 5.0m bgl. Bedrock was described as strong to very strong foliated fine and medium
grained Phyllite with medium spaced discontinuities.

4.4 Additional Ground Investigation (2021)

Further investigation was carried out principally due to the difficulties in testing peat to determine the
operational peat strength. The Guide (Scottish Government, 2017) recognises the difficulties in determining
peat strength and as such is intentionally non-prescriptive with respect to the testing carried out. Whilst the
peat assessment uses vane testing in peat this is recognised as being an index tool (Boylan, Jennings & Long,
2008) though remains the most practical means of assessing peat strength and has been used extensively for
testing peat on many wind farm sites.

A number of alternative peat strength testing methods were carried out as part of the further ground
investigation to provide a comparison between the alternative approaches, and the applicability of using an in-
situ shear vane.

The further ground investigation has comprised the following:

(1)  Trial pits

(2)  Peat cores and peat humification

(3) Comparison of peat strength measurements

(4) Comparison of peat strength measurements and degree of humification

The location of the further ground investigation is included on the layout plan P24-234-0601-0001.

4.4.1 Trial Pits

A number of trial pits (4 no.) were carried out at selected locations across the Site. The purpose of the trial
pitting was to investigate in more detail the variation in peat classification and strength with depth and to
retrieve peat samples for laboratory testing. For each trial pit the following was carried out:

(1) Detailed logging of peat with depth both before and during trial pitting
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(2)  Extraction of undisturbed block samples for laboratory (triaxial), shear vane testing and index testing
(3) Localised controlled failure of pit side wall, where safe to do so

(4)  Back-analysis of localised failure of pit side wall

The proposed trial pit locations were inspected prior to carrying out trial pitting, with many locations not being
suitable due to the presence of disturbed peat, mainly due to tree roots left in-situ from cleared forestry and
an unsuitable depth and strength of peat for testing. Trial pits (4 no.) were located close to T04, T05, TO7 and
T18.

In-situ shear vane testing of peat, including sampling of peat using a Russian Peat Sampler (RPS), which is a
hand-held sampler which takes a 50mm diameter half core sample of 500mm length in peat, was carried out at
each of the trial pit locations prior to excavation of the pit. In-situ shear vane testing was carried out at each
corner and at the centre of the proposed pit. Peat sampling using the RPS was also carried out at the centre of
the pit and logged to provide a detailed trial pit stratigraphy (this allowed for a more accurate log than could
be obtained using excavated material from the trial pit).

Undisturbed (U100) samples were obtained of the in-situ peat. To limit sample disturbance the sampling tube
was pushed at a slow rate into the in-situ peat within the pit excavations. In total 8 no. undisturbed samples
and 11 no. disturbed samples were obtained from the trial pits.

Trial pit logs (T4-TP1, T7-TP1, T18-TP2 and T5-TP1) and the associated RPS logs are included in Appendix A.

The results of the in-situ shear vane testing of peat at the location of the trial pits are included in Figure 4-4 (a)
to (d). The results of the in-situ shear vane testing and a summary of the results of trial pits is included in Table
4-1.

Prior to excavating the trial pits the upper fibrous peat layer (acrotelm) was severed using a saw. Several saw-
cuts were placed along the length of the pits at various distances from the trial pit edge. The purpose of the
saw-cuts was to ensure that side wall failure was controlled by the underlying more humified layer (catotelm).
Side wall failure occurred in 3 no. of the trial pits (T4-TP1, T7-TP1 and T5- TP1), with failure typically occurring
as slumping of the side wall with notable deformation of the surrounding ground surface and inward
deformation of peat from the base and sides of the pit.

The theoretical limit for a vertical height for an undrained face to remain stable is determined from the following
formula:
Hc =4 xc, /Y - Zt (Potts, 2004)

Where:

Hc height of vertical sidewall at failure (m)

Cu undrained strength (kPa)

Y bulk unit weight of peat, taken as 10kN/m3

Zt depth of tension crack (m), this is equivalent to the depth of the saw-cuts which is taken as 0.5m

Using the above formula and the average in-situ shear vane test results the theoretical failure height of the side
wall (in m) was determined to assess the adequacy of using in-situ vane strength to measure the operational
strength of the peat. The results (Table 4-1) from the trial pits are as follows:

(1) In general, there is a reasonably good correlation between the actual failure height of the side wall and
the theoretical failure height of the side wall, particularly for the average in-situ shear vane strength of
the full peat depth.
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(2)  Where the average in-situ shear vane strength within the depth of the failure height is used (that is within
2m below ground level), then the shear vane tends to underestimate the actual failure height. The in-situ
shear vane strength underestimates the strength of the peat in this instance.

(3) The above results indicate that the in-situ shear vane strength provides a reasonable indication of the
operational shear strength of peat, particularly at the lower shear strength peat encountered within the
trial pits.

Trial Pit Depth Depthof Actual

Average In-situ Shear Vane Theoretical Failure Height of

of Peat Trial Pit Failure Strength c, of Peat (kPa) Side Wall (m)
(m) (m) Height of Full Peat Within Full Peat Within Failure
Side Depth Failure Depth Height
Wall (m) Height
T4-TP1 3.3 1.5 1.5 4.4 3.9 1.24 1.08
T7-TP1 3 1.5to 1.6 5.1 4.8 1.55 1.41
1.7

T18- 2.5 NA NA NA NA NA NA

TP1
T18-TP2 1.5 1.5 DNF 13.3 13.3 4.83 4.83
T5-TP1 3.5 1.5 1.5 5.1 4.1 1.55 1.15

Notes

(1) T18-TP1 was not excavated as in-situ vane testing prior to pitting indicated that the peat was notably strong and that side wall
collapse would not occur.

(2) T18-TP2 was excavated to base of peat at 1.5m and did not fail (DNF).

(3) Average in-situ shear vane strength c, of peat is data that excludes all outliers and tests within the acrotelm. The average in-situ
shear vane data was determined from data within the failure height to 2m below ground level.

4.4.2 Peat Cores and Peat Humification

Peat core samples were retrieved to confirm the general nature and characteristics of peat on the Site. Peat
cores were retrieved using the RPS, Samples are obtained such as to provide a continuous log with depth.
Retrieved samples were logged using the Von Post classification (Hobbs, 1986) to determine particularly the
degree of peat humification. A shear vane test was also carried out at each RPS location to give strength data
for the peat descriptions. All the samples were bagged and sealed for moisture content testing.

Humification of peat results in the decomposition of vegetative fibres resulting in a more amorphous peat which
is generally encountered at greater depth within the peat mass. Amorphous peat tends to exhibit lower shear
strength and permeability. A qualitative assessment of the humification was assessed using the Von Post
classification ranks peat from H1 (no decomposition) to H10 (complete decomposition), see Table 4.2.

The purpose of the peat coring was to determine in particular the gradation of humification with depth. Fibres
are dominant in humification classes H1 to H3, with H4 being transitional between fibre and amorphous
dominated peat.

Peat sampling using the RPS was carried out at turbine locations with a summary included in Table 4.3 and logs
included in Appendix A. The Von Post classification included in the RPS logs comprises essentially the fuller
version of the classification and not just the degree of humification.
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Degree of Decomposition Plant Structure Amorphous Material Extruded on Nature of
Humificati Material Squeezing Residue
(o] Present
H1 None Easily identified None Clear, colourless water Not pasty
H, Insignificant Easily identified None Yellowish water Not pasty
Hs Very Slight Still identifiable Slight Brown, muddy water; no | Not pasty
peat
Ha Slight Not easily Some Dark brown, muddy Somewhat
identified water; no peat pasty
Hs Moderate Recognisable, Considerable Muddy water and some Strongly
but vague peat pasty
He Moderately Indistinct (more | Considerable About one third of peat
strong distinct after squeezed out; water dark
squeezing) brown Very
H-; Strong Faintly High About one half of peat strongly
recognisable squeezed out; any water pasty
very dark brown
Hs Very Strong Very indistinct High About two thirds of peat
squeezed out; also some
pasty water
Ho Nearly Complete Almost Very High Nearly all peat squeezed
unrecognisable out as fairly uniform paste
Hio Complete Not discernible Complete All peat passes between
fingers; no free water
visible
Turbine No. Depth (m)
T1 RPS-T1-1 2.50
RPS-T1-2 1.60
T2 RPS-T2-1 2.00
RPS-T2-2 2.00
T3 RPS-T3-1 3.50
RPS-T3-2 2.50
T4 RPS-T4-1 4.00
RPS-T4-2 2.00
RPS-T4-3 2.00
T5 RPS-T5-1 2.90
T7 RPS-T7-1 2.00
RPS-T7-2 3.00
RPS-T7-3 3.20
T10 RPS-T10-1 2.50
T14 RPS-T14-1 1.70
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Turbine No. Depth (m)
T16 RPS-T16-1 2.70
T18 T18-TP1-RPS 2.50
T19 RPS-T19-1 2.70

The degree of humification as determined from the RPS ranged from no humification (H1) within about the
upper 0.5m to H9 at depth, see Table 4.4. In general, there is an increase in humification with depth, which is
to be expected, though the gradation in humification with depth will tend to vary at each location depending
on the terrain, drainage, and the dominant peatland vegetation.

The typical range of humification ranges from H3 to H7. Below about 1.5m depth the humification is dominantly
H5 or greater, which would signify a considerable amount of amorphous material is present.

About half the RPS results show humification of H8 to H9 at the lower depths. Complete decomposition (H10)
is considered rare, as there is invariably some more resistant fibrous material present.

Table 4.4: Summary of peat humification from RPS

Depth (m) RPS -T1-1 RPS -T1-2 RPS -T2-1 RPS -T2-2 RPS -T3-1 RPS -T3-2 RPS -T4-1 RPS -T4-2 RPS -T4-3

0.5to1 H2
1tol5 H2-H3
15t02 H3
2to2.5 H3-H4
25t03

3t03.5

35t04

RPS-T18-
Depth (m) RPS-T5-1 RPS -T7-1 RPS -T7-2 RPS-T7-3 RPS-T10-1 RPS-T14-1 RPS-T16-1 RPS-T19-1 TP1

Humification Amorphous Material

Legend Present
H1-H2 None
H3-H4 Slight to some
H5-H6 Considerable
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4.4.3 Comparison of Peat Strength Measurement

A number of different methods were employed to determine the likely operational strength of in-situ peat at
the location of the 4 no. trial pits (T4-TP1, T7-TP1, T18-TP2 and T5-TP1). These methods comprised the
following:

(1) In-situ shear vane

(2) Laboratory shear vane

(3) Laboratory unconsolidated undrained (UU) triaxial testing
(4) Back-analysis of failure of side wall of trial pits

For practical reasons it was not possible to carry out all the above testing at all trial pit locations, for example
at T5-TP1 the retrieved samples were unsuitable for testing due to sample disturbance.

A comparison of the results obtained for the above test methods is summarised in Table 4.5 with the results
shown graphically in Figure 4-6 (a) to (d).

Trial Pit In-situ Shear Vane (Full Laboratory Shear Vane Laboratory Back-analysis of Failure
Peat Depth) (kPa) Unconsolidated of Side Wall of Trial Pits
(kPa) Undrained (L.JU) Triaxial (kPa)
Testing
(kPa)
T4-TP1 4.4 3.2 (5.1)% 1.4 5
T7-TP1 5.1 2.8 1.8 5.3
T18-TP1 NA NA NA NA
T18-TP2 13.3 7.8 5.8 NA
T5-TP1 5.1 5.5 NS 5

Notes

(1) T18-TP1 was not excavated as in-situ vane testing prior to pitting indicated that the peat was notably strong and that side wall
collapse would not occur.

(2) T18-TP2 was excavated to base of peat at 1.5m and did not failure (DNF).

(3) In-situ shear vane strength c, of peat (kPa) is data that excludes all outliers and tests within the acrotelm. The average in-situ shear
vane data within the failure height uses data to 2m below ground level.

(4) * Laboratory shear vane includes a notably higher value (11kPa) that skews results — the average value with higher results is shown
in brackets.

(5) T5-TP1 peat sample was unsuitable for testing due to disturbance.

4.4.4 Comparison of Peat Strength Measurements and Degree of Humification

In addition to the above, the humification (fibre content) of the peat with depth was recorded at the trial pit
locations to allow comparison of in-situ and laboratory shear strength with humification. The results (Figure 4-
6) show humification increasing with depth. Where humification is H3 or less, which is typically in the upper
1m, then there is an increase in shear strength with the in-situ shear vane though the laboratory triaxial test
results appear to be unaffected by the degree of humification. Laboratory triaxial test results are considered to
have been affected by disturbance of the sample during retrieval and the difficulties in testing very weak peat
samples in the laboratory. As such, laboratory test results are insensitive and do not reflect any notable strength
change with the degree of humification. It would be expected that the more fibrous the peat (lower H values)
the greater the relative shear strength.
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Where humification is greater than about H4 to H5 then there is no appreciable change in measured vane
strength. Note that when using the in-situ shear vane high readings are typically encountered in the less
humified peat at shallow depth, and also possibly towards the base of the peat where more resilient relict plant
matter (such as tree fragments) may be encountered. These higher readings should only be used in design with
caution, see below. In general, the shear strength test results for the vane only appear to be affected by say
humification of H3 or less.

4.4.5 Summary of Comparison of Peat Strength Measurements

A summary of the results for the various test methods is given below:

(1)  The laboratory test results give notably lower bound results. This is likely due to a number of factors such
as disturbance of the sample during retrieval and the difficulties in testing very weak peat samples
particularly in the laboratory unconsolidated undrained (UU) triaxial test.

(2)  Thelaboratory unconsolidated undrained (UU) triaxial test results for T4-TP1 and T7-TP1 provide strength
results which are unrealistic with respect to the observed performance of the peat within the trial pits
and are less than 2kPa. The laboratory strength tests results of less than 2kPa would typically represent
the undrained strength of remoulded peat. Laboratory test results in this case do not provide a practical
means of determining undrained peat strength.

(3)  The laboratory shear vane results give a lower test result than the in-situ shear vane, again this is likely
due to disturbance of the sample. As such, the in-situ shear vane would be considered to provide a more
realistic result as the in-situ peat is less disturbed.

(4)  As mentioned above, in general there is a good correlation between the theoretical undrained strength
at which failure of the side wall occurs, and the undrained strength measured by the in-situ shear vane
over the full peat depth for the low range of peat strength present.

(5) The effect of peat humification (fibre content) on peat strength test results was assessed. It would be
expected that the more fibrous the peat (lower H values) the greater the relative shear strength. The
results show that the laboratory test results were insensitive to the degree of humification. The in-situ
vane showed where humification is H3 or less, which is typically in the upper 1m, then the in-situ vane
recorded an increase in shear strength.

(6) Based on the above results, the in-situ shear vane strength compared to the other tests provides the
most reasonable indication of the operational shear strength of peat particularly at the lower shear
strength peat encountered within the trial pits. Notwithstanding, the in-situ shear vane has limitations
and its application for design needs to be used cautiously, see below.

The above shows that in-situ shear vane results provide a reasonable correlation with back-analysed results of
operational undrained strength of peat. Application of a factor to in-situ vane results at this Wind Farm Site is
therefore not considered necessary provided the use and interpretation of the shear vane is carried out
cautiously following the guidelines below. Shear vane strengths have been applied without factoring in previous
work on Irish peat (see for example Hanrahan, 1964, Piggott et al, 1992). Factoring of vane results is generally
applied in the absence of site-specific correlation; these factors need to be applied judiciously as they can
provide misleading results (Jardine, 1998).

Guidelines on the use and interpretation of in-situ shear vane with respect to the Wind Farm Site based on the
results of the further investigation at the Site and general previous experience and empirical use are as follows:

(1) Careful scrutiny should be applied in interpreting vane results, particularly where anomalous higher results
are obtained due to say high fibre content, presence of wood fragments, rod friction. Upper bound values
which are outliers and would likely not control the operational strength of the peat should be discarded.
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(2) Lower bound recorded vane strength should be adopted at any location for design purposes. A cautious
estimate of the mean strength should not be used for design.

(3) The vane strength should be obtained for the full depth of the peat layer to ensure that zones of weaker
peat within the profile have been identified. Notwithstanding, strength profiles with depth in weaker peat
generally show that below the acrotelm layer there is a generally an increase in peat strength with depth,
see Figure 4-8 which shows results for a number of blanket peat sites.

(4) Thereisgenerally notable variation in in-situ vane results. It is likely that the lower bound values will control
the operating shear strength of peat and general previous experience indicates that consistent lower
bound results of less than 4 to 5kPain an area represent greater potential for undrained peat failure (Figure
4-8). The lower bound vane strengths in any area shall be considered when assessing peat stability.

Other alternative methods for assessing in-situ strength of peat such as cone penetration testing (CPT) using a
variety of different shaped cone tips has been examined, for example Long et al (2014). Previous use of CPT on
peat sites (such as at the Derrybrien Wind Farm site) have provided mixed results with a notable scatter of data,
and it has proven difficult to establish reliable site-specific correlation factors.

4.5 Baseline Sensitivity of Receiving Environment for the Wind Farm Site

The significance of the effects of impacts on soils, geology and land on the Wind Farm Site has been assessed
as a function of the sensitivity of the receiving environment. The sensitivity of the receiving environment is
classified on a 7-point scale from Negligible to High as a function of the characteristics of the soils, geology and
land that are directly impacted by the project or potentially impacted by a peat failure (EPA, 2022).

For this Wind Farm Site, the majority of the significant effects on soils, geology and land relate to the upland
blanket bog that covers most of the Wind Farm Site and surrounding area. Therefore, the characteristics of the
blanket bog in the area govern the classification of the sensitivity of the receiving environment for assessing
the significance of effects on soils, geology and land on this project. For stability impacts, consideration has
also been given to the sensitivity of the blanket bog outside the Wind Farm Site that could be directly impacted
by a peat slide at the Wind Farm Site. The potential impact of the Prospective Development on Geological
Heritage Sites has also been taken into account.

For this project the sensitivity of the receiving soils, geology and land has been classified as MEDIUM based on
a combination of factors, i.e.:

e Geological Heritage Sites that could be impacted by the project;
¢ The ecological importance of the blanket bog;

¢ The significance of the peat for carbon sequestration; and

e The use and value of the land impacted by the project;

The habitat impacted by the Prospective Development is predominately conifer plantation on upland blanket
bog that had been degraded by drainage and by the planting of the trees, and is therefore of low ecological
value. Based on the relatively low ecological value of the land, the sensitivity of the receiving environment could
be characterised as Medium to Low. However, when combined with the additional environmental value of the
land as a carbon store and the relatively low commercial value of the land for forestry/agriculture, this is
sufficient to raise the combined level of sensitivity of the peat to “MEDIUM”.

For the assessment of stability impacts the sensitivity of the receiving soils, geology and land that could be

impacted by a peat slide has also been classified as MEDIUM based on the scale of the November 2020
peatslide, and by the land that that was directly impacted by the slide, i.e.:
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e The land that was disturbed by the peat slide covered an area of approximately 3.7 ha, and it was
comprised of coniferous forests of low ecological and commercial value;

e Approximately 86,240m3 of peat was displaced in the slide, but about 45,500m? of this is still present
within the failure scar; and

e The majority of the displaced peat was transported down the channel of the Shruhangarve Stream to
the Mourne Beg River and was deposited within the stream and river channel. A small volume of
material was deposited on agricultural land.

To accurately assess stability impacts on soils, geology and land, consideration has also been given to the scale
and characteristics of the smaller, more localised peat failures that occurred on the Wind Farm Site during
construction. For example, around the perimeter of the open excavations for the turbine foundations, the risk
of peat instability was limited to localised shear failure or very small-scale peat slides where the side slopes
were not adequately supported, which had a significantly lower impact on the receiving soils, geology and land.
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5. PEAT FAILURES ON SITE DURING CONSTRUCTION

Prior to the peat failure of November 2020 Peatslide there were other minor peat failures on the Wind Farm
Site that occurred during construction of the wind farm on 3 June 2020 or before. Details of the peat failures
based on site inspection observations, construction records and drone surveys are given in the FT 2021
“Meenbog Wind Farm — Assessment of Site with Respect to Peat Stability” report (included as Appendix 8-3 of
this EIAR), with the likely causes of these failures are summarised in the table below. The failures essentially
occurred within the forestry plantations that covers much of the area and remained within the boundary of the
Wind Farm Site. The locations of these failures are shown on the geomorphological plans in Appendix B.

Table 5.1: Summary of likely causes of peat failures on the Wind Farm Site during construction
Location Ground Conditions Likely Cause of Failure
Peat failure Based on MCE (2020), peat depth of The mechanism of the failure was triggered by excessive
reference 1 at 3m is quoted, though the area appears | excavated arisings (peat) being placed on in-situ peat. The placed
borrow pit to have exposed mineral soil/rock at excavated peat caused excessive loading that resulted in an
between T5 and shallow depth. undrained loading failure of the in-situ peat which then due led to
T6 progressive failure of in-situ peat downslope.

The failure initially travelled only a short distance.

Peat failure Assumed similar to peat failure Taking into account the back-analysis at nearby peat failure
reference 2 at reference 3. reference 3, the likely cause of failure was excessive loading due to
borrow pit surcharging of failed debris from peat failure reference 1 causing
between T5 and undrained shear failure of the underlying peat leading to

T6 progressive downslope failure.

Downslope run-out distance was controlled by forestry furrows
with the failed material coming to rest as in-situ peat downslope
shallowed/increased in strength.

Peat failure lonic recorded peat depth to the west Given the recorded peat strength in the area and taking into
reference 3 at of T6 varied from 0.2 to 1.9m. Peat account the back-analysis at this location, the most likely cause of
borrow pit strength varied from 3kPa to 20kPa failure was excessive loading of arisings on the downslope side of
between T5 and with an average, which discounts the access road causing undrained shear failure of the underlying
T6 outliers of about 6kPa. peat leading to progressive downslope failure.

Initial downslope run-out distance was controlled by forestry
furrows. Further downslope the failed debris entered a shallow
elongate drainage feature with deeper and weaker peat, which
caused the failure to change direction and follow the feature
further downslope.

Failure at T12 lonic results are available for the area Given the recorded peat strength in the area and taking into
(reference 4) around T12. Peat depth varied from 1.5 | account the back-analysis from peat failure reference 3, the most
to 2m. Peat strength varied from 8kPa likely cause of failure was excessive loading of arisings on the
to 15kPa. downslope side of the access road.

Downslope run-out distance was controlled by forestry furrows
with the failed material coming to rest as in-situ peat downslope
shallowed/increased in strength.

Minor instability Nearby lonic testing showed a strength | The cause of the instability was inappropriate support to the
atT5 of 4 to 7kPa with peat depth 2.6 to excavation for T5. This resulted in the initiation of an incipient
3.7m. translational slide within the adjacent peat upslope with the onset

of tension cracks.

The construction of the turbine base and infilling of the excavation
essentially stabilised the adjacent in-situ peat.
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Location Ground Conditions Likely Cause of Failure
Minor instability In-situ shear testing of peat at this The instability likely occurred during excavation of the access road
atT16 location by lonic showed a strength of into the turbine base for T16. The combination of loading from
less than 4kPa with peat depth 1.4m. excavated peat placed onto the peat surface from a perimeter

drain in combination with undercutting of the peat slope likely
caused the instability.

Minor instability Ground conditions are not known but The likely cause of failure was excessive loading of placed material
S-bends understand that stockpile of placed on peat causing undrained shear failure of the underlying peat
Roadworks crushed rock caused a localised ground | leading to failure.

movement in the peat below the

stockpile.

5.1 November 2020 Peatslide

A detailed description of the peat failure and the likely mechanism of the failure is provided in the FT report
“Meenbog Wind Farm — Assessment of Site with respect to Peat Stability” (FT, 2021). A summary is provided
below.

The failure site comprises the upper and lower scars, as shown on the plan in Figure 5-1 and 5-2. The primary
source of the failed material, which was essentially peat, was the upper scar. The upper scar is located on a flat
plateau area at an elevation of about 266mOD that extends northwards from the high point of the Wind Farm
Site, which is at an elevation of 313mOD. The estimated total area of the upper scar is about 2.4ha. The lower
scar is rectilinear and essentially follows the slope gradient. The lower scar was about 260m long by about 43m
wide. The head of the lower scar is taken at the downslope mouth of the upper scar and essentially coincides
with the upslope boundary of a recently felled forestry plantation. The lateral perimeter of the scar essentially
follows the existing forestry furrows. The estimated total area of the lower scar is about 1.18ha. The total
volume of the failure is estimated at 86,240m?3.

The sequence of ground conditions at the failure site, that is the upper and lower scars, based on site
observations and some limited in situ testing is given below.

(1) Blanket peat. Peat depth is typically in the range of 1.5 to greater than 3.5m. The upper scar has notably
deeper peat with an average depth of 2.7m, though locally greater than 3 to 3.5m. The lower scar has an
average peat depth of 1.8m.

(2) Mineral soil or weathered rock. Underlying the blanket peat a mineral subsoil layer was observed in the
floor of the scars which is likely glacial till or weathered bedrock.

(3) Bedrock. Within the floor of particularly the lower scar localised bedrock was observed. In situ testing
around the upper scar also indicated possible bedrock directly underlying the peat.

As the primary source of the failed material, which was essentially peat, was the upper scar the results from
this location are of most interest. The hand vane results indicate undrained shear strengths in the range 2 to
19kPa, with an average value of about 6kPa. The higher vane results in the upper scar are typically at the
interface of the base of the peat with the underlying mineral soil, or where roots have caught the vane. If these
higher results are ignored, then the undrained shear strength ranges from 2 to 9kPa, with average reducing to
slightly less than about 5kPa.
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5.1.1 Contributary Causes of Failure

The following are considered to be the key contributory causes of the November 2020 peatslide. For the peat
failure to occur all or at least most of these key contributory factors were required to be present. One or a few
of these factors only are highly unlikely to cause the scale of the peat failure that occurred.

(1)  Construction of floating road. The construction works for the floating road triggered a localised initial
peat failure within the underlying in-situ peat. It would not be uncommon for sections of floating road to
undergo excessive movement due to localised weakening within the underlying peat, however at this
location a number of other contributory factors caused an escalation of the initial localised failure.

(2)  Body of very weak peat immediately upslope. Essentially immediately upslope of the floating road was a
flat plateau area that was partly formed of essentially a large body of notably saturated and very weak
peat. This body of saturated and very weak peat relied for lateral stability on the peat slope upon which
the floating road was being constructed. Hand vane results by FT post-failure showed undrained shear
strengths in the range 2 to 9kPa, with an average value of slightly less than about 5kPa. These low
recorded peat strengths are significantly lower than the site-wide results and would represent a body of
very weak peat (Figure 4-3).

(3) Rainfall intensity and pattern. A combination of preceding heavy rainfall and the pattern of weather
recorded over the preceding months likely contributed to the failure. The failure was not triggered by an
intense rainfall event. Whilst there was no clear significant peak rainfall duration period immediately
prior to the peat failure, the combination of a significant dry spell (April and May 2020) followed by
relatively high daily rainfall amounts (from June 2020 onwards) likely contributed to the peat failure. The
significant and sustained dry spell would have caused drying leading to shrinkage and cracking of the near
surface acrotelm layer in the peat particularly along forestry furrows and drainage lines. Subsequent run-
off from rainfall would have then gained ingress to the peat at depth via the cracking.

(4) Drainage and surface water ingress into peat. The existing forestry drainage pattern, which is present in
the 1995 aerial photographs of the Wind Farm Site, in the flat plateau area directed surface water from
rainfall towards the body of very weak peat that ultimately failed, notably along a series of parallel
drainage ditches aligned south-north which run for about 230m and flow towards the southern limit of
the upper scar (Figure 5-1).

(5) Topography. The initiation of the failure occurred at a convex break in the peat slope, at the location of
the floating road. A convex break in slope is commonly cited as the location for peat failures for a number
of reasons. In this particular case, the convex break in slope marks the transition from a plateau area
upslope containing deeper and very weak and saturated peat compared to downslope where the peat is
not as deep and has relatively greater strength.

(6) Downslope felled forestry on peat. The area downslope of the floating road comprised a forestry
plantation that had been felled a few years in advance of the wind farm construction. The area comprised
forestry furrows and drains aligned downslope on peat slopes with a peat depth of about 1.8m. The
failure through this area exploited the existing forestry furrows which are lines of weakness as they have
severed the acrotelm layer.

(7)  Existing drainage and extent of failure. The existing forestry drainage within the peat is considered to
have directed and concentrated surface run-off to the upper scar located in the flat plateau area. To the
south of the upper scar a series of parallel drainage ditches (less than about 1m deep) feed water
northwards towards the failure scar (Figure 5-2). Following the failure, inspection of these ditches
showed water feeding into the scar. Whilst not a direct cause of the peat failure the existing drainage
ditches and forestry furrows significantly controlled the extent of the upper scar (Figure 5-2). The extent
of the lower scar was essentially controlled by existing forestry furrows aligned downslope in the
direction of peat failure movement. Adjacent to the scar the existing forestry furrows have generally
acted as tension cracks with the furrows opening up.
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6. PEAT STABILITY RISK ASSESSMENT

6.1 Geomorphology Risk Assessment

A site-wide geomorphological plan was produced by FT in 2021. The geomorphological plan principally shows
the morphology of the terrain which is presented as symbols and individual units. The individual units are
intended to represent areas of similar character with respect to ground conditions.

The geomorphological plan provides a basis for zoning the Wind Farm Site into areas of similar character, and
where peat failures or indicators of instability are present, allows a determination of any local specific factors
that control their spatial distribution, as noted in the Guide (Scottish Government, 2™ Edition, 2017).

Preparation of the geomorphological plan requires a level of subjectivity based on the knowledge and
experience of the compiler as recognised by the Guide. This approach forms part of a qualitative assessment of
the peat stability hazard.

The peat stability hazard assessment provides guidance only with respect to site-wide peat stability. A more
detailed deterministic approach in identifying peat stability hazard has been carried out (Section 6.2) at areas
where works are proposed (zone of influence). The deterministic approach requires a significant amount of
specific ground data input to provide a meaningful result, and for this reason is adopted along the proposed
infrastructure corridor.

The results of the peat stability hazard assessment are used to provide an assessment of the risk that may arise
as a result of peat instability; this is covered below.

6.1.1 Peat Stability Hazard

The geomorphological plan has been complied using LiDAR survey data for the Wind Farm Site with a 1m
contour that shows the layout of the wind farm works. The geomorphological plans of the Wind Farm Site are
included in Appendix B (P24-234-0601-0011 to 0014). The following geomorphological information has typically
been included, where present, on the plans:

1) Position of major and minor slope breaks (e.g. convexities and concavities).
2) Position and alignment of major and minor natural drainage features (e.g. rivers, streams, peat gullies).

(
(
(3) Location and extent of peat erosion complexes where present (e.g. haggs and groughs, areas of bare peat).
(4) Outlines of past peat landslides (including source areas and deposits).

(

5) Location, extent and orientation of cracks, fissures, ridges and other pre-failure indicators.

Based on the association of particular geomorphological units to known failures the individual units have been
qualitatively ranked with respect to their likelihood to contribute to peat instability.

An estimated probability using expert judgement, whereby general principles are used to assign probabilities
to peat stability, has been adopted. This approach uses a ranking system that relates ground factors to the
probability of the occurrence of peat instability, e.g. the presence or absence of instability features within
certain geomorphological units.
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A

The basis of the expert judgement is provided below (Table 6-1) which identifies the key considerations in
determining the qualitative likelihood of peat failure based on the experience of the compiler but also taking
into account the factors that contributed to peat failures that have occurred on the Wind Farm Site, including
some examples of failures from other sites.

The hazard ranking in terms of probability given to the individual geomorphological units is shown in Table 6-2;
this is based on that provided in the Guide. Note that the descriptive terms are relative and should be taken as
guidance only. In assigning hazard ranking, it is assumed that inappropriate construction activity or extreme
weather events do not occur.

Key

Geomorphological
Unit

General Description

Hazard Description

Likelihood

Elevated plateaux Typically, elevated level extensive areas. Source area of November 2020 Probable
areas Associated with convex break in slope which is | Peatslide. Similar terrain as Dawn of
cited as potential location for initiation of peat | Hope failure (June 2020).
failures. Presence of deep and notably weak
Location for deep and weaker peat. peat increases likelihood of failure.
Elevated plateaux surrounded or partly
surrounded with downslopes.
Potential headwaters Typically, location of possible spring line or Example of peat failures associated Probable
of natural drainage concentrated focus of water. with this terrain are Garvagh Glebe
features Very localised deep and weaker peat. (2008), Derrybrien (2003),
Generally encountered at upper elevation on Boleynagee (1931).
slopes. Similar to the above, but more
Possibly location of previous failures; though localised deep and notably weak
none are recorded on the Wind Farm Site peat increases likelihood of failure.
Elongate shallow Typically, location of relict or activate stream Example of peat failures associated Probable
depressions lines or concentrated focus of water. with this terrain are Garvagh Glebe
Very localised linear deep and weaker peat. (2008), Derrybrien (2003).
Generally encountered running perpendicular | Larger failure at T5 partly followed
downslope. path of elongate shallow depression.
Localised deep and notably weak
peat increases likelihood of
particularly travel distance of failure.
Elevated level ridges Similar to elevated plateaux but comprises top | Similar to source area of November Probable
of flat ridge lines or isolated level benches. 2020 Peatslide. Similar terrain as
Localised deep and weaker peat. Dawn of Hope failure (June 2020).
Elevated benches surrounded or partly with Presence of deep and notably weak
downslopes. peat increases likelihood of failure.
Elevated lobate level Similar to elevated plateaux but comprises Similar but smaller than source area Probable
areas lobate level features. of November 2020 Peatslide.
Localised deep and weaker peat. Presence of deep and notably weak
Elevated area with slope on downslope. peat increases likelihood of failure.
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Key

Geomorphological

General Description

Hazard Description

Likelihood

Unit
Low-level lobate and
level areas

Localised likely very deep and weaker peat in
proximity to water course.

Likely infilled hollows (relict lake) leading to
deeper and weaker peat deposits.

Proximity to watercourse with potential for
erosion of slope toe.

Localised likely very deep and
weaker peat in proximity to water
increases likelihood of failure.

Probable

Upper slope

Undulating relief with variable slope angles.
Peat depth variable.

Proximity to areas of relatively greater
likelihood of peat failure.

Elevated position would increase potential for
run-out of any failures.

Potential for concentrated water within
undulating relief.

Undulating and rough relief could signify
potential previous failures or areas of deeper
peat.

Potential for some localised deep
and weaker peat though not
extensive.

Likely

Lower slope adjacent
to water course

Undulating relief with variable slope angles.
Peat depth variable but locally potential for
notable depth.

Proximity to watercourse with potential for
erosion of slope toe.

Lower position on slope increases potential for
possible infilled hollows leading to deeper and
weaker peat deposits.

Potential for concentrated water within
undulating relief.

Undulating and rough relief could signify

potential previous failures or areas of deeper
peat.

Potential for some localised deep
and weaker peat though not
extensive.

Likely

Mid-slope

Relatively uniform slope with slope angles
typically 3 to 5 degrees but locally steeper.

Peat depth typically 1 to 2m.
Relatively well drained slope.

Relief has relatively few undulations and
roughness that could signify previous failures
or areas of deeper peat.

Reduced to limited potential for
some localised deep and weaker
peat.

Unlikely

Notes

(1) Likelihood description is for guidance only and assumes that no mitigation measures are in place.
(2) Hazard ranking assumes that inappropriate construction activity or extreme weather events do not occur.
(3) Only key geomorphological units are considered.

Scale Likelihood Probability of occurrence
5 Almost certain >1in3
4 Probable 1in10tolin3
3 Likely 1in 10°to 1in 10
2 Unlikely 1in 107 to 1in 10?
1 Negligible <1in10’
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Notes
(1) Likelihood description is for guidance only and assumes that no mitigation measures are in place.
(2) Probability of occurrence values are for guidance only and assumes that no mitigation measures are in place.

The geomorphological plans showing zonation of hazards for the Wind Farm Site is included in Appendix B. The
hazard levels vary from ‘Unlikely’ to ‘Probable’.

A number of locations associated with the Prospective Development are classed as being in areas of ‘Probable’
hazard. These include the existing floating roads to T01, T02, TO3 and T04, as well as the upgrade road to T18.
This higher probability has also been considered within the Qualitative Risk Assessment in Section 6.3.
Mitigation measures are required in these areas to reduce the risk levels. These mitigation measures are
discussed in Section 7.

6.2 Peat Stability Risk Assessment (Quantitative)

The peat stability assessment includes an assessment of the stability of the natural peat slopes for individual
parcels across the Wind Farm Site and the BMEP Site including at the turbine locations and along the access
roads where works are proposed as part of the Prospective Development (see Table 3-1). This analysis has been
undertaken using EC7 partial factors. The remainder of the Wind Farm Site has been assessed in the report
“Peat Stability Assessment report, (Existing Development) (FT, 2026).

6.2.1 Methodology for Peat Stability Assessment

The stability of a peat slope is dependent on several factors working in combination. The main factors that
influence peat stability are slope angle, shear strength of peat, depth of peat, pore water pressure and loading
conditions.

An adverse combination of factors could potentially result in peat sliding. An adverse condition of one of the
above-mentioned factors alone is unlikely to result in peat failure. The infinite slope model (Skempton and
Delory, 1957) is used to combine these factors to determine a factor of safety for peat sliding. This model is
based on a translational slide, which is a reasonable representation of the dominant mode of movement for
peat failures.

To assess the factor of safety for a peat slide, an undrained (short-term stability) and drained (long-term
stability) analysis has been undertaken to determine the stability of the peat slopes on the Wind Farm Site.

1. The undrained loading condition applies in the short-term during construction and until construction
induced pore water pressures dissipate.

2. Thedrained loading condition applies in the long-term. The condition examines the effect of the change
in groundwater level as a result of rainfall on the existing stability of the natural peat slopes.

Undrained shear strength values (c,) for peat are used for the total stress analysis. Based on the findings of the
2003 Derrybrien failure and other failures in peat, undrained loading during construction was found to be the
critical failure mechanism.

A drained analysis requires effective cohesion (c’) and effective friction angle (¢’) values for the calculations.

These values can be difficult to obtain because of disturbance experienced when sampling peat and the
difficulties in interpreting test results due to the excessive strain induced within the peat. To determine suitable
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¢’= 4kPa
¢/: 250

Cohesion, ¢’ (kPa)

Friction Angle, ¢’

Testing Apparatus/ Comments

A

drained strength values a review of published information on peat was carried out. Table 6.7 shows a summary
of the published information on peat together with drained strength values.

From Table 6.3 the values for ¢’ ranged from 1.1 to 8.74kPa and ¢’ ranged from 21.6 to 43°. The average ¢’ and
@' values are 4.5kPa and 30° respectively. Based on the above, it was considered to adopt a conservative
approach and to use design values below the averages. For design the following general drained strength values
have been used for the Wind Farm Site:

(degs)

Hanrahan et al (1967) 5to7 36to 43 From triaxial apparatus
Flogv;(;)and Mylleville 2.5 28 From simple shear apparatus
2 to 4 27110325 Mainly ring shear apparatus for normal
Landva (1980) stress greater than 13kPa
5to6 - At zero normal stress
Carling (1986) 6.5 0 -
From ring shear and shear box
0 38 apparatus. Results are not considered
representative.
Farrell and Hebib
(1998) From direct simple shear (DSS)
0.61 31 apparatus. Result considered too low
' therefore DSS not considered
appropriate
Rowe, Maclean and 1.1 26 From simple shear apparatus
Soderman (1984) 3 27 From DSS apparatus
6 38 From triaxial apparatus using soil with
McGreever and Farrell 20% organic content
(1988) 6 31 From shear box apparatus using soil with
20% organic content
Hungr and Evans .
(1985) 33 - Back-analysed from failure
Dykes and Kirk (2006) 3.2 30.4 Test within acrotelm
Dykes and Kirk (2006) 4 28.8 Test within catotelm
Warburton et al (2003) 5 23.9 Test in basal peat
Warburton et al (2003) 8.74 21.6 Test using fibrous peat
Hendry et al (2012) 0 31 Remoulded test specimen
Komatsu et al (2011) 8 34 Remoulded test specimen
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(Z;A(/)ir;(;nburg etal 2.3 32.3 From DSS apparatus
?Z%nlz)aan & Grognet - 37.4 From large DSS apparatus

, Tests carried out on reconstituted,
O’Kelly & Zhang (2013) 0 28910303 undisturbed and blended peat samples

6.2.2 Analysis to Determine Factor of Safety (Deterministic Approach)

The purpose of the analysis was to determine the ‘Overdesign’ factor (ODF) of the peat slopes using infinite
slope analysis. The analysis was carried out at the turbine locations, along the proposed access roads, below
the existing floating access roads and at various locations across the Wind Farm Site where works are proposed.

The ‘overdesign’ factor is a measure of the stability of a particular slope, with higher values indicating greater
stability; a minimum value of 1.0 is required to confirm stability, in accordance with Eurocode 7, allowing for
the in-built partial material and load factors.

Overdesign Factor (ODF) Degree of Stability Degree of Risk

Less than 1.0 High
1.0to 1.5 Acceptable (yellow) Medium
>1.5 Low

The calculations are carried out in accordance with IS EN 1997-1 Design Approach 1 Combination 2, which is
the governing case, with the applicable partial material reduction factor of yM = 1.4 applied to the measured
peat strengths, along with the applicable partial load factors for permanent loads (yG = 1.0) and variable loads
(yQ = 1.3). Note that the calculations were also carried out for Design Approach 1 Combination 1, which does
not govern in this particular scenario. Tables presenting the partial factors used in the analyses are included
below.

Overdesign Factor (ODF) Pa;gi\lchalc)tor Pa;gi\lchazc)tor
Soil Unit Weight 1.0 1.0
Soil cohesion 1.0 1.25
Soil phi angle (tan ¢) 1.0 1.25
Undrained shear strength of soil 1.0 1.4

A conservative value for the undrained shear strength, c, for the peat has been used. This has been determined
based on shear strength testing undertaken by AGEC, FT and lonic across the Wind Farm Site. The shear strength
values used in the analysis are specific to the location being analysed, rather than being sitewide values. Where
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location specific results are not available either the nearest available result or a sitewide value of 5kPa has been
used.

The formula used to determine the factor of safety for the undrained condition in the peat (Bromhead, 1986)
is as follows:

C
F=—
Jsinacosa

Where:

F = Factor of Safety

¢, = Undrained strength

y = Bulk unit weight of material
z=  Depth to failure plane assumed as depth of peat
o= Slope angle

The formula used to determine the factor of safety for the drained condition in the peat (Bromhead, 1986) is
as follows:

P e -y b, )cos’ atang
Jesina cosa

Where:

F = Factor of Safety

¢’= Effective cohesion

y = Bulk unit weight of material (Peat)

z=  Depth to failure plane assumed as depth of peat
yw = Unit weight of water

hy = Height of water table above failure plane

o= Slope angle

@’ = Effective friction angle

For the drained analysis the level of the water table above the failure surface is required to calculate the factor
of safety for the slope. Since the water level in blanket peat can be variable and can be recharged by rainfall, it
is not feasible to establish its precise location throughout the Wind Farm Site. Therefore, a sensitivity analysis
using water level ranging between 0% and 100% of the peat depth was conducted, where 0% equates to the
peat being completely dry and 100% equates to the peat been fully saturated.

The following general assumptions were used in the analysis of peat slopes at each location:

(1) Peat depths are based on the maximum peat depth recorded at each location from the walkover
surveys and from probing undertaken during construction by lonic.
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(2) The slope angles used in the peat stability assessment were obtained using a combination of readings
taken during the site reconnaissance by FT using handheld equipment and from contour survey plans
for the Wind Farm Site. It should be noted that slope angles derived from contour survey plans would
be considered approximate, as such surveys are dependent on the density of survey data and do not
always reflect local variations in ground topography.

(3) Slope angle at base of sliding assumed to be parallel to ground surface.

(4) A lower bound undrained shear strength, c, for the peat has been used. This has been determined
based on shear strength testing undertaken by FT and lonic across the Wind Farm Site. The shear
strength values used in the analysis are specific to the location being analysed, rather than being
sitewide values.

For the stability analysis three load conditions were examined, namely:

Condition (1):  no surcharge loading, general stability analysis of peat slopes

Condition (2):  accidental surcharge loading of 10kPa used as a sensitivity analysis of peat slopes. No
sidecasting of deposition of peat or spoil on existing peat slopes is permitted as part of
the Prospective Development.

Condition (3/3a): surcharge of 26kPa, equivalent to a 1.3m thick floating access road (1.15m existing plus
0.15m additional surfacing) plus an additional live load of 10.3kPa (construction traffic
loading). Applies to the access roads to TO1-T04. Within the BMEP Site this load is reduced
to a surcharge of 16kPa (0.8m thick floating road) with a 10kPa live load. Condition 3a
applies to the drained case, where the dead load from the road is applied but no live load
is included in the analysis.

The load included in Condition (2) is modelled as an additional 1m load of peat. The loading for Condition 3 is
split into two — a dead load (permanent) and a live load (transient). The dead load represents the load from the
access road itself. The live loading for Load Condition (3) above is derived from the loading from a 750t capacity
mobile crane, such as a Liebherr LTM1750, with the crane load spread across the width and length of the vehicle
axles (17m x 3m), and assuming a 1v:1h load spread through the geogrid reinforced floating road. This crane
surcharge is based on the crane in transport mode with a max. load of 108 tonnes/12 tonnes per axle.

For areas of floating roads (Load Condition 3/3a), and where ODF results of <1.0 have been recorded in the
infinite slope analysis, a separate check of the stability of these areas has been undertaken using SlopeW slope
stability software (Section 6.2.4). This allows for an analysis of the potential for a circular slip failure while also
allowing for an assessment of the effect of inclusion of geogrid reinforcement, used in the construction of the
floating roads across the Wind Farm Site.

6.2.3 Results of Analysis

6.2.3.1 Undrained Analysis for the Peat

The results of the undrained analysis for the natural peat slopes on the Wind farm Site and the BMEP Site in the
areas where works are proposed as part of the Prospective Development are presented in Appendix C and the
results of the undrained analysis for these locations for load condition (2) (DA1C2) are shown in Drawings P24-
234-0601-0004 to P24-234-0601-0008 and 0010. The analysis results for the Existing Development are provided
in the report Peat Stability Assessment report (Existing Development) (FT, 2026).

The undrained analysis for load condition 2 (DA1C2) is considered the most critical load case across the majority

of the Wind Farm Site as most peat failures occur in the short term upon loading of the peat surface. Load
condition 3 is considered to be the worst case for the sections of floating road within the Wind Farm Site.
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Analyses were also undertaken for the BMEP Site, where load condition 1 and 2 were assessed, along with a
reduced load version of load condition 3. All of these results had an ODF of >1.0 for both load conditions
analysed (1 and 2).

The calculated ODF for load condition 1 is in excess of 1.0 at all of the 259 locations analysed with a range of
ODF of 1.03 to 327.41, indicating a low to medium risk of peat instability.

The calculated ODF for load condition 2 is in excess of 1.0 for 258 of the 259 locations analysed with a range of
ODF of 0.8 to 135.57, again indicating a generally low risk of peat instability with localised areas of higher risk.
One location recorded a value of 0.8 to the southwest of TO7, in an area of deep peat where no development
is proposed.

For the areas of existing floating road where an additional surfacing layer is required, a specific stability analysis
has been undertaken (load condition 3). The results of this analysis are shown in Drawing P24-234-0601-00009.
This assessment includes the existing floating road with a design thickness of 1.15m, equating to a static load
of 23 kPa, and that an additional 0.15m of material will be placed on top, increasing the static load on the peat
from 23kPa to 26kPa. A worst-case live load for a 750T crane has been added to this, equating to an additional
10.3kPa load. For this case, data points directly below the road and in a corridor 10m either side of the road
have been considered. For the locations directly below the road an increase in the shear strength of the peat
can be expected over time due to the effect of the static load of the road compressing the peat.

A small number of results are <1.0 for these areas (9 results from a total of 68 within the Wind Farm Site),
located mainly along the floating road to T04. Additional, more detailed stability analyses where the impact of
geogrid reinforcement in the floating roads can be included have been undertaken in these areas and are
described in Section 6.2.4 below. All of the results from the BMEP Site were >1.0.

All sections of floating road will be proof load tested (see Section 8) prior to any turbine deliveries to the Wind
Farm Site to confirm the stability of floating roads under the design live load surcharge for the 750-tonne mobile
crane. Additionally, in-situ shear vane testing of the peat directly below the floating roads will be undertaken
for the locations around the section of floating road at the TO1 and T02/T04 junction, a stabilising berm will be
constructed downslope of the road to act as a mitigation measure to provide additional resistance to prevent
peat movement. No peat instability is anticipated in this area as a result of the Prospective Development works
following these mitigation measures.

6.2.3.2 Drained Analysis for the Peat

The results of the drained analysis for the peat are presented in Appendix C. As stated previously, the drained
loading condition examines the effect of in particular, rainfall on the existing stability of the natural peat slopes
and represents the post construction phase of the development.

The calculated ODF for load condition 1 is in excess of 1.0 for all of the 259 locations analysed with a range of
ODF of 1.35 to 141.73, indicating a relatively low risk of peat instability in the long term.

The calculated ODF for load condition 2 is in excess of 1.0 for 255 of the 259 locations analysed with a range of
ODF of 0.82 to 94.49, indicating a low to medium risk of peat instability. One of the low ODF results was
recorded along the main spine road, two close to T0O6 and one close to T17. No side casting is proposed as part
of the Prospective Development at any of these areas, and as such this condition should not arise. However, a
separate slope stability analysis has been undertaken for these areas and is reported in Section 6.2.4 below.
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For the areas of existing floating road an additional stability analysis has been undertaken to consider the
loading from the road (load condition 3a). This assessment includes the existing floating road with a design
thickness of 1.15m equating to a static load of 23kPa, and that an additional 0.15m of material will be placed
on top, increasing the static load on the peat from 23kPa to 26kPa. The live load from the crane is not included
in this assessment, as this is a transient load. This stability assessment assumes that the peat is fully saturated
(groundwater is at ground level). A significant number of results (14 of 66) recorded an ODF <1.0, with a range
of 0.63 to 3.16. The ODF results of <1.0 were along the roads to T02 and T04. A separate slope stability analysis
was undertaken for each of these access roads and is reported below. It should be noted that each of these
floating roads has already been used in the construction of the Existing Development without failures occurring.
These roads have been in place for 6 years.

6.2.4 Floating Roads Stability Analysis (Load Condition 3/3a)

A global stability analysis was undertaken using data from the lonic (2021) stability assessment as well as data
from previous AGEC peat probes. A slope stability assessment using SlopeW software was undertaken at each
location where a low ODF (<1.0) has been calculated, using Eurocode partial factors, and the results of these
are included in Appendix E. This software allows for the assessment of the effect of the geogrid reinforcement
within the floating roads, which is not possible in the infinite slope calculations. The peat strengths used in these
stability analyses are typical values recorded in the areas where an ODF <1.0 was calculated in the infinite slope
analyses.

While the undrained case would only apply for a short time after the floating road is constructed, or in this case
has additional fill placed on top of the already constructed floating road, it is considered to be the most critical
case, as over time the placed peat will drain and the in-situ peat below this will consolidate due to the applied
load. Parameters for the materials recorded across the Wind Farm Site are summarised in the table below, with
values based on recorded strengths from shear vanes and known soil correlations. For the peat below the
existing access roads, an increase in undrained strength has been assumed based on the length of time the
roads have been present, which will have led to a degree of consolidation of the underlying peat. For a road
thickness of 1m, a load of 20kPa would be applied to the surface of the peat. A typical ratio for the increase in
shear strength to applied load is 0.25 x applied load. Taking a worst case where the road is
saturated/submerged, this would result in a 2.5kPa increase in strength in the peat. This would only apply
directly below the loaded area (the road). Shear strength versus depth plots for each section of floating road
analysed are included in the following sections.

For this stability analysis, the live load from the crane is taken at the top of the road, which is the equivalent of
a 21kPa load acting over a 3m wide section of the road. This is applied to the undrained case only, as the load
is transient and as such does not apply to the drained (long-term) case.

Unit Weight  Shear Strength Friction Angle

Material (kN/m?) (cu)(kPa) () Cohesion (c’)
Road Fill 20 - 40 0
In-situ Peat 10.5 4-7.5% 25 4
In-situ Peat (below road) 10.5 6-10* 25 4
Placed Peat 10.5 3 5 2
Cohesive Glacial 20 50 32 1

P24234-FT-EGT-XX-RP-GE-0002 www.fehilytimoney.ie Page 34 of 63



CLIENT: MKO LTD
PROJECT NAME: MEENBOG WIND FARM (PROSPECTIVE DEVELOPMENT) ‘
REPORT: PEAT STABILITY ASSESSMENT REPORT

*Varies depending on location, as described below

The results for specific areas are summarised below, with outputs from the analyses included in Appendix E.

6.2.4.1 T01/T04 Junction and Downslope Berm

A slope stability check has been undertaken on the section of floating road at the TO1-T04 junction (Figure 6-1)
and the stability of the berm proposed downslope of this. A variable live load of 21kPa has been applied to the
floating road, to model the effect of the 750t capacity crane travelling across this section of road.

The ground model for this area is based on probes taken by both IONIC and FT. Peat depths of between 1.5 and
7.3m were recorded. For the purposes of this assessment, a peat depth of between 2.5m and 5m was used. A
review of the peat depths indicate that the peat depth becomes shallower on the downslope side of the road,
indicating that the base of the peat slope is shallower than the ground surface. As such, a slope angle of 3
degrees, reducing to 0 degrees, has been used in the analysis. Peat strengths recorded in this area ranged from
2 to 12 kPa and are shown on Figure 6.2. A design line for the peat below the road (blue line on Figure 6.2) to
account for the increase in strength of the peat under the road since the road was constructed in 2020, of
6.5kPa to 2m bgl, increasing to 8.5kPa, and 4kPa to 2m bgl increasing to 6kPa for areas outside of this (black
line on Figure 8.2), has been used for analysis purposes.

For the undrained condition an ODF of 1.11 (DA1C2) was recorded for this analysis. For the drained condition
an ODF of 2.09 was recorded (Appendix E).

Figure 6.1: Berm Location, South of T01/T04 Junction

P24234-FT-EGT-XX-RP-GE-0002 www.fehilytimoney.ie

Page 35 of 63




MKO LTD
MEENBOG WIND FARM (PROSPECTIVE DEVELOPMENT)
PEAT STABILITY ASSESSMENT REPORT

Characteristic Strength Profile, Floating Road at T01/T04 Junction
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6.2.4.2 Access Road to T01

A slope stability check has been undertaken on the section of floating road towards the TO1 hardstand. A
variable live load of 21kPa has been applied to the floating road, to model the effect of the 750t capacity crane
travelling across this section of road.

The ground model for this area is based on probes taken by both IONIC and FT. Peat depths of between 0.5 and
3.5m were recorded. For the purposes of this assessment, a peat depth of 2.5m was used, with a slope angle of
3 degrees. A review of the peat depths indicate that the peat depth is relatively consistent throughout this area,
indicating that the base of the peat slope is similar to the ground surface. Peat strengths recorded in this area
ranged from 4 to 16 kPa and are shown on Figure 6.3. A design line for the peat below the road (blue line on
Figure 6.3) to account for the increase in strength of the peat under the road since the road was constructed in
2020, of 7.5kPa to 3m bgl, and 5kPa for areas outside of this (black line on Figure 6.3), has been used for analysis
purposes.

For the undrained condition an ODF of 1.04 (DA1C2) was recorded for this analysis. For the drained condition
an ODF of 2.38 was recorded.
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Characteristic Strength Profile, Floating Road to TO1
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6.2.4.3 Access Road to T0O2

A slope stability check has been undertaken on the section of floating road towards the T0O2 hardstand. A
variable live load of 21kPa has been applied to the floating road, to model the effect of the 750t capacity crane
travelling across this section of road.

The ground model for this area is based on probes taken by both IONIC and FT. Peat depths of between 0.7 and
3.2m were recorded. For the purposes of this assessment, a peat depth of 2.75m was used, with a slope angle
of 3 degrees. A review of the peat depths indicate that the peat depth is relatively consistent throughout this
area, indicating that the base of the peat slope is similar to the ground surface. Peat strengths recorded in this
area ranged from 5 to 16kPa and are shown on Figure 6.4. A design line for the peat below the road (blue line
on Figure 6.4) to account for the increase in strength of the peat under the road since the road was constructed
in 2020, of 7.5kPa to 2.5m bgl, and 5kPa for areas outside of this (black line on Figure 6.4), has been used for
analysis purposes.
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For the undrained condition an ODF of 1.25 (DA1C2) was recorded for this analysis. For the drained condition
an ODF of 2.55 was recorded.

Characteristic Strength Profile, Floating Road to T02
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6.2.4.4 Access Road to T0O3

A slope stability check has been undertaken on the section of floating road towards the TO3 hardstand. A
variable live load of 21kPa has been applied to the floating road, to model the effect of the 750t capacity crane
travelling across this section of road.

The ground model for this area is based on probes taken by both IONIC and FT. Peat depths of between 1.9 and
3.6m were recorded. For the purposes of this assessment, a peat depth of 3m was used, with a slope angle of
3 degrees. Areview of the peat depths indicate that the peat depth is relatively consistent throughout this area,
indicating that the base of the peat slope is similar to the ground surface. Peat strengths recorded in this area
ranged from 3 to 16kPa and are shown on Figure 6.5. A design line for the peat below the road (blue line on
Figure 6.5) to account for the increase in strength of the peat under the road since the road was constructed in
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2020, of 7.5kPa to 1.0m bgl, 6kPa from 1.0-2.0m bgl, and 7.5kPa from 2.0 to 4.0m bgl has been used for analysis
purposes. For areas outside of the road footprint, a design line of 5kPa to 1.0m bgl, 3.5kPa from 1.0-2.0m bgl
and 5kPa from 2.0 to 4.0mbgl, has been used (black line of Figure 6.5).

For the undrained condition an ODF of 1.06 (DA1C2) was recorded for this analysis. For the drained condition
an ODF of 2.51 was recorded.

Characteristic Strength Profile, Floating Road to T03
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Figure 6.5: Peat Strength versus Depth, Floating Road to T03

6.2.4.5 Access Road to TO4

A slope stability check has been undertaken on the section of floating road towards the TO4 hardstand. A
variable live load of 21kPa has been applied to the floating road, to model the effect of the 750t capacity crane
travelling across this section of road.
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The ground model for this area is based on probes taken by both IONIC and FT. Peat depths of between 1.9 and
3.6m were recorded. For the purposes of this assessment, a peat depth of 3m was used, with a slope angle of
2 degrees. A review of the peat depths indicate that the peat depth is relatively consistent throughout this area,
indicating that the base of the peat slope is similar to the ground surface. Peat strengths recorded in this area
ranged from 3 to 17kPa and are shown on Figure 6.6. A design line for the peat below the road (blue line on
Figure 6.6) to account for the increase in strength of the peat under the road since the road was constructed in
2020, of 7.5kPa to 2.0m bgl, and 10.0kPa from 2.0 to 3.0m bgl has been used for analysis purposes. For areas
outside of the road footprint, a design line of 5kPa to 2.0m bgl and 7.5kPa from 2.0 to 3.0mbgl, has been used
(black line on Figure 6.6).

For the undrained condition an ODF of 1.16 (DA1C2) was recorded for this analysis. For the drained condition
an ODF of 2.99 was recorded.

Characteristic Strength Profile, Floating Road to T04
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6.2.4.6 Access Road to T18

The existing floating section of access road from the junction with the main spine road to the existing section
of founded road to T18 will be excavated and replaced with a founded road. A stability check of this road has
been undertaken using SlopeW software to check the stability of the road in both the undrained (short term)
and drained (long term) cases. A surcharge load of 21kPa has been applied to the road to model the effect of
the 750t capacity crane travelling across this section of road. A 10kPa live load has been applied to the peat
downslope to model an accidental loading case (undrained loading only).

The ground model for this area is based on probes taken by both IONIC and FT. Peat depths of between 0.4 and
3.1m were recorded. For the purposes of this assessment, a peat depth of 2m was used, with a slope angle of
3 degrees. A review of the peat depths indicate that the peat depth is relatively consistent upslope and
downslope of the access road, indicating that the base of the peat slope is similar to the ground surface. Peat
strengths recorded in this area ranged from 4.5 to 22kPa and are shown on Figure 6.7. Results of the analyses
are summarised in the table below.

Characteristic Strength Profile, Founded Road to T18
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T18 Founded Road DA1C2 (undrained) DA1C2 (drained)

Road Stability 1.62 2.50

Peat Stability 1.27%* 7.26

*With 10kPa accidental loading

6.2.4.7 Main Spine Road/T06/T17 Low ODF results

A small number of low ODF results (3 no. locations) were recorded for load condition 2 in the drained infinite
slope analyses. As a check of these locations, even though no additional side casting is proposed as part of the
Prospective Works, a SlopeW analysis has been undertaken to analyse the current stability of these areas. This
is a drained analysis to model the long-term stability of these areas. The results are summarised below. Peat
depths at these locations were 2.0m for the Main Spine Road, 2.0m for T06 and 1.6m for T17. Slope angles
analysed were 5 degrees for the Main Spine Road, 9 degrees for T06 and 8 degrees for T17.

Location DA1C2 (drained)

Main Spine Road 1.54
TO6 1.14
T17 1.14

6.2.4.8 Upgrade of Existing Floating Forestry Access Track to BMEP Site

The existing floating section of forestry access track leading to the BMEP Site from the junction with the public
road to new section of floating road will be widened to 4m in width. The location of this track is shown on
drawing P24-234-0601-0003. A stability check of this track has been undertaken using SlopeW software to check
the stability of the track in both the undrained (short term) and drained (long term) cases. A surcharge load of
20kPa has been applied to the track to model the effect of the forestry machinery and timber transport vehicles
(for the undrained analysis only).

Peat depths of between 0.5 and 2.0m were recorded during peat probing. For the purposes of this assessment,
a peat depth of 2m was used, with a slope angle of 2.5 degrees. Peat strengths recorded in this area ranged
from 9 to 21kPa and are shown on Figure 6.8. For design purposes a shear strength of 8kPa has been used. As
the history of the existing forestry access track is not known, no increase in shear strength for the underlying
peat has been included.

For the undrained condition an ODF of 1.32 (DA1C2) was recorded for this analysis. For the drained condition
an ODF of 1.15 was recorded.
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Characteristic Strength Profile, BMEP Track
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6.2.4.9 New Floating Forestry Access Track to BMEP Site

A new floating section of access track leading to the BMEP Site is proposed from the end of the existing floating
forestry track. The location of this track is shown on drawing P24-234-0601-0003. A stability check of this track
has been undertaken using SlopeW software to check the stability of the road in both the undrained (short
term) and drained (long term) cases. A surcharge load of 20kPa has been applied to the road to model the effect
of the forestry machinery and timber transport vehicles (for the undrained analysis only).

Peat depths of between 0.2 and 1.5m were recorded during peat probing. For the purposes of this assessment,
a peat depth of 1.5m was used, with a slope angle of 2.5 degrees. Peat strengths recorded in this area ranged

from 9 to 21kPa and are shown on Figure 6.9. For design purposes a shear strength of 8kPa has been used.

For the undrained condition an ODF of 2.16 (DA1C2) was recorded for this analysis. For the drained condition
an ODF of 2.93 was recorded.
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Characteristic Strength Profile, BMEP Track
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6.3 Peat Stability Risk Assessment (Qualitative)

A Peat Stability Risk Assessment (PSRA) has been carried out for the Wind Farm Site and the BEMP Site to
characterise the relative risk of peat instability in defined zones across the Wind Farm Site in 2019 (prior to
construction works commencing), in 2026 to cover the current site conditions and also following the
implementation of further mitigations measures prior to construction works for the Prospective Development.
The purpose of the PSRA is to identify where there are elevated risk factors that determine where mitigation
measures are required to ensure that the risk of peat instability can be reduced to an acceptable level for each
site activity.

A qualitative risk assessment has been carried out for each zone to assess the Risk Rating (R) for a peat slide
based on the interpreted Likelihood (L) (i.e. probability) of occurrence and Impact () of failure.

The Likelihood (L) of a peat slide in each zone has been interpreted by evaluating factors related to the peat
and subsoil conditions, topography, site hydrology/hydrogeology and other significant contributory factors such

P24234-FT-EGT-XX-RP-GE-0002 www.fehilytimoney.ie Page 44 of 63



MKO LTD
MEENBOG WIND FARM (PROSPECTIVE DEVELOPMENT)
PEAT STABILITY ASSESSMENT REPORT

as peat harvesting or slide history to determine where there are conditions that could lead to an elevated risk
of a peat slide.

Zones of potential peat instability can be very localised, i.e. where there is a specific combination of factors on
the Wind Farm Site that can lead to an elevated risk of a peat slide under uncontrolled conditions, e.g. at the
head of a watercourse. Therefore, the factors assessed are generally specific to the proposed location of the
work element, i.e. along the alignment of the access track, or at the location of the turbines, crane
hardstandings, borrow pits or peat storage locations. In this way representative combinations of peat depth,
shear strength and slope angles are used in the assessment.

The Likelihood of a peat slide occurring has been interpreted for each turbine location across the Wind Farm
Site and along the floating roads using the worksheets in Appendix D. In addition to the Wind Farm Site
conditions summarised in Section 3 of this report, the following information has been used to complete the
worksheets:

e Peat and subsoils condition

e Topography

¢ Infinite Slope (ODF) calculations
e Hydrology

e Other contributary factors

For the peat and subsoil conditions the depth, undrained shear strength, water content and degree of
decomposition (humification) of the peat are considered, along with the characteristics of the subsoil and the
interface with the peat.

Topographical characteristics that are significant to peat stability include relatively steep slope angles (e.g. >5°),
or the location of the site activities or infrastructure relative to a convex break in slope, or to a broad flat area
directly upstream from a watercourse, where there is a higher risk of concentrated subsurface groundwater
flow within or at the base of the peat that could contribute to a peat slide.

Topography is particularly significant where it is combined with other risk factors such as areas of deep low
strength peat. Therefore, this is assessed by calculating an Overdesign Factor (ODF) against shear failure at the
base of the peat as an index of peat stability on the slopes. This is done by infinite slope analysis (Section 6.2),
which assesses the resistance to shear failure on the inclined plane at the base of the peat under the downslope
component of the gravitational loading due to the self-weight of the peat.

Hydrology risk factors that are known to contribute to peat slides would include areas of poor drainage with
ponded surface water, and areas where there is evidence of subsurface groundwater flow through open
conduits called “pipes” within the peat, or along permeable layers of gravel or fractured rock at the base of the
peat, which are typically identified in trial pits or exposures on the Wind Farm Site. The orientation of drains
relative to the slope is also significant as drains that are cut across a peat slope in areas of deep peat have been
known to contribute to peat instability by damaging the integrity of the vegetated crust of the peat and by
restricting downslope surface runoff.

The PSRA also considers indirect contributory factors or site characteristics that can be used to identify sites or
zones that could be particularly susceptible to peat slides, such as:

e Poor tree growth or wetlands vegetation and flushes associated with poor drainage;

¢ Ahistory of previous slides on the Wind Farm Site or in the general area;

e Peat workings such as manual harvesting in turbary plots or mechanical harvesting with a saw-cutter or
sausage cutter;
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e Evidence of peat slides, subsurface drainage or general anomalies such as disturbed peat or drainage
patterns from aerial photographs; and
¢ The stability of peat and groundwater ingress in trial pit excavations on the Wind Farm Site.

The hazard likelihood is calculated by providing a hazard rating for each factor considered in the assessment,
rated from Negligible (0) to Very High (20). The total hazard rating is the sum of each factor, from a total of 100.
This is not a probability of occurrence of a peat slide. It is an index that takes into account the interaction
between different risk factors to assess the relative risk of peat instability between zones across the Wind Farm
Site and to identify zones where there are compounding risk factors that could make them particularly
susceptible to peat slides.

Total Hazard Rating Likelihood (L) (EP‘r,(e):)/akl:::i.:,\:)
0 0 Not Applicable (<0.5m peat) <1/100,000
1-19 1 Negligible 1/100,000 to 1/10.000
20-39 2 Low 1/10,000 to 1/1,000
40-59 3 Possible 1/1,000 to 1/100
60-79 4 Very Possible 1/100 to 1/10

The probability ranges in Table 6-9 are intended as indicative frequencies of failure for comparative purposes
in a Qualitative Risk Assessment. They are not precise probabilities of occurrence calculated from a recorded
database of case histories of peat slides that have occurred under similar conditions. Therefore, they should
not be used for a Quantitative Risk Assessment.

It should also be noted that the failure frequencies listed in Table 6-9 do not reflect the scale of peat failures,
which could range from small, localised shear failures in areas of shallow peat on the Wind Farm Site, to large
scale peat slides or bog bursts in deeper peat in high-risk zones. This is taken into account in the assessment of
the Impact of a peat slide.

The potential Impact (I) of a peat slide in each zone has been interpreted by evaluating factors related to the
potential volume of a peat slide, degree of contamination, sensitivity of the receiving environment, access for
intervention, and land use and existing infrastructure within the potential run-out distance.

The volume of peat in a slide is assessed from the potential area that could be impacted by a slide and the depth
of peat within that area. The following bands are proposed based on past experience with peat slides in Ireland:

e Localised (<100 m3)

e Verysmall (100-1,000m3)

e Small (1,000-5,000 m3)

e Medium (5,000 - 25,000 m3)
» Large (25,000 - 100,000 m?3)
*  Very Large (>100,000 m3)

The following characteristics of the Wind Farm Site are considered relevant in assessing the impact of a peat
slide:
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* Nearest SAC/SPA — the Wind Farm Site borders the Croaghonagh Bog SAC and is directly upstream of
the Finn River SAC.

¢ Potential Impact on Mourne Beg River

e Existing Site infrastructure — as the Existing Development has been completed, the existing site access
roads could be directly impacted by a peat slide.

¢ Volume of peat in potential slide

*  Possible run-out distance

e Sensitivity of the receiving environment & habitat

e Potential degree of contamination

e Access for intervention (onsite/offsite)

e Public / private infrastructure in potential peat flow path & within run-out distance (e.g. Roads,
buildings, overhead power lines or telephone lines)

e Existing site infrastructure in potential peat flow path & within run-out distance (Access tracks, turbines,
cable trenches, substations etc.)

e Land usage in potential peat flow path & within run-out distance

A peat slide would have a significant commercial impact on the project. In addition to the costs of remedial
works to mitigate the effect of the peat slide on the receiving environment, the commercial impact could
include the loss of wind farm infrastructure, damage to local or regional public infrastructure (bridges, roads
etc), and/or loss of commercial forestry and agricultural land. It could also lead to sustained periods of power
outages where the wind farm is shut down or disconnected from the grid. During construction a peat slide
would also cause significant delays to the programme.

The potential Impact of a peat slide on the Wind Farm Site has been qualitatively assessed on a scale of 1-5
based on the factors listed above. he upper limit of 5 on the Impact identifies zones where there are
compounding risk factors which suggest that a peat slide would have a severe impact on cost and time aspects
of the project and also on the surrounding environment.

The peat slide that occurred during construction on the Wind Farm Site involved approximately 86,000m? of
peat, which would be classified as Large. The peat that was mobilised in the slide became fluidised and travelled
a significant distance along the watercourses downstream from the Wind Farm Site. On the basis of these
factors, the potential Impact of a large peat slide similar in scale and nature to the November 2020 Peatslide
has been classified as High (1=5) for all zones on the Wind Farm Site.

A baseline Risk Rating (R=L x I, Table 6-11) has then been calculated for each zone (on a scale of 1 to 25, Table
6-11), initially for the original condition prior to constructions works starting in 2019, prior to the
implementation of risk mitigation measures to characterise the risk of peat instability across the Wind Farm Site
to identify where specific design, construction & operational mitigation measures are required to mitigate the
risk of peat instability to an acceptable level.

The results of the baseline PSRA are presented in Table 6-12, with the individual assessments included in
Appendix D. The summary table provides both the original 2019 baseline and the updated 2026 baseline, as
well as the risk rating following the mitigation measures provided in this report. The 2019 baseline was
undertaken to analyse the risk based on the conditions present on the Wind Farm Site prior to construction
commencing.

It should be noted that the Risk Ratings in these tables represent the interpreted risk of a peat slide based on
Wind Farm Site conditions prior to the implementation of risk mitigation measures. It identifies areas of the
Wind Farm Site where there is an elevated risk of peat instability so that appropriate design and construction
mitigation measures can be identified to reduce the risk of a peat slide to an acceptable level for site activities.
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The qualitative risk assessment methodology is simply a tool that is used to identify where appropriate risk
mitigation measures need to be implemented to reduce the risk of a peat slide to an acceptable level. This is
consistent with the approach in the ICE Publication — Managing Geotechnical Risk (Clayton, 2001).

6.3.1 Change in Likelihood of a Peat Slide over the Project Life Span

The impact of site activities on peat stability will have reduced significantly over the project life cycle from the
initial conditions prior to construction through to the second phase of construction after the peat slide. This is
due to changes to the likelihood or probability of occurrence of a peat slide as a result of:

e Changes to the characteristics of the project-related site activities (i.e. the highest level of activity and
initial loading on the peat was during the first phase of construction).

e The majority of the construction works have been completed so only minimal works will be required to
complete the Prospective Development, lowering the potential impact on peat stability.

¢ Implementation of effective design mitigation measures and alternative construction methods (e.g.
alternative methods of spoil management following the failure).

e Additional geotechnical investigations, stability analyses, testing, monitoring and geotechnical
supervision (e.g. geotechnical assessment and full-scale proof testing of the floating roads).

e Changes to the site characteristics due to improved drainage and an increase in the strength of the peat
under sustained dead load surcharges (i.e. under the floating roads and material sidecast areas).

The improved site conditions since construction are largely due to the improved drainage and the increase in
the strength of the peat under the sustained dead load surcharges from the floating roads and material sidecast
areas on the intact peat slopes. For these elements of the project the highest stability risk was in the short-
term condition when the load was initially placed on the slopes during construction. Since then, the peat has
increased in strength as it consolidated and compressed under the applied loads so that the probability of a
peat slide has reduced significantly over time.

The increase in strength and stiffness of the peat as it consolidated under sustained load is a fundamental and
well-established geotechnical principle. Taking account of the reduced likelihood of a peat slide at this stage in
the project life cycle is also consistent with the ‘Guidelines on the Information to be Contained in Environmental
Impact Assessment Reports' (EPA, 2022), which includes the probability of occurrence as an input parameter
for impact assessments.

However, the potential Impact of a peat slide at a particular location cannot be reduced significantly unless
positive measures are taken to effectively contain peat or sediment along potential flow paths prior to
construction. For the Wind Farm Site no further measures are currently scheduled to mitigate the Impact of a
potential peat slide during the construction works or over the remaining operational life of the wind farm.
Therefore, it has been assumed that the Impact rating will be maintained at the highest level (I=5) throughout
this assessment, even after the mitigation measures are taken into account.

6.4 Peat Stability Risk Rating — Current Baseline

The results of the PSRA for the original baseline (2019) and current conditions (2026) are presented in Table 6-
12. It should be noted that the Risk Ratings on these figures and tables represent the interpreted risk of a peat
slide based on site conditions prior to the implementation of further risk mitigation measures. It identifies areas
of the Wind Farm Site where there is an elevated risk of peat instability so that appropriate design and
construction mitigation measures can be identified to reduce the risk of a peat slide to an acceptable level for
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site activities. The updated 2026 baseline reflects the fact that the majority of the Wind Farm Site has been
constructed and that it has been stable for a number of years.

The assessment identifies one area close to turbines/hardstands where the Risk Rating, R, prior to mitigation is
characterised as Low to Medium (R=10), which is classed as regular attention. This zone is in an area where
there are elevated risk factors in relation to peat stability, such as:

e Deposits of deep (>3m) peat, weak peat (<4kPa), with low infinite slope Factor of Safety (<1.0)
e Area adjacent to the previous slide that have similar characteristics (T07).

The remaining areas across the Wind Farm Site the Risk Rating, R, prior to mitigation measures would be
characterised as Low (R=5) or Low to Medium (R=10), which would require early or regular attention with
appropriate mitigation measures to reduce the risk of peat instability or to manage the risk on the Wind Farm
Site and the BMEP Site. These were in areas where there were mitigating conditions that reduced the baseline
risk of peat instability. For example:

e Areas of shallow (<1.0m) or relatively shallow (1-2m) peat;

e Areas of gently sloping ground (<3°) set well back from any convex break in slope to slopes >5°;

e Areas of relatively high infinite slope ODF >1.0;

e Zones where there is well-developed drainage and which are not directly upslope from the rivers and
streams outside the Wind Farm Site.

Although there are areas of the Wind Farm Site that have an elevated risk of peat instability, based on our
current experience with managing peat stability under similar conditions this would not be considered an
abnormal or exceptional risk for a wind farm project on an upland blanket bog in Ireland.

Likelihood Impact (1)
(L)

3
3
6
9

12 16 20

Risk Rating (R=Lx ) Response

Oto5 Low (Trivial) Monitor

6to 10 Low to Medium (Tolerable) Regular Attention
11to 15 Medium (Significant) Early Attention
16 to 20 Medium to High (Substantial) Unacceptable
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Baseline Risk Rating - 2019 (Original Condition Prior to Construction)

Risk Rating After Mitigation Measures and Construction

(Current Baseline)

Total Hazard Risk Hazard Risk
Contributing| Hazard |Likelihood rating Risk Likelihood rating Risk

Turbine No. Peat/Subsoil |Topography| ODF Hydrology Factors Rating (L) Impact (1)| (R=Lxl) | Classification Response (L) Impact (I)| (R=Lxl) | Classification Response

T01 10 15 10 10 10 55 3 5 15 Medium Early Attention 1 5 5 Low Monitor

T02 10 10 15 10 10 55 3 5 15 Medium Early Attention 1 5 5 Low Monitor

T03 15 10 15 10 10 60 4 5 20 Medium to High| Unacceptable 1 5 5 Low Monitor

T04 15 10 15 10 10 60 4 5 20 Medium to High| Unacceptable 1 5 5 Low Monitor

TO5 15 15 15 10 10 65 4 5 20 Medium to High| Unacceptable 1 5 5 Low Monitor

TO6 10 15 15 10 15 65 4 5 20 Medium to High| Unacceptable 1 5 5 Low Monitor
T07 15 15 15 10 20 75 4 5 20 Medium to High| Unacceptable 2 5 10 Low to Medium| Regular Attention

T08 10 10 10 10 15 55 3 5 15 Medium Early Attention 1 5 5 Low Monitor

T09 10 10 10 15 15 60 4 5 20 Medium to High| Unacceptable 1 5 5 Low Monitor

T10 10 10 10 15 10 55 3 5 15 Medium Early Attention 1 5 5 Low Monitor

T11 15 10 10 10 10 55 3 5 15 Medium Early Attention 1 5 5 Low Monitor

T12 10 10 10 15 20 65 4 5 20 Medium to High| Unacceptable 1 5 5 Low Monitor

T13 10 10 5 10 10 45 3 5 15 Medium Early Attention 1 5 5 Low Monitor

T14 10 10 5 10 10 45 3 5 15 Medium Early Attention 1 5 5 Low Monitor

T15 10 10 5 10 10 45 3 5 15 Medium Early Attention 1 5 5 Low Monitor

T16 15 10 10 10 10 55 3 5 15 Medium Early Attention 1 5 5 Low Monitor

T17 10 10 5 10 10 45 3 5 15 Medium Early Attention 1 5 5 Low Monitor

T18 10 15 5 15 10 55 3 5 15 Medium Early Attention 1 5 5 Low Monitor

T19 15 10 10 15 10 60 4 5 20 Medium to High| Unacceptable 1 5 5 Low Monitor
Floating Road to T01 15 15 15 10 15 70 4 5 20 Medium to High| Unacceptable 2 5 10 Low to Medium| Regular Attention
Floating Road to T02 15 15 15 10 15 70 4 5 20 Medium to High| Unacceptable 2 5 10 Low to Medium| Regular Attention
Floating Road to T03 15 15 15 10 15 70 4 5 20 Medium to High| Unacceptable 2 5 10 Low to Medium| Regular Attention
Floating Road to T04 15 15 15 10 15 70 4 5 20 Medium to High| Unacceptable 2 5 10 Low to Medium| Regular Attention
Floating Road to T07 15 15 10 10 20 70 4 5 20 Medium to High| Unacceptable 2 5 10 Low to Medium| Regular Attention

Floating Road to T18 10 15 10 15 15 65 4 5 20 Medium to High| Unacceptable 1 5 5 Low Monitor
Floating Road to BMEP 10 10 5 10 5 40 2 5 10 Low to Medium |Regular Attention 2 5 10 Low to Medium| Regular Attention
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7. MITIGATION MEASURES

7.1 Mitigation Measures

Following an assessment of the Wind Farm Site with respect to peat stability as presented in this report it is
considered that the construction of the Prospective Development can be completed safely without further peat
instability provided the mitigation measures given below are adhered to. The majority of the works associated
with the Site are complete, the works remaining to complete the Prospective Development are relatively minor
in nature.

The mitigation measures are based on the findings and lessons learned from the stability assessment of the
Wind Farm Site together with examination of the cause of the November 2020 Peatslide and other instabilities
identified on the Wind Farm Site. A summary of the lessons learned, and accompanying mitigation measures
are included in Table 7-1. Details of the mitigation measures are provided below.

Table 7-1: Lessons Learned and Accompanying Mitigation Measures

Peat Stability - Lessons learned Mitigation Measures

Excessive loading of in-situ peat e No construction of new floating roads is to be carried out at the Wind
Farm Site, although some of the existing floating roads will be used for
the completion of the Prospective Development following proof load
testing of the roads.

e Asingle section of new floating road will be constructed on the BMEP
Site and will be subject to the mitigation measures listed in the text
below.

e No loading of in-situ peat (sidecasting). Instability recorded on the Wind
Farm Site can be attributed to various degrees to excessive placed
construction loading onto the in-situ peat surface.

e Loading from mobile crane moving around the Wind Farm Site to be
controlled to ensure the crane load is not higher than the load used to
proof load the floating roads (crane to be moved derigged).

Identifying body of weak peat in e Confirmatory re-testing and assessment in zone of influence in advance
proximity to proposed works of construction works. Further confirmatory re-testing to be completed
immediately prior to works recommencing in each area of the Wind Farm
Site to ensure no change in ground conditions.

Accidental excessive loading of e Site supervision and permit to work with respect to peat stability. All
in-situ peat during construction construction on the Wind Farm Site shall be managed and controlled by
the construction management team to ensure that all activities have
been appropriately assessed with respect to peat stability and related
health and safety.

e All excavated material to be stored within the borrow pits. No sidecasting
of excavated peat/spoil.

Identifying areas of potential *  Monitoring of ground movement and constructed works. In order to
weak peat in advance of works monitor the performance of the constructed works within the peat areas,
completion of works and any further construction works to be carried out, a series of

monitoring points shall be established throughout the Wind Farm Site.

e Proof testing of floating roads. Full-scale proof load tests to be carried
out on existing floating roads to verify their capacity under the design
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Peat Stability - Lessons learned Mitigation Measures

loads for the construction traffic and for largest loading to be
experienced by the road.

Degradation of work due to e Construction and weather conditions. Restrictions on work during or
inclement weather after periods of heavy or sustained rainfall. Heavy intense rainfall can

result in degradation of the works resulting in localised instability, and in
extreme cases can trigger large-scale peat failure.

Construction of stabilising berm *  Downslope of the junction between the spur road to TO1 and T02/04 a
downslope of T01/T04 junction berm will be constructed downslope of the existing floating road, due to

the relatively low ODF values recorded when a crane load is applied.
Berm designed in accordance with Eurocode 7 design requirements.

e Berm will be excavated to a solid stratum at between 1.5 and 2.5m bgl
and backfilled with a coarse rock fill. Excavation extents will be limited to
<5m to reduce the likelihood of any instability. In area where the peat is
>1.5m deep, or where minor instability is the sidewalls of the excavation
are noted, placement of rock will be by controlled displacement, where
larger rock is pushed through the lower part of the peat layer to rest on
the underlying firm stratum.

The following mitigation measures are given:

(1)

Remaining construction works. The remaining construction works are summarised in Table 3-1. The
remaining works are generally minor in nature and do not require extensive groundworks, except for the
works at TO7 and the upgrade of the access road to T18. All works designed to Eurocode 7 requirements
and partial factors.

(a)
(b)

(c)

Any remaining works will be subject to the mitigation measures given below, or any other such
related requirements.

Where there are further works not included in the above, that may adversely affect ground stability,
then these further works will also be subject to the mitigation measures given below, or any other
such related requirements.

All works have been subject to detailed design to Eurocode 7.

No construction of new floating roads is to be carried out at the Wind Farm Site, although some of the
existing floating roads will be used to complete the Prospective Development. Alternative methods of
construction will be adopted for new roads within the Wind Farm Site.

(a)
(b)
(c)

Where alternative methods of construction are proposed these shall be subject to the mitigation
measures given below, or any other such related requirements.

Appropriate method statements will be produced to mitigate against the risk of peat and ground
instability.

Alternative road construction would typically comprise road founded on competent strata below
peat which will require excavate and replacement techniques. For alternative road construction the
following items, which are non-exhaustive, will be included:

(i) No temporary or permanent side casting of arisings onto in-situ peat surface. All arisings to
be placed into designated contained areas (Peat Cells or Borrow Pits).

(ii) Use of low permeability plugs along line of road at suitability spaced intervals to avoid
longitudinal transmission of surface water.

(iii) Observational approach adopted to monitor side-wall stability of peat in excavations.
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(iv) Construction programmed to minimise the time peat excavations are exposed prior to filling
with suitable fill.
(v) Construction of the road to T18 will start at the end of the existing founded section of the

road to T18, with excavated material transported to one of the peat cells/borrow pits. The
movement of plant along the existing floating forestry track to T18 should be minimised.

(vi) Completion of the access road to T7 will involve the lowering of the existing stone berm to
create a wide enough access road to allow for the construction of the hardstand and
erection of the turbine. Where additional excavation is required to widen this road, it will
be undertaken on the downslope side of the existing berm where the peat is shallower. The
hardstand and associated laydown areas will not encroach on the area of deep peat to the
west of the proposed hardstand location.

Construction of a section of floating track on the BMEP Site:

(a) Any works will be subject to the mitigation measures given below, or any other such related
requirements.

(b) Confirmatory testing as per bullet (7) below will be undertaken along the route of the track prior to
construction commencing, including inspection, peat probing and hand shear vane testing.

(c) Full-scale proof load testing as per bullet (9) below will be undertaken following construction of the
new floating track.

No loading of in-situ peat (sidecasting):

(a) The remaining works on the Wind Farm Site and the BMEP Site will be carried out without placing
of any arisings or loading on to the in-situ peat. Placing of any load particularly onto the downslope
margin of any works within peat will be avoided.

(b) It is recommended that the tracking of construction machinery onto the in-situ peat is kept to a
minimum and limited to the installation or maintenance of site drainage using appropriate low
ground pressure plant. In the event that construction machinery has to track onto the in-situ peat
then the peat shall be inspected and assessed by a competent person to avoid excessive loading. If
the competent person is in any doubt as to the suitability of the peat for tracking of machinery, no
tracking of machines onto the peat should take place.

(c) The definition of excessive loading shall be determined by the competent person and will take into
account the nature and type of loading and the nature and type of the in-situ peat and general
ground conditions.

(d) Where required the assessment will include visual inspection and appropriate testing of in-situ peat
with respect to depth and strength to full peat depth. For example, thin peaty soil (less than 0.5m
thick) over mineral soil would not represent a notable risk of peat instability. The results of the
assessment, pending satisfactory findings, shall be completed prior to any works commencing. A
record of all such assessments shall be maintained.

(e) The above excludes areas of landscaping that will be required around hardstands and alongside
roads, where peat will be used to ‘dress’ cut and fill slopes and areas of disturbed ground.

Spoil Management. All excavated peat and spoil to be stored in appropriated designed locations, such as
within the existing borrow pits (BP1 and 2) and the proposed extension to the borrow pit (BP3). No
material will be sidecast on the peat slopes for either temporary or permanent storage (excluding
landscaping requirements). See Peat & Spoil Management Plan (Prospective Works) (FT, 2026) for details.

Monitoring of ground movement and constructed works. In order to monitor the performance of the
constructed works within the peat areas, and any further construction works to be carried out, a series
of monitoring points shall be established throughout the Wind Farm Site.
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Monitoring is proposed to provide advance warning of potential instability or possible longer-term
movement, that may represent potential for degradation of the works over time that could lead to
instability.

Monitoring shall be sited at critical locations typically adjacent to the constructed works as given
in Table 7-2. The exact location of the monitoring will be determined following inspection. Other
locations may be included as required by the designer or contractor.

Monitoring will consist of a series of wooden posts (say 4 no.) inserted into the ground to create a
straight line, ideally obliquely across the slope. A string line will be tied to the first and last post.
The line of posts will be placed such that they can be sighted along from the position of the road.
Any deviation of the posts would indicate potential movement of the peat.

The monitoring is intended to be easy to install, readily read without any equipment, and where
required can be readily maintained and replaced.

The monitoring locations will be read weekly or following heavy rainfall. Readings will be carried
out until completion of the works.

A record of the readings shall be maintained. The record will include time, date, movement of any
posts (or no movement), any follow-up inspections. Accidental movement of the posts will be
noted and the posts moved back into alighment, where possible.

Trigger levels will be taken as indicatively 100mm or continued rate of creep movement, as
determined by the designer. Where trigger levels have been reached, the designer will be notified
and the reason for the movement established to determine whether the movement warrants
further investigation.

Where there are remaining works to be completed then monitoring will be installed adjacent to
the works at critical locations. Operatives will be made aware of the monitoring and will be
required to observes the monitoring at a regular interval and to report any unusual observations
to the construction management team.

Where monitoring shows ground movement has occurred in an area where construction works is
underway then works will cease in that area and operatives and plant moved to a safe location,
the designer notified and the reason for the movement established prior to re-commencing works.
Inspection of constructed works indicated a number of locations where monitoring is required,
these are included below.

No Location Comments

1 Junction of access road to T1 with spurto | Area of deepest peat in close proximity to concave
T2 and T4 along downslope margin. break in slope. Downslope of road but upslope of

proposed berm.

2 Along access to T3 about 50m from Area of deeper peat in close proximity to concave
hardstand along downslope margin. break in slope.

3 Along access to T2 about 100m from Area of deeper peat in close proximity to concave
hardstand along downslope margin. break in slope.

4 Along access to T4 about 200m from Area of deeper peat in close proximity to concave
hardstand along downslope margin. break in slope.

5 Along access from T5 to T3 about 200m Area of deeper peat in close proximity to concave
from T5 along downslope margin. break in slope.

6 Junction of access road to T7 about 250m | Area of deeper peat in close proximity to concave

along access to T7 along downslope break in slope, within potential area of 12 November
margin. failure.
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No Location Comments

7 South side of upper scar of 12 November Upper scar of November 2020 Peatslide failure.
failure. Potential for retrogression of failure scar.

8 On downslope margin of T7 base and To be installed in advance of any works.

hardstand prior to construction. Also, in
area of deep peat to the west and
southwest of TO7.

9 On downslope margin of T10 base and Area of peat in close proximity to concave break in
hardstand. slope.

10 Along access to T14 about 100m from Area of peat in close proximity to concave break in
hardstand along downslope margin. slope.

11 Along access to T18 at about chainage Area of deeper peat close to river.

1600m along downslope margin.

12 Along access to T16 about 50m from Area of deeper peat in close proximity to concave
hardstand along downslope margin. break in slope and minor instability.

13 Peat failures at Borrow Pit between T5 Comprises 3 peat failures at this location. Monitoring
and T6. at the head of each failure.

14 Instability at T5. Series of concentric tension cracks within the in-situ

peat

15 Downslope of new floating track to BMEP | To be installed in advance of any works.

Site.

(7)  Confirmatory testing and assessment in zone of influence in advance of construction works is to be
completed. The peat stability assessment within this report and the lonic report have concluded that the
Wind Farm Site and BMEP are safe and the remaining works can be completed safely in accordance with
the recommendations and mitigation measures contained herein. Notwithstanding, the following
confirmation testing and assessment will be carried out immediately in advance of construction. The
confirmation testing and assessment is in addition to that already carried out in the peat stability
assessment.

(a) Inadvance of the construction of any remaining works, a zone of influence extending 50m minimum
in all directions from the proposed works area will be re-inspected and assessed by a competent
person in advance of any works.

(b) Where deemed necessary by the competent person, the zone of influence will be extended to
include any ground that is considered to be affected by the works.

(c) The assessment within the zone of influence will include visual inspection and appropriate testing
of in-situ peat with respect to depth and strength to full peat depth. The assessment will include but
not be limited to recording morphology, vegetation cover, drainage, proximity of drains and natural
watercourses. The results of the assessment will be considered by the designer.

(d) The further confirmatory testing of in-situ peat with respect to depth and strength to full peat depth
will comprise the following within the zone of influence and will be carried out immediately in
advance of works commencing:

(i) Peat depth determined at typically at 20m spacing using peat probes or alternatively using
continuous depth profiling such as ground penetrating radar (GPR).

(ii) In-situ shear vane testing, or similar technique that measures the operational shear strength
of the peat, typically at 20m spacing depending on the encountered peat condition. Testing

P24234-FT-EGT-XX-RP-GE-0002 www.fehilytimoney.ie Page 55 of 63



(e)

(f)

(g)

MKO LTD
MEENBOG WIND FARM (PROSPECTIVE DEVELOPMENT)
PEAT STABILITY ASSESSMENT REPORT

also to be undertaken below the sections of floating road to be used as part of the
Prospective Development. The use of the Geonor H10 field vane is recommended for this.

(iii) Spacing of probes and in-situ shear vane testing, or similar, to be reduced where areas of
deeper peat are encountered.

A hydrological assessment carried out by appropriate experienced and competent person, which
will include but not be limited to drainage, proximity of drains and natural watercourses will be
carried out in advance of construction works.

The results of the assessment, pending satisfactory findings, will be completed prior to any works
commencing. Works will only commence following a permit to work being issued.

A record of all such assessments will be maintained.

Site supervision and permit to work with respect to peat stability. All construction on the Wind Farm Site
will be managed and controlled by the construction management team to ensure that all activities have
been appropriately assessed with respect to peat stability and related health and safety. Procedures will
be put in place to clearly demonstrate how this has been achieved, for example:

(a)

(b)

(c)

(d)

(e)

(f)

Procedures that provide an auditable chain of command shall be put in place to clearly demonstrate
that peat stability and related health and safety have been assessed in the construction
management.

For any construction activity where peat stability and related health and safety have been assessed,
then a permit to work shall be issued to the construction operative by the appropriate personnel.

No construction works will be started until a permit to work has been issued to the construction
operative by the appropriate personnel.

All works that may affect the stability of the Wind Farm Site will be routinely inspected and
supervised on Wind Farm Site by appropriate personnel. Regular geotechnical inspection of the
works associated with the Prospective Development will be undertaken by a suitably experienced
geotechnical engineer.

The above procedure will be independently audited by a suitably competent and experienced
person(s). The competent person shall have suitable professional qualifications and have experience
of carrying out similar roles for construction projects in peatland.

All persons involved in the assessment of peat stability on the Wind Farm Site will have sufficient
expertise, competency, and experience for the tasks to which they have been assigned.

Proof testing of floating roads. Full-scale proof load tests to be carried out on floating roads to verify their
capacity under the design loads for the construction traffic and for largest loading to be experienced by
the road. A suggested outline methodology is given below.

(a)

(b)

Rolling load test for all floating roads. Tests to be carried out using a fully ladened dump truck with
sufficient load to mimic the load of the mobile crane. The weight of any truck should be recorded at
a weighbridge. Typical test procedure as follows:

¢ Condition and deflection of the floating road observed visually as the truck travels continuously
over the floating road at a constant low speed.

e The performance of the floating road will be qualitatively classified as Good, Fair or Poor based
on the condition of the road and the observed deflection under the weight of the truck.

The results of the proof testing shall be analysed by the designer and any mitigation measures, which
may include replacement with founded road on competent strata, to be incorporated into the
design. All tests will be carried out under controlled conditions to ensure that the road is not
adversely damaged and that instability does not occur.
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(10) Construction of berm downslope of T01/T04 Junction. This will involve the excavation of peat and
placement of rockfill.

(a) Excavation of peat and immediate backfill with rockfill.

(b) The lateral extent of excavation will be limited to 3m (effective lateral reach of an excavator) before
being backfilled. Rock fill from the on-site borrow pits will be transported to the berm using A25
dumpers, with the coarse rock tipped onto the constructed section of berm before backfilling.
Material will not be end-tipped into the excavation.

(c) No material will be side cast or stored on the peat surface during the construction of the berm.

(d) Where the sides of the peat are spalling or squeezing then the stability of the peat will be maintained
by controlled displacement of the very weak peat with coarse rockfill and boulders pushed down
onto the underlying glacial till to form a stable base

(e) Monitoring will be required both upslope and downslope of the berm during the construction works.
(f) A detailed method statement for these works will be prepared prior to construction commencing.
(g) Excavation works will be monitored by the Project Geotechnical Engineer.

(11) Construction and weather conditions. Restrictions on work during or after periods of heavy or sustained
rainfall as recorded from weather station located on the Wind Farm Site, or from Met Eireann weather
forecasts. Heavy intense rainfall can result in degradation of the works resulting in localised instability,
and in extreme cases can trigger large-scale peat failure.

(a) Following periods of heavy intense rainfall, such as 10mm/hr, >25mm in a 24-hour period, or >50%
of monthly average in a 7-day period and in following 24 hours, no groundworks may take place,
and any ongoing works should be restricted to hardstanding areas.

(b) When periods of heavy intense rainfall are predicted then works will be ceased in advance and any
construction works in critical areas with respect to stability are secured in advance.

Following periods of heavy intense rainfall, the Wind Farm Site will be inspected prior to resumption of
construction works by a competent person to ensure that all drainage is working, and critical areas with respect
to stability are stable with no signs of ground movement.
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8. PEAT STABILITY RISK ASSESSMENT (POST MITIGATION MEASURES)

8.1 Peat Stability Risk Assessment — with Monitoring and Mitigation Measures

The following general principles were adopted in the assessment of the Likelihood and Impact of a peat slide
after the implementation of the site monitoring and risk mitigation measures:

e Effective design, construction & operational risk mitigation measures and improvements in site
conditions can be used to reduce the Likelihood of a peat slide to a low or negligible level, even in high-
risk zones.

e The Likelihood of a peat slide can also be reduced by an improvement in site conditions due to improved
drainage or an increase in the strength of the peat under sustained surcharge loads over time.

e The potential Impact of a peat slide at a particular location cannot be reduced significantly unless
positive measures are taken to effectively contain the peat or sediment along potential flow paths prior
to construction.

With the appropriate monitoring and mitigation measures detailed in this report, it was possible to reduce the
Likelihood of Occurrence, L, of a peat slide to 1 (Negligible) or 2 (Low) across the Wind Farm Site. The higher
Likelihood of 2 (Low) was interpreted for the turbine and hardstand area at T0O7, where the likelihood of a peat
slide prior to the implementation of the mitigation measures was interpreted as High (L=4). This is to reflect a
slightly higher residual risk in this area. The remainder of the Wind Farm Site is classified as Negligible likelihood.

Due to the sensitivity of the receiving environment and the potential scale of a peat slide, we have
conservatively assumed that the Impact of a peat slide remains the same even after the mitigation measures
have been implemented. Therefore, with appropriate implementation of the monitoring and risk mitigation
measures the Risk Rating across the Wind Farm Site reduces to Low (R = 5) or Low to Medium (R=10) as a
function of the interpreted Likelihood of a slide.

Where the Risk Rating is Low it would be classified as Trivial (Clayton, 2001) which is acceptable with Monitoring
during construction. Where the Risk Rating is Low to Medium (only at T07), it would be classified as Tolerable
(Clayton, 2001) and can be addressed with Regular Attention during construction.
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2026 Risk Rating After Original Mitigation Measures and 2026 Risk Rating After Further Mitigation Measures for the
Construction (Current Baseline) Prospective Development
Hazard Risk Hazard Risk
Likelihood rating Risk Likelihood rating Risk
Turbine No. (L) Impact (I)| (R=Lxl) | Classification Response (L) Impact (I)| (R=Lxl) | Classification Response
T01 1 5 5 Low Monitor 1 5 5 Low Monitor
T02 1 5 5 Low Monitor 1 5 5 Low Monitor
T03 1 5 5 Low Monitor 1 5 5 Low Monitor
T04 1 5 5 Low Monitor 1 5 5 Low Monitor
TOS5 1 5 5 Low Monitor 1 5 5 Low Monitor
T06 1 5 5 Low Monitor 1 5 5 Low Monitor
T07 2 5 10 Low to Medium| Regular Attention 2 5 10 Low to Medium| Regular Attention
T08 1 5 5 Low Monitor 1 5 5 Low Monitor
T0O9 1 5 5 Low Monitor 1 5 5 Low Monitor
T10 1 5 5 Low Monitor 1 5 5 Low Monitor
T11 1 5 5 Low Monitor 1 5 5 Low Monitor
T12 1 5 5 Low Monitor 1 5 5 Low Monitor
T13 1 5 5 Low Monitor 1 5 5 Low Monitor
T14 1 5 5 Low Monitor 1 5 5 Low Monitor
T15 1 5 5 Low Monitor 1 5 5 Low Monitor
T16 1 5 5 Low Monitor 1 5 5 Low Monitor
T17 1 5 5 Low Monitor 1 5 5 Low Monitor
T18 1 5 5 Low Monitor 1 5 5 Low Monitor
T19 1 5 5 Low Monitor 1 5 5 Low Monitor
Floating Road to TO1 2 5 10 Low to Medium| Regular Attention 1 5 5 Low Monitor
Floating Road to T02 2 5 10 Low to Medium| Regular Attention 1 5 5 Low Monitor
Floating Road to T03 2 5 10 Low to Medium| Regular Attention 1 5 5 Low Monitor
Floating Road to T04 2 5 10 Low to Medium| Regular Attention 1 5 5 Low Monitor
Upgrade of Floating Road to TO7 2 5 10 Low to Medium| Regular Attention 1 5 5 Low Monitor
Upgraded Road to T18 1 5 5 Low Monitor 1 5 5 Low Monitor
Floating Road to BMEP 2 5 10 Low to Medium| Regular Attention 1 5 5 Low Monitor
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9. SUMMARY

FT was engaged by MKO Ltd. to undertake a geotechnical and peat stability assessment of the Prospective
Development.

The findings of the peat assessment showed that the Prospective Development will have a low risk of peat
failure, with the exception of T7 which is classified as Low to Medium risk. The findings include mitigation and
monitoring measures for construction work in peat lands, all of which will be implemented in full to ensure that
all works adhere to an acceptable standard of safety.

The Wind Farm Site is typically covered in blanket peat with undulating terrain of open peatland and commercial
forestry.

During construction and for design purposes, ground investigation of particularly the peat strength and depth
was carried out by lonic, FT and MKO. A total of about 3400 no. peat depth probes and in-situ hand shear vanes
had been undertaken within the Wind Farm Site. Peat depth recorded from the investigations ranged from 0 to
very locally about 7m with an average depth of 1.8m. The majority of peat depths (about 65%) were less than
2m. Hand vane shear strength test results indicate undrained shear strengths in the range of 2 to 30kPa, with
an average value of about 9kPa. A total of 9 no. rotary core boreholes were undertaken at various infrastructure
locations (substation and 8 no. turbines) across the Wind Farm Site during May 2020 by Irish Drilling Ltd. (IDL).
Bedrock was recorded in all locations at depths of between 1.1 to 5.0m bgl. Bedrock was described as strong to
very strong foliated fine and medium grained Phyllite with medium spaced discontinuities.

An analysis of peat sliding was carried out at the Prospective Development works locations for both the
undrained and drained conditions. The purpose of the analysis was to determine the Overdesign Factor (ODF)
of the peat slopes.

An undrained analysis was carried out, which applies in the short-term during construction. For the undrained
condition, the calculated ODF for load conditions 1 (no loading) and 2 (10kPa accidental loading) for the
locations analysed, showed that all locations have an acceptable ODF of greater than 1.0, indicating a low risk
of peat failure. The undrained analysis is considered the most critical condition for the peat slopes. A single ODF
of <1.0 was recorded for condition 2, however this is located in an area where no works are proposed.

Along the sections of floating road, an assessment was undertaken to assess the impact of placing an additional
layer of rock as a finishing layer on the surface of these roads along with the live load from construction traffic.
An ODF of >1.0 was recorded in 60 of the 67 locations analysed. The low (<1.0) ODF results were all clustered
around the access road junction to T01 and T02/T04, as well along the road to TO1 and T04. These results are
based on strength testing undertaken during the construction works, and do not take into account the increase
in peat strength over time since the construction of the road from the consolidation effect of the road on the
underlying peat. A check on the stability of these areas has been undertaken using SlopeW slope stability
software, to include for the effect of using geogrid reinforcement within the floating roads, with ODF values of
>1.0 recorded for all locations. It is not anticipated that there will be any peat stability issues at this location,
however, it is proposed to construct a berm on the downslope side of this section of access road to prevent any
peat movement during the Prospective Development Works.

A drained analysis was also carried out, which indicates the long-term stability of the peat slopes on the Wind

Farm Site. For the drained condition, the calculated ODF for load conditions (1) & (2) for the locations analysed,
showed that all locations have an acceptable ODF of greater than 1.0.
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A drained analysis for load condition (3) indicated some low ODF values from the infinite slope assessment. A
check on the stability of these areas (along the Main Spine Road, close to TO6 and close to T17) has been
undertaken using SlopeW slope stability software, to include for the effect of using geogrid reinforcement
within the floating roads, with ODF values of >1.0 recorded for all locations.

The qualitative peat stability risk assessment at each infrastructure location and along floating access roads
identified a number of mitigation/control measures to reduce the potential risk of peat failure. See Section 8
for details of the required mitigation and monitoring measures for the Prospective Development.

The findings include mitigation and monitoring measures for construction work in peat lands, all of which will
be implemented in full to ensure that all works adhere to an acceptable standard of safety.

The mitigation measures include:

¢ No further construction of floating roads is to be carried out at the Wind Farm Site

¢ No loading of in-situ peat (no sidecasting)

¢ All excavated material to be stored in the peat cells/borrow pits

e Confirmatory re-testing and assessment in zone of influence in advance of construction works

e Site supervision and permit to work with respect to peat stability

¢ Monitoring of ground movement and constructed works

e Proof testing of floating roads

¢ Construction and weather conditions. Restrictions on work during or after periods of heavy or sustained
rainfall

¢ Downslope of the junction between the spur road to T01/04 a berm will be constructed downslope of
the existing floating road
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